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3.  RECOMMENDATION

SUMMARY:


The Retail Electric Quadrant (REQ) DSM-EE Subcommittee submits this Recommendation for 2010 Retail Annual Plan Item No. 3(b) to develop Model Business Practices for the Measurement & Verification (M&V) of Energy Efficiency programs.  
DISCLAIMER:  This document contains Model Business Practices for the evaluation of annual and life cycle electrical energy and Demand impacts of Energy Efficiency programs implemented by retail electric Distribution Companies.  The information contained within this document is not intended to replace applicable tariff, market rules, operating procedures, protocols or manuals, for retail Energy Efficiency (“Governing Documents”), and in the event of a conflict, the latter documents shall have precedence over these Model Business Practices.


Recommended Standards:

MEASUREMENT & VERFICIATION (M&V) OF ENERGY EFFICIENCY PROGRAMS
EXECUTIVE SUMMARY

This section presents a summary of the Model Business Practices for the Measurement & Verification of Energy Efficiency programs.  Specifically, these Model Business Practices contain information for the evaluation of annual and life cycle electrical energy and Demand impacts of Energy Efficiency programs implemented by retail electric Distribution Companies.  
Energy Efficiency programs emcompasse a variety of interactions between Distribution Companies, Customers and Energy Services Providers.  In a business environment where best practices are voluntary, Model Business Practices such as those in this document may be applied within the context of regulatory or other market requirements and agreements. The information contained within this document is not intended to replace applicable tariff, market rules, operating procedures, protocols or manuals, for retail Energy Efficiency (“Governing Documents”), and in the event of a conflict, the latter documents shall have precedence over these Model Business Practices.
VERSION NOTES

(Insert publication date)

INTRODUCTION
The North American Energy Standards Board (NAESB) is a voluntary, non-profit organization comprised of members from all aspects of the natural gas and electric industries.  Within NAESB, the Retail Electric Quadrant (REQ) and the Retail Gas Quadrant (RGQ) focus on issues impacting the retail sale of energy to Retail Customers.  REQ / RGQ Model Business Practices are intended to provide guidance to Distribution Companies, and other Market Participants involved in providing energy services to Retail Customers.  
These Model Business Practices are voluntary and do not address policy issues that are the subject of state legislation or regulatory decisions.  These Model Business Practrices have been adopted with the realization that as the industry evolves, additional and amended Model Business Practices may be necessary.  Any industry participant seeking additional or amended Model Business Practices (including principles, definitions, data elements, process descriptions, and technical implementation instructions) should submit a request to the NAESB office, detailing the change, so that the appropriate process may take place to amend the Model Business Practice.

Energy Efficiency programs are an increasingly important component of retail electric supply, offsetting the need for new generation and distribution capacity, reducing the overall cost to consumers of electric services, and reducing greenhouse gas emissions and other pollutants associated with the generation of electricity.  The accurate estimation of impacts from Energy Efficiency programs is necessary to guide investments in energy efficiency programs, improve program design and execution, and enable energy efficiency programs to be credited as resources in Distribution Company planning.  Consistent methods and practices within political jurisdictions can facilitate comparison of Energy Efficiency programs, help reveal best practices, and enhance credibility with some stakeholders.  Consistent methods across political jurisdictions could facilitate policies such as Energy Efficiency resource standards, programmatic carbon offsets, and performance compensation   schemes.
An extensive body of Energy Efficiency program evaluation research and a large number of experts has emerged over the last several decades.  A substantial and diverse professional capacity is available to evaluate Energy Efficiency programs.
The intent of these Model Business Practices is to provide Distribution Companies, regulators, and other Market Participants with a greater understanding of how Energy Efficiency programs are evaluated, highlight key issues that need to be addressed as part of an Energy Efficiency program evaluation, suggest minimum acceptable practices for addressing some of those issues, and suggest sources for additional information.  The intent of these Model Business Practices is to help Distribution Companies and regulators understand tradeoffs between evaluation cost and uncertainty, know what to expect and ask of program evaluators, ensure evaluations meet accepted industry standards if not best practices, and structure an evaluation oversight process that will maximize credibility with stakeholders.  The intent is to help ensure the highest quality and integrity of Energy Efficiency Program evaluations given inevitable resource constraints.  In doing so, it is expected that these Model Business Practices for the evaluation of retail Energy Efficiency programs will broaden the implementation and acceptance of energy reduction measures and practices.
A.
Scope

These Model Business Practices contain guidance for the evaluation, measurement and verification of the impacts of retail electric Energy Efficiency programs administered and/or sponsored by Distribution Companies and/or Energy Services Companies.  These Model Business Practices do not comprise a stand-alone guidance document.  They include only guidance for which consensus could be generated among the Subcommittee participants.  It is not comprehensive in scope, nor does it contain the level of detail necessary to be a stand-alone guidance document.
These Model Business Practices do not provide guidance related to the compensation, design, operation, or use of Energy Efficiency programs.  Likewise, these Model Business Practices do not provide guidance related to how the evaluation results are used (except to suggest that the objectives be clearly articulated).

