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Single Family Energy Efficiency Rebates Program
Evaluation, Measurement and Verification Plan

Sponsor:   Pacific Gas and Electric Company

Introduction
This study will use objective and statistical analysis methodologies to measure and verify program energy savings and to evaluate program delivery, impacts on customer behavior, and impacts on the markets for residential energy efficiency measures. 

The summative aspect of the study will focus on measurement and verification.  Measurement of the Single Family Energy Efficiency Rebates (SFEER) Program performance will include measurement of gross and net energy savings and demand impacts attributable to the program. Verification of program results will provide an objective count of installed measures to validate energy savings and demand impacts of the program.

The formative evaluation will objectively observe and assess issues in the program operations, barriers to participation, and how the SFEER performance meets expectations.  It will be conducted to provide feedback to project management that will help the program to make mid-course and next-round corrections and ultimately to improve its deliverables, outcomes, and impact.

This study will build upon the program outcomes and evaluation findings of the 2002 and 2003 SFEER programs and the evaluations of them. (The 2002 SFEER final report can be found on the CALMAC website and the 2003 SFEER study is in its initial contract phase).

The 2002 SFEER program demonstrated that partnering with retailers as a program and product delivery strategy successfully moves lighting products. As a result, the 2004 and 2005 program will expand its use of the innovative point-of-sale (POS) method of product delivery and continue to align the efforts of manufacturers, distributors, retailers and contractors to increase the availability and market penetration of energy-efficient products to overcome market barriers of product availability. Additionally, the allocation of energy efficiency funding and resources over two years will allow for better monitoring of program performance to achieve program goals. The evaluation study will target the program outputs and resulting outcomes to address major end uses of energy in the home including:  ENERGY STAR( appliances; ENERGY STAR( lighting; home improvement measures; heating, ventilation and air conditioning (HVAC) equipment; and pool pumps and motors.  

Study Objectives
This study has six main objectives:

· Measure the gross and net energy savings achieved by the program, both reduction in peak demand (MW) and energy savings (kWh and therms).
· Verify program goals to increase equity participation of hard-to-reach (HTR) customers, i.e., customers less likely to participate due to barriers of language, geography, renter status, and/or income level.
· Verify the HTR goal achievement as claimed by each utility
· Evaluate the HTR strategy as adopted by each utility
· Verify HTR budget and energy savings goals for appliances: 37 percent of the incentive budget used by HTR customers and 37 percent of the program energy savings achieved from HTR customers.
· Verify lighting target HTR goals: at least 20 percent of the incentives budget utilized in geographic HTR areas and 15 percent utilized by food and/or drug retailers.  
· Assess the effectiveness of incentives to consumers in overcoming the barrier of higher incremental costs for high efficiency measures relative to standard efficiency measures;

· Document the effectiveness of customer information and education, such as Web-based and hardcopy product information sheets, point of sale promotions, bill inserts, and training sessions to overcome the barrier of lack of information about energy efficiency benefits.

· Document the effectiveness of marketing and outreach to trade allies to overcome the barrier of the lack of availability of energy-efficient products. 

· Analyze the effectiveness of the program in meeting the Commission’s requirements for delivering a coordinated statewide program among the utilities and the utilities’ coordination with programs at the federal, state and community levels, including coordination with municipalities, water agencies, local government programs and other community entities as appropriate.  This study will assess the impact of these efforts on the marketplace and the program’s approach to overcome barriers.
Study Description
The 2004 and 2005 EM&V activities will include energy savings analysis, process evaluation, and market assessment and customer behavior analyses to address the program’s three core components: 1) rebates; 2) customer information and education; and 3) outreach and marketing to manufacturers, distributors, retailers, and contractors.  
1) Energy Savings Analysis: This analysis will develop energy and demand savings estimates of program impacts. It will involve verification of measure installations and development of new ex-post energy savings for measures and their parameters.  Special attention will be given to those measures and parameters that are identified to be lacking good, recent information
.  Such an analysis would also include net-to-gross estimates for the new POS measures.  The choice of established methodologies (billing analysis, metering and monitoring, etc) for estimating gross savings will be dependent on the type of measure and its application.  Measures requiring particular attention include advanced whole house evaporative coolers (a new product), Energy Star® labeled clothes washers, and whole house fans.  A literature and existing data review will be needed to identify approaches for performing the savings analysis for such measures.  This activity will be coordinated with the Database for Energy Efficiency Resources (DEER) Update Project. The updated savings estimates and/or parameters will be fed back to the DEER Updates.  

The specific measurement methodologies for each measure will be determined by the selected evaluation contractor in consultation with the project advisory committee.  The methodologies selected will address key measurement issues that have been raised for specific measures.  

Verification of appliance installations will involve telephone and on-site surveys of a sample spread over the length of program’s operation and will be undertaken on a schedule as outlined in the evaluation framework to ensure sampling validity.  The sampling for the purpose of verifying energy savings will involve the following elements:

· Where applicable, utility participant tracking databases and hard copy applications (and invoices) will be used 

· The telephone survey of a statistically appropriate sample of customers (for precision) will be representative of program measures, while a statistically appropriate sample for on-site verification will focus on measures that were large contributors to the program’s overall energy savings accomplishments and/or require on-site . Additional information may be collected during the telephone and on-site surveys.

2) Process Evaluation: This activity will focus on program implementation strategies and changes in program delivery to determine program effectiveness. The process evaluation will assess how the program was implemented, identified and overcame market barriers for participation, determined which products were to be rebated and the appropriate rebate amount, set specifications for each product, adhered to procedures, and  contributed to customer satisfaction. The objectives of these activities will be to provide feedback to the program implementers on elements of the SFEER program that can be improved on an ongoing basis to enhance the program’s performance. Assessing performance of various delivery aspects of the program will help to identify specific, actionable changes to make the program more effective to improve program delivery over time.  The activities in this analysis will include:
· Program Review. The program review will focus on a qualitative assessment of the program over time, leveraging other existing study results, such as attitudinal and awareness data.  This qualitative analysis will be coordinated with the Best Practices study.  Where it appears that more quantitative comparisons, such as comparing $/kW across programs, would be meaningful, the analysis will include those.  
· Hard-to-Reach Customer Participation Analysis.  The 2004-05 study will build upon the 2002 and 2003 HTR analyses.  The benefit-contribution ratio (the ratio of rebate amounts received versus amounts contributed to the PGC fund) will form one basis for assessing which groups are under-served.  A longitudinal analysis will be conducted across HTR and non-HTR segments. Since HTR information will be available for a limited number of sample points (not all participants), this analysis will be developed as a sample-based estimate.  But

· Supply-Side Actor Interviews.  The process evaluation will involve interviews with contractors, retailers and manufacturers.  Samples for these interviews will be developed from various sources:

· The contractor sample will be developed in alternative ways (e.g., Dun & Bradstreet business database, other utility sources).
· Utility databases on retailers and retailer promotional activities will provide information for the retailer sample. Other sources may be explored (e.g., prior utility retailer databases).

· Contact information for the manufacturers that the utilities have worked with to promote the program will populate the sample.

· Customer Survey. The 2004 - 2005 study will also assess customer satisfaction with SFEER processes through customer surveys. This survey of customers will stratify responses by measure, utility, and HTR segment.

3) Market Assessment and Customer Behavior Analyses: These activities will assess customer awareness, behaviors and practices prevalent in the general population as well as in those customers participating in the SFEER program. Baseline data on the saturation of old measures in households, consumer awareness and behavior regarding purchase of appliances and lighting, and market penetration of the SFEER is available from prior statewide studies. These studies include the Statewide Residential Energy Efficiency Rebate Study (2003), California Statewide Residential Energy Efficiency Potential Study (2002); Assessment of Customer Behaviors and Practices Due to 1-2-3 Cashback (2002); and Statewide Residential Customer Needs Assessment Study (2001). These data sources And the will serve as baselines to the 2004-05 study.

Study Deliverables
The study project will provide several deliverables to the Project Advisory Committee for their review and comment throughout the study period, including research plans, sample design memoranda, survey instruments, interview guides, interim memoranda, workshop notes, presentation of draft results, and a final report of the study.

· Study Initiation:  This phase will include the project initiation meeting, a summary memo and data request, draft and final research plans, and initial data collection.  Initial data collection will include program manager/stakeholder interviews and collection of basic program data, such as copies of application forms, tracking system data, and program materials.

· Data Collection and Analysis.  The database delivered will include the program tracking data and data collected as part of the telephone and on-site surveys.  These data include customer demographics, housing characteristics, equipment information, and lighting information.  Efficiency tables used to cross-reference equipment efficiency data will also be included as a deliverable.  Other tables developed by the consultant that are key to the data analysis will also be included with the database.  Additionally, data queries written for the study and used in the analysis will be included.  Complete database documentation of all tables, queries and fields will be included.  
· Project Management and Reporting.  During the course of the study, twice monthly conference calls will be held to discuss project milestones, previous work completed, and upcoming plans for the following two-week period.  Conference call agendas and meeting minutes will be a required deliverable.  Monthly reports will describe work completed during the previous month in order to support payment of invoices. 

· Draft and Final Reports.  A draft report will be delivered containing all sections agreed upon at the project initiation meeting.  At a minimum, this will include the following sections:  
· Introduction – Background and goals of the project

· Executive Summary – 3-5 page summary of key findings

· Analysis Methodology – including description of methods used to develop the study estimates and other results

· Data Collection Methodology – a detailed discussion of the methods used to gather the data, including the kinds of equipment and lighting included in the data collection.

· Database Overview – this section will describe the databases developed for the study, in addition to the analysis tools used to summarize the database

· Sample Design – a discussion of the sample design methodologies, the final samples of, final response rates and dispositions, and a discussion of potential non-response bias (if applicable)

· Results – An overview of the study participants, summarizing their household and housing characteristics.  2004-2005 measures and efficiency saturations.  A section that compares these findings to the 2002-2003 study results and a comparison to the findings of the Residential Market Share Tracking and Potential Studies.  Discussion of the market forces that likely drove the changes.   Much of these data will be summarized not only at the statewide level, but also by utility service territory

· Appendix – Detailed database documentation, survey instruments, database summary tool training manual, and other relevant data not included in the report.

· Study Brief – A concise summary in 2-4 pages that properly summarizes the study goals, outcomes, and recommendations.

Study Schedule and Budget
Project Kickoff Meeting – 4/04

Develop Research Plan – 5/04

Sample Design – 6/04

Data Collection – 6/04 – 3/06

Data Analysis – 6/04 – 6/06

Reporting – 6/04 – 8/06

Budget Estimate:   $900,000

Multi-Family Rebate Program
Evaluation, Measurement and Verification Plan

Sponsor:   San Diego Gas and Electric Company

Introduction

This study will assess the 2004-2005 Statewide Multi-Family Rebate Program performance in terms of accomplished program goals and effectiveness of program processes.  The key components of this EM&V plan are: 1) the measurement and verification of energy and peak demand savings through development of ex post savings and verification of measure installations, 2) process evaluation of the MFR program that assesses the overall levels of performance and success of the program processes as described in the program implementation plans, and 3) market assessment analysis of property owners, managers, contractors as well as tenants in response to the program interventions in the multifamily market.

The statewide Multifamily Energy Efficiency Rebate (MFEER) program is offered in the service areas of Pacific Gas & Electric (PG&E), Southern California Edison (SCE), San Diego Gas & Electric (SDG&E) and Southern California Gas (SoCalGas).  The program promotes energy savings by providing cash rebates for the installation of qualified energy-efficiency products in apartment dwelling units and in the common areas of apartment and condominium complexes and mobile home parks.  Property owners (and property managers, as authorized agents for property owners) of existing residential multi-family complexes with five or more dwelling units may qualify for rebates for installing a variety of energy efficiency measures.  These include apartment improvement measures (e.g., interior and exterior hardwired fixtures, ceiling fans, compact fluorescent lights (CFLs), clothes washers and dishwashers), common-area improvement measures (e.g., exit signs, occupancy sensors, photocells, high performance dual-paned windows), mechanical improvement measures, and high-efficiency heating and cooling equipment.  The multi-family program uses an integrated approach of combining information, education, and energy management services, including targeted marketing and customer incentives, to encourage property owners/managers to install energy-efficient measures.

For 2004, modifications to the program include (1) the addition and/or deletion of certain measures, (2) modified rebates, and (3) general program process improvements.  The primary reason for these changes is to increase overall customer participation by removing barriers to energy efficiency product installations. 

In 2003 Robert Wirtshafter & Associates performed an EM&V study of the 2002 MFR program.  This study contained measure verifications, a process evaluation, and a customer satisfaction survey.  The major findings included lighting quality issues that caused customer service and retention issues, and concerns that lighting measures were installed in low use applications.  Since the lighting measures comprise the majority of the energy savings and demand reductions for the program it is important that the stipulated parameters be verified to correctly estimate the energy impacts of the program.  

Study Objectives

This EM&V plan addresses the changes in 2004-2005 SDG&E Multi-Family Rebate Program.  The study objectives are to:

1. To measure energy savings and demand reductions that result from the MFR program;

2. Provide an analysis of the efficiency and effectiveness of the program implementation, focused on opportunities for improving the program’s approach towards achieving its stated goals;  

3. Determine customers’ satisfaction with the program and the degree to which the program influenced their energy efficiency actions;

Study Description
The 2004 and 2005 EM&V activities will have the following major components.  

1) Energy Savings and Demand Savings Measurement
The 2002 EM&V on-site verification of measures installed revealed issues that were determined to be unique to the multifamily market.  The issue of CFL retention in tenant units as well as product quality and application issues leading to early burn out, replacement, or removal of lighting measures has implications for savings estimation for such measures.  In developing ex post savings, the study will especially focus on lighting measures that continue to dominate program savings goals.  Ex post measurement will be conducted for those savings parameters that depend on the measure application.  For example, net-to-gross values for CFL and other lighting product may differ for these applications in the multifamily market than those for the single-family market.  An assessment of parameter updates by measures, lighting and non-lighting will be needed as a first step in order to ensure that program savings values are justified.  The parameters for these measures should be reviewed and any discrepancies should be noted and updated.  The review may consist of an engineering review of assumptions, engineering calculations in light of collected on-site survey data, available or new metering data, sources of information, such as the DEER Update project or other viable method(s). 

On-site surveys conducted with a statistically representative sample of 2004 and 2005 participant multifamily buildings/complexes/units for each IOU will support verification of installed units.

2) Process Evaluation 

Process evaluation activities in 2004-2005 will focus on changes in program implementation activities from previous years and an assessment of the effectiveness of these changes.  The process evaluation will include evaluations of program delivery through each of the delivery channels (landlord self-referral or contractor generated) in terms of its effectiveness in increasing program participation and energy efficiency measure installations.  In the 2002 EM&V evaluation, more marketing for gas measures was identified as an area of needed improvement.  The 2004 -2005 study will continue to identify specific, actionable servicing elements to make the program and its message more effective.  The 2002 EM&V study major findings indicated quality control issues that resulted in changes in the 2004-05 MFR program to address this issue.  The objectives of the process evaluation activities will be to provide feedback to the program staff on elements of the MFR program redesign and to uncover any further aspects that can be improved to enhance the program’s performance.  Potential evaluation methods may include project manager interviews, tenant surveys and/or contractor interviews.

3) Market Assessment Analysis  

This analysis will assess property, tenant, and contractor knowledge, attitudes, energy efficient practices and behaviors in response to the MFR message.  The analysis will present further information in light of the changes in the MFR program and its impact on participant satisfaction and the relationship between property owner/tenant/contractor.  Data on participation will be continued to be assessed for characteristics of participants and to determine geographic areas of remaining potential.  The basis for most of this analysis will be surveys conducted with property owners, tenants, contractors, and other data collected through secondary sources such as the census data.
Study Deliverables 
The study project will provide several deliverables to the Project Advisory Committee for their review and comment through out the study period, including research plans, sample design, survey instruments, interview guides savings review memorandum, savings analysis plan, interim results memorandums, presentation of draft results, draft and final reports.

Study Schedule and Budget
This study is proposed to encompass the entire two-year program.  

	TASK
	Date due 

	Proposals Due
	TBD

	Contractor Selected
	TBD

	Task 1 Conduct Project Initiation Meeting
	April 15, 2004

	Task 2: Proposed EM&V Plan
	April 20, 2004

	Task 3: Verified Program Savings Report
	March 1, 2005 and March 1, 2006

	Task 4: Conduct Process Evaluation
	TBD

	Task 5 Survey Participating Customers
	TBD

	Task 6 Provide Project Management and Progress Reporting
	Ongoing 


2004- 2005 Statewide Residential Appliance Recycling Program

Evaluation, Measurement and Verification Plan
Sponsor:  Southern California Edison
Introduction
The 2004 – 2005 Statewide Appliance Recycling Program (RARP) is designed to achieve energy savings through retirement and recycling of older, inefficient refrigerators and freezers.  Prior to 1999 and before its statewide offering, the program targeted only those customers with spare refrigerators and freezers to participate.  Starting with 1999 and in the 2002 statewide program, program participation was also opened to customers with primary refrigerators.  In addition, in 2002 the program was directed by CPUC to increase its effort to target hard-to-reach customers.  

The EM&V study for the 2002 RARP found results that were quite different from its predecessor 1996 program that was evaluated in 1998 for SCE territory.  The difference was attributed to the above indicated changed nature of the program.  Specifically, the 2002 EM&V provided updated energy savings and net-to-gross ratio for the program that was lower than previously estimated for this program.  While the 2002 EM&V provides new estimates for energy savings, questions need to be resolved about the metering methodology applicable for the evaluation of this program.  Also, starting in 2004 each utility will be administering the program in its own service territory and there will be two different contractors implementing this program; ARCA in southern California, and JACO in northern California.  Additionally, in 2004 and 2005 there will be a strong emphasis on the customer educational component of this program – educating customers on the energy savings benefits resulting from retiring secondary units and older units and that the older the unit the greater the benefit realized.  Given these changes, program processes will need to be revisited and reevaluated.  Next, the available potential market for the program will need to be fully determined by including the workings of the secondary market that can inform the design, operation and areas of high potential for the RARP program. 



Study Objectives
This study has six main objectives:

· Develop reliable estimates of program energy savings;

· Use an approach that can simultaneously answer issues regarding lab- versus in-situ metered data;
· Continue analysis on degradation of refrigerator usage using new metered data;
· Provide an analysis of the efficiency and effectiveness of the program implementation, focused on opportunities for improving the program’s approach towards achieving its stated goals;  

· Document customer knowledge and attitudes related to older refrigerators and freezers for two purposes:  determining what current attitudes and knowledge are, as a guide for developing changes in program messages and delivery mechanisms; and assessing to what extent the program is changing attitudes and knowledge; and,

· Analyze the operation of the used appliance market in order to determine its impact on the energy savings potential for the RARP.

Study Description:

The 2004 and 2005 EM&V activities will have the following major components:  

1) Program Savings Analysis:  The two-year evaluation nature of this study gives an opportunity to bring interested parties to consensus on issues that have remained unresolved in previous evaluations of this program, especially related to methodologies for savings attributable to this program.  The statewide program’s savings analysis will be supported by a structured approach to determine the best methodologies for measuring savings for such a program. In this regard and building on previous EM&V methods and experiences, the following approach will be employed:

Dual Metering Data Collection: The 2003 EM&V study will be starting a new set of data collection activities.  This data collection will use a dual metering approach to address questions about the most effective metering methodology to utilize for this program.  A sample of refrigerators will be metered both in situ (where feasible) and in a laboratory under the controlled conditions established by the Department of Energy (DOE lab metering).  The 2004-5 study will continue this paired data collection activity and will analyze the data collected in both studies.  The analysis will also include determining degradation in usage for refrigerators over time using metered data comparison with energy usage data for new refrigerators maintained by the Association of Home Appliance Manufacturers (AHAM data).

Expert Workshop: As part of the structured approach to resolving the unknown potential measurement differences between in situ versus DOE lab metering, a workshop will be arranged with expert professionals from various entities, such as the California Public Utility Commission, California Energy Commission, Lawrence Berkeley Laboratories, Department of Energy, National Institute of Standard Testing, and other utility and non-utility professionals knowledgeable about appliance metering and monitoring.  The workshop will also present initial results from the first series of dual metering data collection that will be helpful in the discussions surrounding the DOE lab metered data and in situ data.  