TBD – Disclaimer re process evaluation?

TBD – Disclaimer re market transformation programs?

TBD – Disclaimer re net effect and program attribution?


TBD – Disclaimer re market effects and spillover?

B.
Evaluation Challenges 
1.
Diverse Programs

· Varied Designs – Programs may include (but are not limited to) Retail Customer and Energy Services Company rebates, awareness campaigns, audits, training, technical assistance, direct installation, special financing, and demonstration programs. All types of programs should be evaluated.  Some are easier and some harder to evaluate.  Multiple methods and types of expertise are required.
· Varied Incubation Terms – Some types of programs (e.g., a Retail Customer awareness campaign) may be able to ramp up quickly over the course of months.  Others may take years to enlist trade allies and Retail Customer participation (e.g., a residential new construction program).  Impact evaluation cannot by itself be used to make portfolio or program design decisions –other information is needed.  Also, annual impacts can be misleading - -need to look at life-cycle impacts also.
· Varied Total Savings – Some programs achieve large savings. Some achieve small savings.  This can be a function of market potential, programmatic resources, program design, or program execution.  The implication is that evaluation of total impacts is necessary, but not sufficient.
· Varied Clarity of Impacts – The impacts from some programs are easier to see and measure than others.  For example, it is easier to identify actions taken as part of a direct-install program than a Retail Customer awareness campaign.  The implication is that there may be little or no correlation between measurability and impacts.
· Varied Energy Efficiency Measure Lives – Programs may target short-lived measures such as compact fluorescent lamps and maintenance or long-lived measures such as the installation of building insulation or replacement of chillers.  Impact evaluation cannot by itself be used to make portfolio or program design decisions –other information is needed.  Also, annual impacts can be misleading - need to look at life-cycle impacts also.
· Varied Per Unit or Participant Savings – Some programs may draw large savings from each unit measure or participant (custom industrial and commercial programs).  Some programs draw small per-unit or participant savings (CFL programs).  The implication is that participant and unit counts are useful, but can be misleading intermediate indicators.
2.
Diverse and Competing Objectives 

· Multiple Objectives -- There are many objectives ascribed to Energy Efficiency programs and Portfolios including, but not limited to, lower Retail Customer cost of energy services, lower ratepayer cost, immediate or long term responses to capacity constraints, reduced carbon dioxide emissions, reduced local emissions, and job creation.  
· Conflicting Objectives -- Objectives are sometimes in conflict with one another.  The implication is how the results of an impact evaluation are used will vary depending on the objectives.  The required precision and level of sectoral or program detail may vary as a result.]   
· Multiple Stakeholders -- Different stakeholders have different perspectives, interests, knowledge and levels of influence. To be widely accepted and credible, protocols will have to appease these various stakeholders equally. 
3.
Diverse Evaluation Resources 

· The quality of evaluation products is a function of the available funding, data and expertise.  Evaluation budgets typically range from ___% to ___% of program budgets.  Evaluation budget requirements vary widely depending on the size of the program (there may be large economies of scale and, to a lesser extent, scope), existing data resources, the desired level of rigor, and the time allowed for conducting the evaluation (haste makes waste).     

· The desired level of rigor can depend on a many factors including stakeholder confidence in the program design and administration (or lack of), precision required to meet policy objectives, a program’s share of the total portfolio budget, the extent to which the program (and/or similar programs) has been evaluated in the past or in other locations.      

· Evaluation plans frequently are not integrated with program and/or portfolio design, thus pre-program Baseline data often is not available and many important evaluation policy decisions are not made in advance.  