Impact Analyses: The importance of information obtained from the paired data collection series will be to identify sources of non-comparability between in situ and lab metering in order to reduce the uncertainty surrounding the DOE lab metered data and its use in determining the full year energy usage of a recycled unit.  The impact analyses will use this information and also apply other adjustment factors such as the net-to gross ratio and part-use factors as done in 2002 EM&V.  The need to update these two adjustment factors will be revisited in light of any program design changes that affect the character of the program compared to the 2002 program evaluation,

Verification of Units Recycled: Telephone surveys conducted with a statistically representative sample of 2004 and 2005 program participants for each utility will support  verification of recycled units.  
2) Process Evaluation 

Process evaluation activities in 2004-2005 will focus on any changes in program implementation activities from previous years.  Specifically, program quality assurance, control and monitoring mechanisms will be evaluated to determine the effectiveness of any changes that is implemented.  The process evaluation will include evaluations of program delivery in terms of its effectiveness, adherence to procedures, timeliness and customer satisfaction.  The objectives of these activities will be to provide feedback to the program staff on elements of the recycling program that can be improved to enhance the program’s performance in the field as well as towards the achievement of the program goals.  Assessing performance of various delivery aspects of the program will help to identify specific, actionable servicing elements to make the program and its message more effective. 

3)  Market Assessment Analysis  

This analysis will assess customer knowledge, attitudes, and practices regarding older and spare refrigerators and freezers.  Customer knowledge and attitudes related to retiring of older refrigerators and freezers will determine what current attitudes and knowledge are, as a guide for developing changes in program messages and delivery mechanisms and assessing to what extent the program is changing attitudes and knowledge.  A detailed examination will be presented regarding the working of the used appliance market and how it impacts the potential for the RARP.  This analysis will look into the supply and demand streams of the used refrigerator market and how the RARP may significantly affect the number of units that are sold in the secondary market. In the 2003 EM&V study, the Residential Appliance Saturation Survey data will be used to provide what can be called as the “technical” potential for this program. The market assessment in 2004/05 will analyze the potential through the workings of the secondary market that can inform the design, operation and areas of high potential for the RARP program. 

Some 1,150, 600 refrigerators were sold in 2001 in the state of California
. We do need to understand where the majority of the used units are going, even if we know that not all of the new units end up replacing a used unit. In this analysis we need to understand the primary routes by which used refrigerators/freezers enter and move through the appliance recycling stream and estimate the population of units that move through this stream.  This analysis will complement the RARP potential analysis that will be done in the 2003 EM&V study.
Study Deliverables
The 2004 and 2005 EM&V of RARP will provide several deliverables to the Project Advisory Committee for their review and comment through out the study period, including revised research plan, sample design memorandum, survey instruments, interview guides, interim results memorandums, expert workshop memorandum, presentation of draft results and, draft and final report.
The final project deliverable will be one or more final reports covering the energy savings analysis, the comparison of metering approaches, the process evaluation, and the market analysis.


Study Schedule and Budget
The project will begin in April 2004 with the following start and end dates for important project events:

Start Dual metering Data Collection – start date May 2004 end date May 2005

2004 PY Process Evaluation starts – start date April 2004 – end date December 2004

Impact analyses - start date December 2004 end date December 2005

Expert Workshop – February 2005

Secondary Market Analysis - starts date April 2004 – end date August 2004

Estimated Budget:  $550,000

Evaluation, Measurement and Verification (EM&V) Detailed Plan

2004/05 Statewide Standard Performance Contract Program

Introduction
Since 1998, the Nonresidential Standard Performance Contract (NSPC) program has been a key element of the CPUC design for market transformation and the development of a self-sustaining energy efficiency services industry.  This program offers fixed prices to customers or third-party energy efficiency service providers (EESPs) for measurable energy savings (i.e., “performance”) achieved through the installation of energy efficiency projects.  The fixed price, the performance measurement protocols, the payment terms, and all other operating rules of the program are specified in a standard contract.  

The market baseline for this program has been provided by a baseline survey done for the 1998 NSPC program, the update of that survey for the 1999 NSPC Program, and the subsequent evaluations of the 2000, 2001 and 2002 NSPC programs.  This evaluation of the 2004-05 NSPC program follows on the evaluation of four years of programs.  (The evaluation of the 2002 NSPC program will not be completed until well after this project is started, and the 2003 NSPC program evaluation has not yet begun.)  Electronic copies of the final reports are available from the website of the California Measurement Advisory Council (www.calmac.org).  



Study Objectives
The objectives of this study are to:

· verify the reported energy savings results of the program;

· develop reliable ex post energy savings estimates for the program as a whole;

· recommend program modifications, if warranted;

· determine whether changes for the PY2004-05 program are successfully implemented as designed, and whether they have the desired effects on the operation of and satisfaction with the program.  

Study Description:

The 2004 and 2005 EM&V activities will have the following major components.  

A. Verification Study.  Because the NSPC program administrators already have a third-party verification team, the verification portion of this project will only need to review and summarize the program documentation for a representative sample (weighted by energy savings).  

B. Impact Evaluation.  The ex post measurement of the energy savings for the program should begin as soon as possible in the project.  Previous EM&V projects have been approved well after the start of the program, so pre-installation evaluation data for project sites has generally relied on the verification team’s data.  With the timely authorization of this evaluation project near the beginning of the program period, there is an opportunity to collect on-site energy usage data from a representative sample of projects.  This sample will include both projects expecting to use the “calculated” option for estimating their energy savings, and some more complicated or uncertain projects for which measurement and verification (M&V) plans are required.  The results of these analyses will be applied to the program as a whole.

C. Process Evaluation.  The evaluation contractor will interview program managers, participating customers and EESPs, and non-participating customers and EESPs to determine their perceptions of the program, barriers to program participation, reasons for submitting an application but not completing a project, and recommendations for improvements.  A net-to-gross analysis should take into account similar analyses from evaluations of previous NSPC programs in California and elsewhere in the nation, and recommendations for both future programs and future NTG analyses should be developed.

D. Data Integration.  Data from each of the program administrators’ data tracking systems will be obtained, processed, and integrated to support all of these activities.  Although this task as become substantially easier over the past few evaluation projects, it nevertheless represents a significant effort.

Study Deliverables

The 2004 and 2005 EM&V of the NSPC program will provide several deliverables to the Project Advisory Committee for their review and comment throughout the study period, including a final research plan, a sample design memorandum, survey instruments, interview guides, interim results (mostly in the form of draft chapters for the final report), an interim report for planning purposes, two workshops to present draft results to program managers and PAC members, a draft final report and the final report.

There will be two reporting periods.  Before the end of the study (March 2006), a preliminary assessment will be needed to help plan the 2006 NSPC program (indeed, to help determine if there will be a 2006 NSPC program).  Based mostly on 2004 program participants, a preliminary report and a facilitated workshop will be prepared in June 2005, focused on planning the next year’s program.  The second reporting period will be in the spring of 2006, at the end of the project.


Study Schedule and Budget

This plan is expected to be filed with the CPUC in mid-February 2004.  The project is expected to begin on May 3, 2004, assuming a timely approval, an expeditious RFP issuance, and a relatively short response time for proposals because the evaluation plan will be publicly available to interested bidders for weeks before the RFP is actually issued.  As discussed above, a revised project plan will be agreed upon by the end of May 2004 and collection of baseline data for the impact analysis should begin by mid-June 2004.  A preliminary report and presentation will be due in June 2005, and the final report and presentation will be in March 2006.

Estimated Budget:  $1,100,000

Express Efficiency Program

EVALUATION, MEASUREMENT AND VERIFICATION PLAN

Introduction

The Express program is a Statewide Retrofit Program that provides nonresidential customers with rebates for the installation of various energy efficiency measures.  This study will evaluate and measure the performance of the 2004-2005 California Statewide Express Efficiency Rebate Program.  This evaluation will utilize objective and statistical analysis methodologies to evaluate, measure and verify program energy savings, delivery and impact on customer behavior and the small and medium businesses.  Measurement of the program’s performance will involve periodic monitoring of the program’s resources, activities and deliverables towards its goals.  Express is a prescriptive program that identifies the specific items to be installed and dictates the energy efficiency requirements for each item.  This specificity ensures the predictability of the energy savings to the customer.  

This study will aggregate the program outcomes and evaluation findings of the 1999, 2001, 2002 and 2003 evaluation studies.  Measures offered in the Express program are classified as being either low cost or investment grade.  Available installation measures range from very low cost items such as CFLs to investment grade items as in the case of high efficiency refrigeration compressors as well as heating, ventilating, and air conditioning measures (HVAC).  Express assists in the resolution of small and medium business customers’ main barriers to adopting energy efficiency.  

The PY2003 Study will include verification and validation of the ex-post energy savings as well an ongoing study of the impact of HVAC energy efficiency measures within small businesses and an assessment of free ridership and its effects.

Reallocation of energy efficiency funding and resources over two years will allow for better monitoring of program performance to achieve its goals.  The study will target the program outputs and resulting outcomes to address end-uses of energy for small and medium businesses.  The 2004/05 Express program will continue to serve the hard-to-reach (HTR) customer groups and be expanded to recruit more small and medium participants by means of opening up the eligibility criteria. The <500 kW per site eligibility limit will be maintained in PY2004/05.

Other evaluation needs include continued verification and validation of ex-post energy savings estimates and continued analysis of the effectiveness of the program.

Study Objectives

The Study has the following objectives:

· Yield reliable and credible estimates of program savings.

· Utilize the methods and procedures to be used in answering questions of the program design and implementation

· Analyze program goals to increase equity participation of hard-to-reach customers; i.e., language, geographic and/or income status

· Provide an analysis of the overall purpose of the evaluation plan that shapes its focus, scope and construction

· Be responsive to the program’s structure and circumstances, including changes to the program and its mission, values and concepts inherent in the program rationale and the way in which the program is organized and administered.

· Analyze the inevitable limitations on the resources available for the evaluation effort and the program’s efficiency.

· Analyze the effectiveness of the program in aligning with the California Public Utilities Commission (CPUC) requirements for delivering a coordinated statewide program amongst the Investor-Owned Utilities (IOUs); including coordination with municipalities, local government programs and other community entities as appropriate.  This study will assess the impact of these efforts on the marketplace and the programs approach to overcome barriers.

· Provide guidance on how to maximize the cost effectiveness of marketing and outreach by conducting market characterization studies including a longitudinal assessment of the characteristics of program participants for PY2002 through PY2004

Study Description

The 2004 and 2005 EM&V activities will include energy saving analysis, process evaluation, and market assessment and customer behavior analyses to address the programs components:  customer incentives, customer information and education and outreach and marketing.