· Varied Program Administrators – Energy Efficiency programs may be run by electric Distribution Companies, Distribution Company contractors, or third parties designated by regulation or law.  Program Administrators may have more or less experience running Energy Efficiency programs.  Inexperienced Program Administrators may require significant assistance with development of program data tracking systems, which can increase evaluation costs.
4.
Data Limitations - Resources are required to collect, clean, manage and update.  Data needs are constantly changing along with program designs, technology, and demographics.
5.
Counterfactual – At the heart of the evaluation challenge is a counterfactual – what would have happened if not for the program?  It is never known with total certainty how much energy was saved as a result of a program activity.
6.
Energy Efficiency Program Evaluation is Not Unique -- Evaluation of Energy Efficiency programs is not uniquely challenged.  The impacts of most private and public sector activities must be estimated and include many of the same issues.         
7.
Applicability

· This document contains Model Business Practices for the evaluation of the impacts of retail electric Energy Efficiency Programs administered and/or sponsored by retail electricity Distribution Companies and/or Energy Services Companies.
· This document contains Model Business Practices for the evaluation of the energy impacts of retail electric Energy Efficiency Programs and Portfolios administered and/or sponsored by retail electricity suppliers.
· These Model Business Practices do not provide guidance related to the compensation, design, operation, or use of Energy Efficiency programs.  

· These Model Business Practices do not provide guidance related to how the impact evaluation results are used.       

· These Model Business Practices do not include guidance related to the evaluation of program design and implementation (i.e., “process evaluation).   
· This version of the Model Business Practices does not include guidance related to the evaluation of program design and implementation (i.e., “process evaluation) or market assessments (market evaluations).  
· These Model Business Practices do not include guidance related to the attribution of impacts among various programs.
· This version of the Model Business Practices Model Business Practice for the Evaluation of Retail Energy Efficiency Programs does not include specific guidance related to the attribution of impacts to specific programs.
· Uncertainty prevails – The impacts of all Energy Efficiency programs have some degree of uncertainty due to their counterfactual nature – Energy Efficiency programs try to get people to do things they otherwise would not have done.  These Model Business Practices provide guidance related to estimating the effects of what people did compared to what they did before (i.e., the difference between pre- and post-implementation energy consumption).  It does not provide guidance related to what they would have done.
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REQ.19 

Overview 


There are two key primary objectives of evaluations:
1) To document and measure the effects of a program or portfolio and determine whether it met its goals with respect to being a reliable energy resource.
2.
To help understand why those effects occurred and identify ways to improve or discontinue current programs (portfolios), and select future programs (portfolios).


REQ.19.1

Principles

REQ.19.1.1
The processes for M&V of Energy Efficiency programs should be efficient to minimize the time and effort needed to accomplish these operational details.
REQ.19.1.2
The processes for M&V of Energy Efficiency programs should be consistent with the requirements set forth by the Applicable Regulatory Authority.

REQ.19.1.3
The processes for M&V of Energy Efficiency programs should minimize the occurrence of unauthorized activity in the marketplace.
REQ.19.1.4
Energy efficiency evaluations should develop retrospective estimates of energy savings attributable to a program in a manner that is defensible in proceedings that are conducted to ensure that energy efficiency funds are properly and effectively spent. In addition, evaluation should go beyond documenting savings to actually improving programs and providing a basis for future savings estimates. 
REQ.19.1.5
The evaluation process should be integral to what is typically a cyclic planning-implementation-evaluation process. Therefore evaluation planning should be part of the program planning process so that the evaluation effort can support program implementation, including the alignment of implementation and evaluation budgets and schedules, and can provide evaluation results in a timely manner to support existing and future programs.
REQ.19.1.6
Evaluation budgets and resources should be adequate to support, over the entire evaluation time period, the evaluation goals and the level of quality (certainty) expected in the evaluation results.
REQ.19.1.7
Evaluations should use the planning and implementation structure described in this MBP, as well as the definitions provided for evaluation terms.
REQ.19.1.8
Energy and demand savings calculations should follow one or more of the approaches defined in the:
1. National Action Plan for Energy Efficiency (2007)
 

2. IPMVP

REQ.19.1.9
Evaluations should be complete, transparent, relevant, consistent, and balanced in risk management between certainty of results and costs to achieve the results. Evaluators should also follow the guiding principles defined by the American Evaluation Association.

REQ.19.1.10
With the above characteristics in mind, individual implementers, evaluators and oversight agencies can define their own policy-specific program evaluation requirements. These requirements are determined by the program objectives, regulatory mandates (if any), expectations for quality of the evaluation results, intended uses of the evaluation results, and other factors that can vary across jurisdictions and programs. To define policy-specific program evaluation requirements the following issues should be addressed:

1. What are the evaluation objectives, metrics?

2. What cost effectiveness test will be used?

3. What are the evaluation principles that drive the effort?

4. What are the baselines against which savings are determined?

5. Performance determined on basis of net or gross savings? What is included in net savings?

6. What is reporting “boundary”, are T&D considerations included, how ‘granular’ will be the results?

7. How are savings applied – looking back/going forward?

8. What impact evaluation approaches will be used and how will they be selected?

9. What are the schedules for implementing EM&V and reporting?

10. What are the data management strategies?

11. What are expectations for savings determination certainty (confidence and precision)?

12. How much money will be spent on evaluation? What is balance between or level of Impact, Market and Process evaluations?