This analysis will also conduct a longitudinal assessment of the characteristics of program participants for PY2002 through PY2004.  This assessment will include the frequency of program participation and the characteristics of frequent program participants, occasional program participants and non-participants.  Recommendations on how to cost effectively expand program participation markets will be provided.

Energy  Savings Analysis:

One of the main goals of the 2004/05 evaluations will be the systematic documentation of savings achieved by the program.  This analysis will validate energy and demand savings estimates of program impacts.  Measurement will involve verification of measures installations and tabulation of the ex-post energy and demand savings for measures installed throughout the program.  Estimates will be based on an onsite verification and data collection for a selected sample of installations on an ongoing basis to ensure that the rebated measures were installed correctly and to provide the measurements needed to develop ex post estimates of the energy savings being achieved.  The analysis will undertake both engineering analyses with measured data and billing analyses to evaluate the validity of the program’s initial unit energy savings estimates.  

One major focus of the study will be on lighting, which composed 90% of the program’s kWh accomplishments in earlier years.  The 2004/05 programs will place more emphasis on assessing HVAC and Motor analyses, so this will also be a focus of the analysis.  This analysis will enable us to assess these measures as well as building on additional measures to ascertain whether or not the program is functioning as intended or according to its goals as well as looking at additional savings.  Determining the best methodology approaches to measuring and verifying those savings for this program will support this program’s savings and analysis.

Data Collection:  The 2003 EM&V will be starting a new method of collecting and analyzing data collection to address the most effective methodologies to be used for this program.  The 2004 and 2005 will continue these data collection methods and analyses from the 2003 data collection efforts.

Impact Analysis:  The 2004/05 evaluation will look at the importance of the intended purposes of the program and the extent of which the conditions of the program were addressed.  Data will be gathered by analyzing the kWh usage and measures adopted.  This analysis will use this information, along with other data, including changes in the program, the desired outcomes and factors unrelated to the program:  economy, free ridership, etc.  The impact assessment will also address the program recipients, their status and a valid estimate of the program’s intervention.  

Verification:  Telephone surveys will be analyzed from the 2003 program and may be utilized in 2004/05 in addition to on-site verification.  These data will be utilized to verify energy and peak demand savings accomplishments claimed by the program.  Verification will also include tracking data along with an application review to ensure that application data are being properly assessed and entered into the tracking system.  Combined with the verification surveys, this verification process can assure that measures that are rebated are installed and are qualified for the program.  
Process Evaluation:

Process evaluation activities in 2004/05 will focus on any changes that occurred in program implementation activities from previous years to determine program effectiveness.  The process evaluation will include evaluations of program delivery in terms of its implementation, execution, fidelity, effectiveness, activities and operations of the program.  The objective of this evaluation will be to determine how the program operates, how consistent the services that are delivered are within the goals of the program or whether or not the program’s services are being delivered to the appropriate recipients, how well the service delivery is organized, the effectiveness of the program management, the use of program resources and other factors.  This evaluation for 2004/05 will provide feedback in order that the program can be managed for high performance as well making the program more effective.

Market Assessment Analysis

This analysis will assess the small and medium businesses in general as well Hard-to-Reach (HTR) businesses and their behaviors towards energy efficiency.  It will include the assessment of their knowledge and practices as well as a detailed examination of the equipment and how its use applies more effectively toward energy efficiency.  It will also look at the influx of new businesses entering the market and their knowledge and usage regarding energy efficiency.  Based on past surveys and the responses and findings received from previous studies, we will assess the types of markets that are most amenable towards energy efficiency and those that are not.  
This evaluation will address concerns regarding barriers or potential barriers to market penetration of the targeted audiences for Express Efficiency and the relative advantages to the purchase of equipment, costs and other key concerns.  Previous analyses resulted in key components such as feasibility, local conditions, reliability of information and the providers of that information and costs.  There is a substantial market within the small and medium sized businesses.  The evaluation will assess those markets and complement the program to assist in the design to fit the customer needs, preferences and goals of the program and findings obtained from previous programs.

Study Deliverables

The 2004-5 EM&V will provide several deliverables to the Project Advisory Committee for their review and comment throughout the study period, including revised research plan, sample design memorandum, survey instruments, interview guides, interim results memorandums workshop memorandum, presentation of draft results and a draft final report.

Study Initiation:  This overall phase of the study will include such activities as Kick-off Meeting Summary Memo and Data Request, Draft Research Plan, Conduct program manager/stakeholder interviews, collect secondary data; i.e., hard copy applications, tracking system data, program materials; other.

Data Collection & Analysis:  The data shall represent a statistically appropriate quantity of on-sites agreed to by the consultant and the program manager.  These data will include data collected as part of the telephone and on-site surveys.  The data includes customer demographics, equipment information/measures and lighting.  Efficiency tables used to cross reference equipment efficiency data shall also be included as a deliverable.  Complete database documentation of all tables, queries and fields is required.

Project Management and Reporting:  Consultants shall budget for bi-weekly status report meetings.  During the course of the study, twice monthly conferences calls will be held to discuss project milestones, previous work completed and upcoming plans for the following two-week period.  Conference call agendas and meeting minutes will be a required deliverable.  The agendas and minutes shall be distributed to the project stakeholders no more than three days prior and three days after he meeting, respectively.  The monthly report will discuss work completed during the previous month.
Draft and Final Reports:  A draft report shall be delivered containing all sections agreed upon at the project initiation meeting.  At a minimum, consultants should consider the following sections will be a part of the final report.

· Introduction – Background and goals of the project

· Executive Summary – 3-5 page summary of key findings

· Analysis Methodology – Method that includes underlying methods of calculating the results

· Data Collection Methodology – Discussion of methods used to gather data, including tools used

· Database Overview – Describe the database developed for the study and the database summary tool

· Sample Design – Discuss the sample design methodology, final sample, final response rates and dispositions and potential non-response bias (if applicable)

· Results – Overview of the study participants, summary of the markets and their characteristics, 2004-2005 measures and efficiency saturations.  Include a section that compares these findings to the 2002-2003 findings.  Discussion of the forces that may have driven the changes noted.

· Appendix – Detailed database documentation, survey instruments, database summary tool training manual and other relevant data not included in the report.
· Study Brief – A concise summary in 2-4 pages that properly and adequately summarizes the study goals, outcomes and recommendations.

Study Schedule and Budget
· Request for Proposal Process 
- 3/2004

· Project Kickoff Meeting

- 4/2004

· Develop Research Plan

- 5/2004

· Sample Design Tools


- 6/2004 

· Data Analysis



- 8/2004

· Reporting



- 12/2004 – 3/200-5

Budget Estimate



$850,000 (2004-2005)

Building Operator Certification and Training Program

Evaluation, Measurement and Verification (EM&V) Detailed Plan
Sponsor:   Pacific Gas and Electric Company

Introduction
This study will evaluate the performance of the 2004 and 2005 California Statewide Building Operator Certification and Training Program (BOC). The BOC is an information program, and the evaluation will consist of a process evaluation of the program.  The process evaluation will provide an in-depth examination of the design, delivery and operation of the BOC.  

Previous Evaluations

The first California BOC course series were offered in October 2002.  Eight course series were offered in seven locations throughout the state in 2002, training 219 building operators.  The 2002 program generated high satisfaction among participating

students; supervisors reported a willingness to pay the full cost of the training and

a likelihood of sending an additional one or two staff members, on average, to future

BOC series. Participants found value in the certification generated by the training

and in the utilities’ sponsorship of and involvement in the training. Students reported

the BOC training had influenced their O&M activities and had enabled them to save

energy and money, and increased the likelihood their facilities will participate in

utility efficiency programs. The program operated smoothly. 

This study will build upon the program outcomes and evaluation findings of the 2002 and 2003 BOC evaluation studies. (The 2002 BOC final report can be found on the CALMAC website and the 2003 BOC study is in its initial contract phase).

Study Objectives
This study has three main objectives:

· Assessing the overall levels of performance and success of the program by documenting participant and participant employer satisfaction with the Program; 

· Documenting any actions participants take as a result of the program and estimate the energy and/or peak load savings resulting from those actions; and
· Providing guidance on cost-effective alternatives for encouraging building operators to adopt energy efficient practices and install energy efficient equipment, as part an assessment of whether the Program should be continued in the future; and if so, what if any modifications are warranted.
Study Description
The 2004 and 2005 evaluation activities will consist of a process evaluation and assessment of alternatives for encouraging building operators to adopt energy efficient practices and install energy efficient equipment. The evaluation will likely include the following:

 a. 
A survey to address nonparticipant and nonparticipant employer awareness and practices (for baseline practices purposes);

b. 
A review of program implementation tracking data to assess participant recommendations for course process and content improvements;

c. 
A survey of course implementers to assess recommendations for course process and content improvements;

d. 
A survey that addresses participant satisfaction;

e. 
A survey that addresses participants’ employers satisfaction; 


f. 
Assessment of participant and nonparticipant post-Program implementation of energy efficiency measures and practices; and

g.  Consideration of alternative approaches for encouraging building operators to adopt energy efficient practices and install energy efficient equipment, such as using energy centers’ Tool Lending Libraries.

Study Deliverables

The BOC study will provide several deliverables to the Project Advisory Committee for their review and comment throughout the study period, including research plans, sample design memorandum, survey instruments, interview guides, interim memorandums, workshop memorandum, presentation of draft results, and a final report of the study.

· Study Initiation:  This overall phase of the study will include such activities as a project initiation meeting and summary notes, development of a final research plan, program manager/stakeholder interviews, and collecting contact information and program materials.

· Data Collection and Analysis. This phase involves developing a data collection strategy to reach a representative sample of Program participants, their employers, non-participants, non-participant employers, implementers, and utility Program Managers; developing and pre-testing survey instruments; using the survey instruments to collect the data, and preparing analyses.

· Project Management and Reporting.  This will include bi-weekly status report meetings and conference calls to discuss project milestones, previous work completed, and upcoming plans.  Conference call agendas and meeting minutes will be a required deliverable.  The agendas and minutes will be distributed to the project stakeholders promptly.  Additionally, by the 10th day of each month the consultant will deliver a monthly report along with an invoice.  The monthly report will discuss work completed during the previous month in order to support payment of invoices. 