13. Who will conduct the evaluations, how is independent evaluation defined, what are the roles between implementers, evaluators, and regulators?
REQ.19.2
Definitions 
REQ.19.2.A

Business Definitions
RXQ.0.2.x
Applicable Regulatory Authority:
RXQ.0.2.x 
Baseline - Conditions, including energy consumption and related emissions, that would have occurred without implementation of the subject measure or project. Baseline conditions are sometimes referred to as “business-as-usual” conditions and are used to calculate program related efficiency or emissions savings. Baselines can be defined as either project-specific baselines or performance standard baselines (e.g. building codes).
RXQ.0.2.x
Baselines - Program Research Plan shall define specific baselines to be assumed for particular programs’ measures or the methods to be used to determine the baseline for measures included in the program.
RXQ.0.2.x
Baseline Window –

RXQ.0.2.x 
Baseline Period - The period of time selected as representative of the operations of the area of focus before the energy efficiency activity takes place.

RXQ.0.2.x 
Demand - The time rate of energy flow. Demand usually refers to the amount of electric energy used by a customer or piece of equipment at a specific time, expressed in kilowatts (kW - equals kWh/h) but can also refer to natural gas usage at a point in time, usually as Btu/hr, kBtu/hr, therms/day or ccf/day. 

RXQ.0.2.x 
Demand Response (DR) - The reduction of customer energy usage at times of peak usage in order to help system reliability, to reflect market conditions and pricing, or to support infrastructure optimization or deferral of additional infrastructure. Demand response programs may include contractually obligated or voluntary curtailment, direct load control, and pricing strategies.

RXQ.0.2.x
Distribution Company:  A regulated Entity which provides distribution services and may provide energy and/or transmission/transportation services in a given area.

RXQ.0.2.x 
Evaluation - The conduct of any of a wide range of assessment studies and other activities aimed at determining the effects of a program, understanding or documenting program performance, program or program-related markets and market operations, program-induced changes in energy efficiency markets, levels of demand or energy savings, or program cost-effectiveness. Market assessment, monitoring and evaluation (M&E), and measurement and verification (M&V) are aspects of evaluation.

RXQ.0.2.xx
Market Participant:
RXQ.0.2.x 
Program Administrator (PA) - Those entities that oversee public benefit funds in the implementation of energy efficiency programs. This generally includes regulated utilities, other organizations chosen to implement such programs, and state energy offices.

RXQ.0.2.39
Supplier:  Persons engaged in the competitive sale of energy to end-users.

RXQ.0.2.42
Uniform Electronic Transaction:  Standard data arrangements for trading information, making business requests and exchanging other information, encompassing a number of electronic media and utilizing specific transport protocols.

REQ.19.2.B

Technical Definitions
RXQ.0.2.x 
Accuracy - A concept that refers to the relationship between the true value of a variable and an estimate of the value.   The term can also be used in reference to a model, a set of measured data, or to describe a measuring instrument’s capability.  

RXQ.0.2.x 
Achievable Potential - The amount of energy or demand savings within a defined geographical area or population that can be achieved in response to specific energy efficiency program designs, delivery approaches, program funding, and measure incentive levels. Achievable potential studies are sometimes referred to as Market Potential studies. Also see Potential Studies.

RXQ.0.2.x 
Additionality - A criterion that says that avoided emissions should be recognized only for project activities or programs that would not have “happened anyway” in relation to a baseline estimate of project activity and associated emissions reductions. 

RXQ.0.2.x 
Advanced Meter - Also called Smart Meter. An electric meter that is capable of measuring and recording usage data in time differentiated registers, allowing electric consumers, suppliers, and service providers to participate in all types of price-based demand response programs and that provides the additional capabilities to address the electric service (e.g. energy use diagnostics, submetering, detection and documentation of power quality). Also see metering.

RXQ.0.2.x 
Allowances - Allowances represent the amount of an air pollutant that a source is permitted to emit during a specified time in the future under a cap and trade program. Allowances are often confused with credits earned in the context of project-based or offset programs, in which sources trade with other facilities to attain compliance with a conventional air regulatory requirement. Cap and trade program basics are discussed at the following EPA Web site:   http://www.epa.gov/airmarkets/cap-trade/index.html. 

RXQ.0.2.x 
Annualized Energy Savings - The savings associated with an energy saving measure, project, or program calculated based on a full year’s installation and operation.