· Draft and Final Reports.  A draft and final report shall be delivered containing all sections agreed upon at the project initiation meeting.  Typical reports include the following sections:

· Introduction – Background and goals of the project

· Executive Summary – 3-5 page summary of key findings

· Analysis Methodology – including underlying methods of calculating the results

· Data Collection Methodology – a discussion of the methods used to gather the data

· Database Overview –  description of the database developed for the study
· Sample Design – a discussion of the sample design methodology, the final sample, final response rates and dispositions, and a discussion of potential non-response bias (if applicable)

· Results – An overview of the study participants, with data reported by utility service territory as well as at the statewide level 

· Appendix – Detailed database documentation, survey instruments, database summary tool training manual, and other relevant data not included in the report.

· Study Brief – A 2-4 page summary that briefly describes the study goals, outcomes, and recommendations.

Study Schedule and Budget
· Study RFP/Proposal Process 3/04

· Project Kickoff Meeting – 4/04

· Develop Research Plan – 5/04

· Sample Design – 5/04

· Data Collection for 2004 program – 8/04 – 10/04

· Data Analysis for 2004 program – 10/04 – 11/04

· Reporting on 2004 program – 12/04 – 3/05

· Data Collection for 2005 program – 8/05 – 10/05

· Data Analysis for 2005 program – 10/05 – 11/05

· Reporting on 2005 program– 12/05 – 3/06

Budget Estimate:    $81,000 over two years 

 Emerging Technologies Program

Evaluation, Measurement and Verification Plan

Sponsor:  Southern California Edison
Introduction

The Emerging Technologies Program (ETP) is a statewide information-only program that seeks to accelerate the introduction of energy-efficient technologies, applications, and analytical tools that are not widely adopted in California. The Program targets nonresidential customers, and is composed of two parts: 1) Demonstration & Information Transfer, and 2) the Emerging Technologies Coordinating Council (ETCC). The Demonstration & Information Transfer portion of the Program focuses on near-commercial and commercial energy efficiency applications with low market penetration. Demonstration projects, conducted either at customer sites or in controlled environments, provide information on design, performance, and verification of energy-efficient systems, helping to reduce the market barriers to their wider acceptance. The ETP demonstration projects help to measure, verify, and document the potential future energy savings of specific applications in different market segments.  Prior program evaluations include Evaluation of 2002 California Statewide Emerging Technologies Program, Dec 26, 2003.  The current evaluation will focus on evaluating program success by measuring indicators of program effectiveness and testing the assumptions underlying the program theory.  

Study Objectives

The proposed evaluation plan contains two primary objectives:

1. to evaluate program success by measuring indicators of program effectiveness and testing the assumptions underlying the program theory; and 

2. to provide ongoing feedback and corrective guidance regarding program design and implementation.

Study Description:

Our general approach to achieving these evaluation objectives includes telephone interviews with a random sample of 300-500 of the various market actors who chose to participate in the ETP in various ways. This includes those who:

1. host showcases at their site, 

2. attend showcases,

3. visit the web sites and request additional information, 

4. attend workshops, seminars, conferences, and trade shows, or
5. receive professional consultation.

These interviews will focus on a variety of topics including how they first learned of the ETP and the technologies that it promotes and the extent to which the traditional market barriers (performance uncertainty, information/search costs, asymmetric information, organizational practices, and misplaced or split incentives) were lowered as a result of their exposure to the ETP activities.  We also plan to investigate any changes in attitudes regarding these technologies. Finally, we plan to estimate the diffusion of these technologies among the targeted population by measuring changes in: 

1. attitudes toward energy efficiency, 

2. awareness of the targeted technologies, 

3. seeking additional information regarding these technologies,

4. plans to install these technologies in the next 12 months,

5. installation of these technologies,

6. demonstrating the benefits of these technologies to others, and

7. promoting permanent internal changes within organizations regarding these technologies. 

We also plan to conduct 25 in-depth interviews with all relevant program stakeholders including members of the ETCC and ETP Program staff. These interviews will be designed to determine the extent to which the ETP was faithfully implemented and to determine whether there are any variations across utility service territories.  As a part of this effort, we also plan to conduct a comprehensive review of ETP Program documents.  Last, the evaluation will measure elements of program effectiveness by examining program inputs (e.g., program budgets, use of existing resources), program activities (e.g., technology screening, ETCC activities), and program outputs (e.g., demonstration projects, ET database, dissemination efforts, cross-program support). 

Study Deliverables 

The 2004 and 2005 EM&V of the ETP will provide several deliverables to the Project Advisory Committee for their review and comment through out the study period, including revised research plan, sample design memorandum, survey instruments, interview guides, interim results memorandums, workshop memorandum, presentation of draft results, and draft final report.

Study Schedule and Budget
The project will begin in 2004 once the 2004 program participation data are available and will continue in 2005 to include 2005 program data.  

Estimated Budget:  $120,000
California Energy Star New Homes Program
Evaluation, Measurement and Verification Plan

Sponsor: Pacific Gas and Electric Company

 Introduction

This plan is a detailed description of the evaluation, measurement and verification activities for the 2004 and 2005 California Energy Star® New Homes Program.
The California Energy Star New Homes Program (Program) provides cash incentives to California builders for constructing residences that exceed the states mandatory minimum energy efficiency. Participating builders that exceed California’s Title 24 residential standards by 15% or more receive cash incentives, in addition to training, marketing support and marketing partnerships. California’s Investor Owned Utilities (PG&E, SCE, SDG&E, and SCG) administer the program in each of their respective service territories.  

There have been no major changes in the design and implementation of this program since 2003.   However for PY 2004 and 2005, there has been a significant decrease in the program implementation budgets for all utilities.  In response to the reduced funding, the utilities have reduced marketing and outreach expenditures and the builder incentive budgets. Starting in 2006, there will be major program changes when the 2005 Title 24 residential building code changes become mandatory. 
 The evaluation of the PY 2002 program is nearly complete. This evaluation focused on  verifying the  ex-post energy savings through engineering simulation models, and implementing a process evaluation including recommendations for program improvements.  Baseline information on building characteristics and builders’ responses to the 2001 changes in residential Title 24 building codes are also part of the PY 2002 program evaluation. 

The PY 2003 evaluation will include verification and validation of the ex-post energy savings by utilizing simulation models and billing analyses and an assessment of free ridership.    Since the baseline building characteristics for single family homes will be documented based on site surveys of 600 homes statewide ( a Market Share Tracking Study) , it will not be necessary to include an additional building characteristics analyses for single family homes.  However, the PY 2003 evaluation will include a building characteristics analysis for multi-family buildings. 

Title 24 residential building codes effective in January 2006 will have major changes impacting construction practices. These major changes include Time Dependent Valuation of Energy and requirements for increased lighting efficiency for all residential buildings. There will also be major changes in the energy efficiency requirements for water heating and fenestration for multi-family low- rise buildings.  The greatest need for the  PY 2004/5 evaluation is to anticipate how the Title 24 code changes will impact building construction practices starting in 2006 and how should the PY 2006 California Energy Star New Homes Program respond to the Title 24 changes. 

To maximize the effectiveness of program marketing funds and builder incentives, a longitudinal study comparing the characteristics of program participants for PY2002 through the PY 2004 program will be conducted.  

Other evaluation needs include continued verification and validation of ex-post energy savings estimates and continued analyses of the effectiveness of the program.



.  

Study Objectives
This study has four main objectives:

· Develop reliable estimates of program energy savings;

· Provide an analysis of the efficiency and effectiveness of the program implementation, focused on opportunities for improving the program’s approach towards achieving its stated goals;  

· Provide guidance on program implementation strategy for PY 2006 by interviewing builders and Title 24 consultants regarding builders’ knowledge and anticipated reactions to the 2005 Title 24 residential building code. This information will be used to determine the following: 1) educational needs of builders, 2) energy efficiency measures or bundles of measures that should be included in the PY 2006 program and 3) the incremental cost of these measures.. 

· Provide guidance on how to maximize the cost effectiveness of marketing and outreach by conducting market characterization studies including a longitudinal assessment of the characteristics of program participants for PY 2002 through the PY 2004. 
Study Description:

The 2004 and 2005 EM&V activities will have the following major components.  

1)  Ex-Post Energy  Savings analysis Program Savings Analysis:   The ex-post energy savings analysis will primarily be determined through building simulation analysis that uses detailed data collected by on-site measurements and verification of the builder-provided model. The results from the building simulation analysis may be validated through billing analyses.

Building Simulation Analysis:  Determine the ex post energy savings estimates by utilizing the results from the building simulation analysis. As part of the application process, the builder provides an engineering simulation model for each unique dwelling unit. The simulation model compares the energy usage of the dwelling unit built to code with the energy usage of the “as built” dwelling unit. A HERS inspection of the fully constructed dwelling unit will ensure that all measures have been installed. The HERS inspection is required for one out of seven homes, before any rebates are paid.

.

Billing Analysis: The ex-post results from the building simulation analysis may be validated through billing analysis. Included in the PY 2003 evaluation is a billing analysis that compares the energy usage for newly constructed single-family homes between program participants and program non-participants.  The billing analysis will also be used to calibrate the simulation model.  If the results of the PY 2003 billing analysis indicate that additional billing analyses would be beneficial, a billing analyses will be conducted for the PY 2004/5 evaluation. If the billing analysis can be successfully conducted for the single-family market, it will be expanded to include multi-family new construction.
On-site verifications:  A HERS inspection is required for one out of seven homes, before any rebates are paid. The PY 2003 evaluation includes an additional on- site inspection for one percent of all program participants.  On-site verifications of one percent of all program participants will be continued, if warranted. 
2) Process Evaluation 

Process evaluation activities in 2004-2005 will focus on any changes in program implementation activities from previous years.  The process evaluation will include evaluations of program delivery in terms of its effectiveness, adherence to procedures, timeliness and customer satisfaction.  The objectives of these activities will be to provide feedback to the program staff on elements of the program that can be improved to enhance the program’s performance.  Assessing performance of various delivery aspects of the program will help to identify specific, actionable servicing elements to make the program and its message more effective. 

4)  Market Assessment Analysis and Program Implementation Strategy for PY 2006

Market Assessment Analysis

This analysis will assess builders’ knowledge, attitudes, and anticipated practices regarding energy efficiency and the 2005 changes to Title 24 building code. This analysis  will present a detailed examination on how builders are making energy efficiency purchasing decisions and whether there are regional differences in purchasing decisions.  

This analysis will conduct a longitudinal assessment of the characteristics of program participants for PY 2002 through PY 2004. This assessment will include the frequency of program participation, and the characteristics of frequent program participants, occasional program participants and non-participants.  Recommendation on how to cost effectively expand program participation population will be provided.  This analysis will also provide recommendations on the training needs of builders.
Program Implementation Strategy for PY 2006

The purpose of this task is to provide guidance to program managers on how to design, market and implement an effective residential new construction program that encourages builders to build homes that are more energy efficient than the 2005 Title 24 building code. This analysis will incorporate the market categorization assessments with builders’ anticipated changes to construction practices resulting from the 2005 Title 24 changes. This analysis will also determine the additional energy efficiency measures most likely to be installed by builders to meet the 2005 Title 24 requirements and the additional measures required to exceed Title 24 by 10 to 15% for selected climate zones.  Projections of incremental costs to exceed Title 24 by 10 to 15% for selective climate zones will be developed.   

Study Deliverables
The project will provide several deliverables to the Project Advisory Committee for their review and comment throughout the study period, including research plans, sample design memorandum, survey instruments, interview guides, interim memorandums and workshop memorandum. The results of the process evaluation, market assessment and savings analysis will be presented in separate reports.  

· Study Initiation:  This phase of the study will include such activities as the project initiation meeting, production of a meeting summary and program data requests,  conducting initial program manager/stakeholder interviews, development of the final research plan, and collection of secondary data, such as copies of  program participation applications, tracking system data, and program materials.

· Data Collection and Analysis.  The sample sizes will be determined based on the needs for statistical precision and the categories by which results will need to be analyzed and reported.  The database delivered will include data collected as part of the telephone and on-site survey.  These data include customer demographics, housing characteristics, equipment information, and lighting information.  Efficiency tables used to cross-reference equipment efficiency data shall also be included as a deliverable.  Other tables developed by the consultant that are key to the data analysis shall also be included with the database.  Additionally, data queries written for the study and used in the analysis shall also be included with the database.  Complete database documentation of all tables, queries and fields is required.

· Project Management and Reporting.  Contractors shall budget for bi-weekly status report meetings.  During the course of the study, twice monthly conference calls will be held to discuss project milestones, previous work completed, and upcoming plans for the following two-week period.  Conference call agendas and meeting minutes will be a required deliverable.  A monthly report will discuss work completed during the previous month.   

· Draft and Final Reports.  A draft report and a final report will be delivered containing all sections agreed upon at the project initiation meeting.  At a minimum, the following sections will be part of the final report:

· Introduction – Background and goals of the project

· Executive Summary – 3-5 page summary of key findings

· Analysis Methodology – including underlying methods of calculating the results

· Data Collection Methodology – a discussion of the methods used to gather the on-site data, including the kinds of equipment and lighting included in the data collection.

· Database Overview – this section should describe the database developed for the study, in addition to the database summary tool that is used to summarize the database

· Sample Design – a discussion of the sample design methodology, the final sample, final response rates and dispositions, and a discussion of potential non-response bias (if applicable)

· Results – An overview of the study participants, summarizing their household and housing characteristics.  2004-2005 measures and efficiency saturations.  A section that compares these findings to the 2002-2003 study results and a comparison to the findings of the Residential Market Share Tracking  and Potential Studies.  Discussion of the market forces that likely drove the changes.   Much of these data will be summarized not only at the statewide level, but also by utility service territory

· Appendix – Detailed database documentation, survey instruments, database summary tool training manual, and other relevant data not included in the report.

· Study Brief – A concise summary in 2-4 pages that properly summarize the study goals, outcomes, and recommendations.

Study Schedule and Budget
· Study RFP/Proposal Process 3/04

· Project Kickoff Meeting – 4/04

· Develop Research Plan – 5/04

· Sample Design – 5/04

· Data Collection – 6/04 – 11/05

· Data Analysis – 10/04 – 11/05

· Reporting –  Process  Evaluation 10/04

· and Market Assessment – 5/05

· Ex post Savings Analyses --   3/06

Budget Estimate:    $798,000  over two years

Nonresidential New Construction Program
Evaluation, Measurement and Verification Plan
 Part 1:  Building Efficiency Assessment (BEA) Study

Sponsor:   Southern California Edison

Introduction 

This study will build on the Nonresidential New Construction (NRNC) Building Efficiency Assessment (BEA) studies from Program Years (PY) 2000-2003 and will use a similar reporting format. This on-going study has assessed the energy efficiency of the Savings By Design (SBD) program participants and comparable non-participants since the program’s inception in 1999. The proposed study will cover program activity in 2004 and 2005. 

Savings By Design program tracking information is available from the utility partners implementing the program. Additional information will be collected for a sample of program participants as well as comparable non-participants using on site surveys. These data will be analyzed using DOE-2 building energy usage simulation models. 

The non-residential new construction (NRNC) market is different from the retrofit market in that it produces buildings with integrated systems of measures. While we can track the installation rates of individual measures in new construction, the true target is whole building efficiency.  New building energy efficiency is the product of the interactions of multiple measures and design decisions.  This makes for interesting challenges in assessing and evaluating changes to the NRNC market. Consequently, the study needs to calculate savings by the end-use of systems improvements, as well as by whole building integrated design. The information developed helps assess the success of NRNC program designs and implementation activities.

Study Objectives 

This on-going study quantifies the whole-building and end-use energy savings and efficiencies of both participant and non-participant buildings.  The approach to developing these data has been used for evaluating statewide commercial new construction since 1999 and the results can be referenced back to previous data to develop time-series trends. The results provide timely feedback to program managers and policymakers and facilitate incremental improvements to program process and operations.  The results also help identify changes in design practices as a result of program operation.  This project tracks program participant attitudes and responses to the program, including information on program design, the application process, the design assistance services provided by the programs, the timing of program events relative to project events, etc.  

Study Description 

The study approach will be consistent with the BEA 2000-2002 approach, with modifications made as necessary to address gas measures. The study will include the following steps, which have been utilized for the previous BEA studies:
· Interview Savings By Design program staff to identify trends and changes in program participant population and projects since the last survey was conducted (e.g. increased emphasis on industrial and agricultural new construction).

· Recommend modifications in study approach to recognize these changes.

· Conduct in-depth decision-maker interviews to assess program acceptance, and participant attitudes towards energy efficiency and to solicit feedback on program design.

· Conduct detailed on-site surveys and build DOE-2 models of each building in the sample.  

· Calculate energy savings by end use and for whole buildings, as the difference between as-built and baseline energy efficiencies.  

· Develop quantifiable information on the changes in building efficiency attributable to the Savings By Design program influences.  Information about the new Title 24 requirements should also be developed for a similar population of non-participating buildings.  

· Track specific building and equipment characteristics (e.g. types of glazing, types of lamps, ballasts and light fixtures, HVAC system types, etc.).

· Prepare publishable version of final datasets to enable other researchers to analyze the data, and provide documentation on data structure, data dictionary, and query limitations.

Additionally, the study needs to address the following issues for incorporating gas measures:

· The “whole-building” impacts to both gas and electric consumption (positive and negative) must be captured. 

· Presentation of results - Should the results be presented for kWh and kBtu separately? Or should they be combined into a single metric, such as source kBtu? Answer should consider needs of program managers, CPUC policymakers, and other stakeholders. 

· What additional baseline data will be needed to define gas consumption and savings?

· Additional gas costing periods will need to be identified. 

This project will address the participant population for the Savings By Design program, as well as a comparable population of non-participating buildings.  Program tracking system data will enable selection of the participant sample, while Dodge data will allow selection of comparable non-participant buildings.  On-site surveys of a sample of buildings, both participants and non-participants are conducted and DOE-2 models are built based on the surveys.  Energy savings are calculated by end-use and for whole buildings.  Quantifiable information is developed on the changes in building efficiency attributable to the SBD program influences. Specific building and equipment characteristics (e.g., types of glazing, types of lamps, ballasts and light fixtures, HVAC system types) are tracked. 

Specific tasks are described in the following sections. 

Data Collection 

The data collection design for this study consists of selecting a sample of Savings By Design program participants and a representative sample of non-participants.  

· Select a representative sample of Savings By Design program participants, stratified by building type, energy savings, size and utility service territory. Historically stratification has been by kWh savings. Incorporation of gas measure savings needs to be addressed in the sampling scheme.

· The non-participant sample will be developed from the Market Characteristics and Program Activity Tracking (MCPAT) Reports and F.W. Dodge Reports.

· On-site surveys will be conducted to collect detailed building operation and equipment characteristics used to develop DOE-2 models to estimate energy and demand use and savings. The on-site survey data will be entered into the existing building characteristic database for purposes of analyzing building characteristics and identifying energy efficiency trends. 

· The decision-maker survey will consist of net-to-gross related questions, including inquiries into past program participation, as well as awareness and acceptance of specific technologies. The survey will also have a program satisfaction component that will have questions related to specific program offerings, such as incentives and design assistance. 

Data Analysis

· “As-built” DOE-2 models will be developed for each building.  The contractor will also need to develop parametric run variations to determine efficiency of buildings compared to Title 24 baseline on an end-use measure basis. The run results will be compiled in a database.

· Net-to-gross analysis will attempt to estimate the portion of the savings that can be directly credited to the program. In determining net program impacts, the contractor shall use the decision-maker information, the results of the gross impact analysis, program information and data obtained from secondary data sources. 

· A process evaluation will analyze the decision-maker survey results to determine the success of the SBD program, trends in program implementation and participation, and recommendations for program improvement.

Reporting

· The contractor will present findings to NRNC program managers and stakeholders. In preparation they will develop summary graphs, tables and report of on-site data and DOE-2 analysis. 
· The results of the analysis will be discussed in an interim report. At a minimum, the report will describe the analysis methodologies and summarize the results. The format shall be consistent with the reports produced in PY2000-2002. Based on reviewer comments the report will be revised and a final report prepared.

Study Deliverables

The 2004/5 BEA Study will produce gross and net program impacts, as well as program process evaluation results and recommendations. The net-to-gross analysis will attempt to estimate the portion of the savings that can be directly credited to the program. The results of the gross and net analysis will be discussed in an interim report. At a minimum, the report will describe the analysis methodologies and summarize the results. An annual report will be prepared that combines the various interim reports and other intermediate deliverables required in the Study, incorporating reviewers’ comments on the earlier reports, and rewriting as necessary to provide continuity and final conclusions.  For continuity, the final report will have the same structure as the PY2000-2002 reports, as presented below:

· Executive Summary

· Background and Introduction

· Methodology

· Gross Impact Results 
· Net Impact Results

· Process Results

· Recommendations

The on-site surveys collect detailed building operation and equipment characteristics used to develop DOE-2 models to estimate energy and demand use and savings. The on-site survey data is entered into the existing BEA building characteristic Access database. The on-site survey data will be used to develop “as-built” DOE-2 simulation models. The results of the DOE-2 simulations will be extracted from the output reports and compiled in the existing BEA Access database. This database will be published on the CALMAC web site as a resource to program planners and other researchers.

Study Schedule and Budget
The project will begin after completion of the 2003 study. The 2003 study is scheduled to begin in early 2004 once the PY 2003 program participation data are available. This study (2004/05) should begin in early 2005 once the PY2004 data are available.

Estimated Budget:  $600,000

Nonresidential New Construction Program

Evaluation, Measurement and Verification Plan
Part 2:  Market Characteristics and Program Activities Tracking (MCPAT) Study

Sponsor:   Southern California Edison

Introduction 

The Statewide Nonresidential New Construction Market Characterization and Program Activity Tracking Study (MCPAT) has collected and reported data on nonresidential new construction market activity and Savings By Design (SBD) program activity since 2000. 

Data are tracked on an on-going basis, and developed into standardized reports to allow for assessment of the NRNC market over time. Bi-annual reports provide details of statewide NRNC market and program activity. The reports provide important information for refining program design and for assessing program accomplishments. The evaluation of energy efficiency initiatives requires knowledge of baseline market conditions, and changes relative to that specific baseline over time. The value of this activity will increase over time as time-series data accumulates. The results provide timely feedback to program managers and policymakers and facilitate incremental improvements to program process and operations.  The results also help identify changes in design practices as a result of program operation.  

Study Objectives 

The study will build on the NRNC Market Characterization and Program Activities Tracking Reports (MCPAT) from PY2000-2003, and will use a similar format to report on the NRNC market activities. The main objective of this study is to summarize and report market characteristic information to support the Savings By Design (SBD) program. 

Savings By Design program tracking information is available from the IOU partners implementing the program. Program and market characteristics, by building type, will be reported at the utility level, the county level and the statewide level. This data will be tracked on an on-going quarterly basis, and developed into a standardized annual report to allow for assessment of the NRNC market over time. 

Study Description 

The MCPAT study will continue to provide information for the following two areas:

NRNC market characteristics: construction value and volume, types of buildings, design team characteristics, etc.  This information is needed so that NRNC market activities can adapt and prioritize their efforts to meet the needs of the different segments. Data will be collected describing the construction value and volume of the NRNC market, types of buildings, sizes of buildings, types of owners, and design team characteristics. The characteristics of the NRNC market including the actions and changes that occur over time will be tracked.  

NRNC Savings By Design (SBD) program activity tracking and penetration in the NRNC market. Data will be collected quarterly, and will include the number of program participants, type of participants, number of projects signed up for the program, type and size of projects, type of measures installed, and geographic locations. This information is drawn from each of the Partner utilities’ internal tracking systems.  Similar to the activities conducted in prior years, the data will be integrated to support statewide and cross-utility analyses.

Continued and consistent tracking of market characteristics and program activity is important for analyzing program penetration and identifying long and short term trends in the NRNC market. The study approach will be consistent with the existing MCPAT approach. Specifically,

· Dodge Reports on current and pending non-residential new construction projects, and permit data assembled from city and county building departments by the Construction Industry Research Board will serve as primary resources for conducting the quarterly NRNC market characterization.

· The Partner utilities’ Savings by Design tracking systems will be obtained, and the data will be consolidated into a statewide SBD database.  The SBD statewide database and will constitute the basis for the quarterly SBD Program Tracking and Penetration Analysis. 

Using the SBD program activity data and the NRNC market characterization data, half-annual SBD Program Tracking and Penetration Analysis Reports are prepared.  The reports will categorize and analyze the SBD program activity according to number of participants in the program, number of projects signed up for the program, type and size of projects, and energy savings.  The reports will analyze the relative penetration of the SBD program activities in the different NRNC market segments and service territories.  The reports will also document trends over time, as the Program extends its activity in the NRNC market.  Program penetration will be calculated as the fraction of total NRNC projects that participated in the SBD program.

Data Collection 

The data collection design for this study consists of collecting new construction information for the overall market and Savings By Design program activity data. For NRNC market activity, data are collected to describe construction value and volume of the NRNC market, types of buildings, size of buildings, and design team characteristics. 

F.W. Dodge Reports will constitute the main data source. These reports provide detailed project information on construction projects started within a given time period, and.  The specific Dodge resources are:

· F.W. Dodge’s Market Analyzer service records and reports the number of new projects, dollar value, square footage, and project type by specific counties or by Metropolitan Statistical Areas.  

· F.W. Dodge’s Market Players service provides specific project details and contact information, including owner, design team, builder, and contractor.  

The F.W. Dodge database updates will be available as a source of information regarding the NRNC market for other NRNC studies beside MCPAT.  

To supplement the F.W. Dodge Reports, Construction Industry Research Board (CIRB) data will also be obtained. The CIRB obtains building permit data from the state’s more than 515 city and county building departments in California.  The CIRB will supply monthly data by county and building type, describing permit value.  While these data are not by far as complete as the F.W. Dodge Reports, they will provide a framework for the volume of permits that are filed in California each quarter.

For program activity tracking, data collected will include the number of participants in the program, type of participants, number of projects signed up, type and size of projects, and energy savings.  These data will be drawn from each of the Partner utility’s internal tracking system, which will be combined into a common statewide database. 

The task begins with a data request to each Partner utility. Once data from all of the SBD tracking systems have been received, the contents of each database will be compared and assessed for data consistency and completeness.  

Data Consolidation

Once the F.W. Dodge and CIRB data are assembled, they will be cleaned using the procedure developed for the PY2000-2003 studies. Projects from the F.W. Dodge database will be mapped to each utility’s service territory using the zip code-to-utility mapping obtained from the CEC, and revised in PY2001.

The internal SBD databases from the utilities will be examined for consistency and completeness and will be consolidated into one statewide database. The database structure will allow reporting on SBD activities statewide, as well as for each utility territory separately, in standardized half-annual reports.  For consistency with previous studies, this activity must adhere to a standardized methodology throughout the Study, and to maintain procedures to ensure appropriate confidentiality of customer and utility data.

Data Analysis

The cleaned data will be summarized in standardized reports.  These reports will cover actions and changes that occur in the NRNC market over time.  At a minimum, the reports will describe the construction value and volume of the NRNC market statewide and for each utility territory, types of buildings, size of buildings, and design team characteristics in a format consistent with previous reports.

The data will be analyzed as follows.

· To assess the comprehensiveness of the F.W. Dodge database, the overall number of permits issued by utility territory obtained from CIRB, will be compared with the number of permits recorded by the F.W. Dodge Database. 

· The F. W. Dodge data will then be used to report recorded permits, project location (county), building type, project type (new vs. remodel/renovation), project value, and project size (square feet).  Information regarding the firms providing architectural, engineering, and contracting services (number, names and addresses, service provided) will also be reported by number of permits, project value, and project type (new vs. remodel/renovation). 

Using the NRNC market data and the program summary data, reports of program market activities and penetration will be developed. The reports will categorize and analyze the SBD program activity according to number of participants in the program, type of participants, number of projects signed up for the program, type and size of projects, and energy savings. The reports will also document trends over time. The reports will analyze the relative penetration of the SBD program activities in the different NRNC market segments and service territories. Program penetration will be calculated as the fraction of total NRNC projects that participated in the SBD program. 

Reporting

Half-yearly reports will be prepared that present the market characterization data and program tracking data. The reports will be reviewed by study advisors and the contractor will incorporate all reviewers’ comments.  For continuity, the reports will have the same structure as the PY2000-2003 reports.

An annual report will be prepared that combines the various intermediate deliverables required in the Study, incorporating reviewers’ comments on the earlier reports, and rewriting as necessary to provide continuity and final conclusions.  For continuity, the annual report will have the same structure as the PY2000-2003 reports.

Study Deliverables

The 2004 - 2005 MCPAT Study will produce several semi-annual reports that describe the NRNC market and the Savings By Design program activity and market penetration.

The results facilitate incremental improvements to the program and process and help identify changes in design practices as a result of program operation.  The standardized reports will allow for assessment of the NRNC market over time.  For continuity, the final report will have the same structure as the PY2000-2003 reports, as presented below:

· Introduction

· NRNC Market Tracking Summary

· SBD Program Tracking Summary

· Statewide Nonresidential New Construction Trends

· SBD Program Penetration Into The NRNC Market 

Study Schedule and Budget
The project will begin in early to mid-2004, once first quarter data become available from Dodge, CIRB and the Savings By Design program.  Market and program activity will be collected and summarized quarterly throughout 2004 and 2005. Semi-annual reports will be produced and delivered throughout the study period. 

Estimated Budget:  $140,000
Nonresidential New Construction Program

Evaluation, Measurement and Verification Plan
 Part 3:  Technology Trends Study

Sponsor:   Southern California Edison

Introduction 

The basic unit of energy efficiency in new construction programs is the whole building performance. This is achieved through the application of individual efficiency measures, and through the building-level interactions among those measures.  This is different from a retrofit program, where there is generally a change in one or two measures in a given project.  Previous nonresidential new construction (NRNC) market assessment and evaluation studies have shown that many program participant buildings exceed Title 24 standards of efficiency by 25% or more.  While we have data on the end-use efficiencies that account for these dramatic results, we have not teased out the information needed to highlight significant trends in the technologies used. This information will help program planners identify changes in the market, both in terms of technologies and their application. The trends analysis may lead to a shift in emphasis away from “standard” technologies that are maturing in the marketplace and toward new technologies.

The proposed NRNC evaluation will primarily provide information for refining program design and for assessing program accomplishments. It could also contribute to future rounds of technical/economic potential estimates.  The study is designed to inform policymakers and NRNC program administrators on the applicability and market acceptance of mature and new technologies. The success of the study is important because evaluation of energy efficiency initiatives requires knowledge of changing technology and market conditions.

Study Objectives 

The goal of this study will be to report on the past trends of mature technologies and to identify the most promising new technology efficiency trends in new construction. There is strong evidence that the market for linear fluorescent fixtures has been transformed from T-12/magnetic ballasts to T-8/electronic ballasts.  Anecdotally, we know that there is an increase in the penetration of such measures as T5 fluorescent lighting fixtures, pulse start metal halide fixtures, improved chiller controls, daylighting, and high efficiency grocery refrigeration systems.  This study will provide evidence of measure penetration and efficiency trends.
The study will also investigate changes in design practices, the application of technologies to specific building types and the possible change in measures, building types, and/or project types in the Savings By Design (SBD) New Construction program. 
Study Description

The NRNC Technology Trends EM&V activities will have the following major components.  

· Mine the NRNC Database
· Conduct Stakeholder Interviews

· Develop Case Studies

Mine the NRNC Database:  The study will begin with secondary research into the existing Non Residential New Construction (NRNC) database. The NRNC database, available on the CALMAC web site, includes detailed building characteristic data from the NRNC 1999 Baseline Study as well as updated data from the Building Efficiency Assessment (BEA) study. The database is updated periodically as the annual BEA study is completed.  The NRNC database will be mined to summarize the prevalence of newer energy efficiency technologies and the evolving characteristics of the 990+ recently constructed buildings. It will also estimate the energy savings of these measures and design practices.

Conduct Stakeholder Interviews:  Interviews will be conducted with SBD program staff, designers, technology-specific manufacturers and distributors, and technology-specific installers. The purpose of the program staff interviews is to identify recent changes in equipment/technologies, in the market as well as changes in the program delivery approach.  For example, there are reports of increased program activity in the industrial and agricultural sectors. This study should strive to understand why this change is happening and whether it is a program push or a market pull.  Designer interviews will be conducted to identify changes in design team practices and inclusion of technologies in recent projects. The interviews will attempt to gauge attributions to any changes to the SBD program or other market influences.

The purpose of the technology-specific interviews is to determine if the technology is market-ready, and if not, what is needed to move the technology into the market. The stakeholder interviews shall also attempt to collect cost information.  

 Develop Case Studies:  Based on a compilation of all the data, case studies will be developed for the most promising technologies.  Specific tasks for this study include: 

· Using the NRNC database, track specific building and equipment characteristics (e.g. types of glazing, types of lamps, ballasts and light fixtures, HVAC system types, etc.) over time.

· Interview program field representatives to discover new technology trends observed among program participants. If possible, collect program data on design integration approaches, the quality and expertise of measure installation, the availability of the technologies and the supply sources.

· Interview designers to identify changes in design integration approaches, the availability of specific technologies,  the availability and cost of measures or technologies, and the influence of SBD or other programs on their design decision. 

· Interview product manufacturers, distributors and sales representatives to collect data on product availability and cost, supply sources, and the quality and expertise of measure installation.

· Investigate trends in energy savings, building characteristics and/or decision-maker attitudes.

· Develop case studies of leading examples of new technologies and/or applications, highlighting application advantages/disadvantages, commissioning issues, and other information about how the technologies are used.

· Prepare discussion of trends observed and other findings.

· Prepare final report, solicit reviewer comments.

· Present findings to NRNC program managers and stakeholders.

Study Deliverables

The 2004/5 NRNC Technology Trends Study will produce a report that summarizes promising new technology efficiency trends in new construction.. This information is useful for refining program design by assessing new technologies. 

The report will:

· Summarize and discuss trends in measure and/or building characteristics, including cost issues, 

· Summarize and discuss trends in energy savings opportunities for new construction,

· Discuss observations of decision-maker attitudes, 

· Present case studies on promising new technologies and/or applications, 

· Provide evidence of measure penetration, and 

· Highlight significant new trends in the technologies used. 

Study Schedule and Budget
The project will begin in early to mid 2004, once the 2002 BEA Study data are available. 

The study should conclude in early 2005.

Estimated Budget:   $80,000
Codes and Standards Advocacy Program 

Evaluation, Measurement and Verification Plan

Sponsor:   Southern California Edison

Introduction 

The Codes and Standards Advocacy (C&S) program encompasses a wide range of technologies and design strategies that are implemented through the regulatory mechanisms of the building code enforcement process. The Codes and Standards program recognizes the role of regulation in codifying good practice into standard practice.  Program activities support this codification with a variety of activities, including active participation in the formal proceedings to develop and adopt proposed code change to Title 24 (building standards) and Title 20 (appliance standards).  Under this program, utilities have supported the development of a wide range of code change proposals, both for the building and the appliance efficiency standards, which are being considered for adoption by the California Energy Commission. 

Earlier studies have characterized the processes and methods by which the Statewide Codes and Standards Advocacy (C&S) program participates in and influences the State of California’s codes and standards setting activities. Another previous C&S program study refined the estimated savings and utility attribution of those savings resulting from the California Energy Commission’s (CEC) code adoption proceeding in 2003. The savings will begin to be realized when the code takes effect in 2005. 

This proposed study will provide a baseline for estimating realized energy savings from the proposed 2005 code changes (finalized in 2003). The purpose of the baseline study is to determine the prevalence of the measures and their level of efficiency within the stock of new buildings designed and permitted prior to the 2005 effective date.  The code change proposals cover several areas, including nonresidential lighting, nonresidential HVAC and nonresidential envelope, residential water heating, residential HVAC, residential lighting and residential envelope. The study will be based on a review of existing new construction database information, as available and may also include additional field research.

Study Objectives 

The objectives of this study are:

1. Evaluate the proposed code change proposals to assess the applicability and appropriateness of baselining activity for each.

2. Conduct secondary database research and potentially primary field research to determine baseline for all appropriate code change proposals.

3. Document the baseline for future evaluation efforts.

The first task in the study will be to identify which code changes can and should be baselined. Several of the proposed changes deal with modeling issues, such as Time Dependent Valuation (TDV) and hourly water heating calculations, and are not appropriate for this activity. Other proposed changes, such as lighting controls under skylights and residential duct construction, are appropriate.  

Study Description 

The final study plan will include a detailed description of all activities. It will include at a minimum:

· A detailed description of the refined research objectives.

· An initial list of code change proposals applicable for baselining.

· A data acquisition plan.

· A description of the baseline analysis methodology.

· An outline of the study report.

Key tasks are described below.

Data Collection 

The list of appropriate code change proposals will be selected for each of the key categories:

· Non-residential lighting 

· Non-residential HVAC

· Non-residential envelope 

· Residential lighting 

· Residential HVAC

· Residential water heating

· Residential envelope

For each of the code changes (measures) data collection plans will be developed.  The plans will include a description of the required database research as well as any primary field research. The secondary research plans will include identification of data sources, the data consolidation procedure and the use of the data.  The primary research plans will include sampling plans and draft data collection instruments. The plans shall identify areas of overlap among the measures as appropriate. 

The study will utilize existing new construction data, including the non residential new construction (NRNC) database and the residential new construction (RNC) database to identify the installation of the measures. This effort will most likely require coordination with the other residential and non residential new construction studies. Additional primary data collection may be required for some key categories or measures.  The analysis will be conducted on projects that were issued a building permit prior to the standards implementation date (sometime after January 1, 2005).  The data collection approach must address construction activity within this time frame.  

Data collection will also attempt to gather cost data for the proposed measures. The cost data will include both equipment (hard costs) as well as installation costs. 

At the completion of the data collection activities, data collection completion memos will be developed to document that pertinent and sufficient data were collected for each measure, before the data analysis begins. The completion memo will document the format and quantity of data collected for each key measure and category. 

Data Analysis

The analysis will be conducted on projects that were issued a building permit prior to the standards implementation date (sometime after January 1, 2005).  The data analysis will be conducted to address three issues:

1) Prevalence of Measures:  The study will utilize existing new construction data, including the nonresidential new construction (NRNC) database and the residential new construction (RNC) database to identify the installation of the measures. The analysis will assess whether, and how often, the code change proposal measures were installed in new construction projects prior to code implementation/enforcement. 

2) Measure Efficiency:  The analysis will look at the efficiency level of the measures installed prior to implementation/enforcement date. Again, the study will rely on the existing new constriction database and on-going data collection, but may also include some targeted field research. The level of efficiency will be calculated, and recorded over time if possible, to gauge whether measure (equipment or technology) efficiency is improving. 

3) Measure Costs:  Measure cost data will be collected for the proposed measures. The costs will include the measure installation costs.  The measure costs will be collected, and recorded over time if possible, to assess whether measure installation and code compliance costs go down over time. 

The results will be summarized at the measures level as well as at the key category level.

An analysis memo will be developed that describes the baseline analysis methodology before the data analysis begins. The memo will document the proposed analysis procedure and describe the expected outcome. 

Reporting

· The contractor will present findings to NRNC program managers and the advisory group.

· The results of the analysis will be discussed in an interim report. At a minimum, the report will describe the data collection effort, the baseline analysis methodologies and summarize the results. 

· A final report will be submitted that combines all of the previously prepared memos and reports, and will be organized similar to the approved contents developed under the Research Plan. 

Study Deliverables

The 2004/5 C&S Study will produce baseline estimates for technologies that will become mandatory under the 2005 Title-24 standards. The baseline analysis will estimate the portion of pre-existing, or naturally-occurring, savings associated with the proposed code changes.  The data collection and data analysis procedures will be discussed in interim reports. The final study report will describe the analysis methodologies and summarize the results. The final report will include the following elements:

· Executive Summary

· Background and Introduction

· Methodology

· Measure Installation Baselines 

· Measure Efficiency Baselines 
· Measure Implementation Cost Baselines

· Recommendations for Future Baseline Activity. 

All collect data will be compiled into an Access, or equivalent, database. This database will be available for additional baseline activity. 

Study Schedule and Budget

The project can begin almost immediately, but it may be deferred until after completion of the 2003 C&S study. The 2003 study is scheduled to begin in early 2004. The study schedule will be furthered refined after an assessment of data availability for projects within the desired timeframe – that is, building projects permitted prior to implementation of 2005 Title 24 standards.

Estimated Budget:  $110,000
� The 2004-2005 DEER Update includes an element that is expected to identify specific information needs to be addressed in this EM&V study.


� Residential Market Share Tracking 2001 Appliance Trends Report.
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