RXQ.0.2.x 
ANSI (American National Standards Institute) - The American National Standards Institute is the national organization that coordinates development and maintenance of consensus standards and sets rules for fairness in their development for the United States’ federated national standards system. The ANSI federation consists of nine hundred companies, large and small, and some two hundred trade, technical, professional, labor, and consumer organizations. ANSI also represents the United States in developing international standards. 

RXQ.0.2.x 
Avoided Costs - In the context of energy efficiency, these are the costs that are avoided by the implementation of an energy efficiency measure, program, or practice. Such costs are used in benefit cost analyses of energy efficiency measures and programs. Because efficiency activity reduces the need for electric generation, these costs include those associated with the cost of electric generation, transmission, distribution, and reliability. Typically, costs associated with avoided energy and capacity are calculated. Other costs avoided by the efficiency activity can also be included, among them the value of avoided emissions not already embedded in the generation cost, impact of the demand reduction on the overall market price for electricity, avoided fuel or water, etc. For natural gas efficiency programs, avoided costs include components of the production, transportation, storage, and service that are variable to the amount of natural gas delivered to customers. 

RXQ.0.2.x 
Ballast - A device required by electric-discharge light sources such as fluorescent or HID lamps to regulate voltage and current supplied to the lamp during start and throughout operation.
RXQ.0.2.x 
Barrier - Any factor that discourages or limits decisions or actions related to implementation of energy efficiency projects or strategies.

RXQ.0.2.x 
Baseline Data - The baseline conditions of the facilities, market segment, generating equipment, or other area of focus of the subject project or program.

RXQ.0.2.x 
BCF (Billion Cubic Feet) - Gas measurement approximately equal to one trillion Btus.

RXQ.0.2.x 
Benchmarking - A process that compares the energy, emissions, and other resource-related conditions of a facility against industry best practices.

RXQ.0.2.x 
Benefits - Energy - See Avoided Cost and Co-Benefits.

RXQ.0.2.x 
Benefits - Non-Energy - See Non-Energy Benefits.

RXQ.0.2.x 
Benefit-Cost Ratio - The mathematical relationship between the benefits and costs associated with the implementation of energy efficiency measures, programs, practices, or emissions reductions. The benefits and costs are typically expressed in dollars. Also see Benefit Cost Test and Avoided Cost.

RXQ.0.2.x 
Benefit Cost Test - Also called Cost-Effectiveness Test. The methodology used to compare the benefits of an investment with the costs. Five key benefit-cost tests have, with minor updates, been used for over 20 years as the principal approaches for energy efficiency program evaluation. These five cost-effectiveness tests are the participant cost test (PCT), the utility/program administrator cost test (PACT), the ratepayer impact measure test (RIM), the total resource cost test (TRC), and the societal cost test (SCT).

RXQ.0.2.x 
Bias - The extent to which a measurement or a sampling or analytic method systematically underestimates or overestimates a value. Some examples of types of bias include engineering model bias; meter bias; sensor placement bias; inadequate or inappropriate estimate of what would have happened absent a program or measure installation; a sample that is unrepresentative of a population; and selection of other variables in an analysis that are too correlated with the savings variable (or each other) in explaining the dependent variable (such as consumption).

RXQ.0.2.x 
Billing Data - Data obtained from the electric or gas meter that are used to bill the customer for energy used in a particular billing period. In an evaluation context, billing data also refers to the customer billing records over time that are used to conduct analyses of energy use before and after implementation of energy efficiency measures.

RXQ.0.2.x 
Breakage - A factor representing the ratio between the number of rebate or mail-in coupons taken by participants who purchase or install an energy efficiency measure and the number of such coupons actually redeemed for refund.

RXQ.0.2.x 
British Thermal Unit (Btu) - The standard measure of heat energy. It takes one Btu to raise the temperature of one pound of water one degree Fahrenheit from 58.5 to 59.5 degrees Fahrenheit under standard pressure of 30 inches of mercury at or near its point of maximum density. For example, it takes about 1,000 Btus to make a pot of coffee.
RXQ.0.2.x 
Building Commissioning - Building commissioning, often abbreviated as “Cx,” is a systematic quality assurance process associated with new construction that spans the entire design and construction process, helping ensure that a new building’s performance meets owner expectations. Also see Retro-Commissioning.

RXQ.0.2.x 
Building Energy Simulation Model - Computer models based on physical engineering principals and/or standards used to estimate energy usage and/or savings. These models usually incorporate site-specific data on customers and physical systems such as square footage, weather, surface orientations, elevations, space volumes, construction materials, equipment use, lighting, and building occupancy. Building simulation models can usually account for interactive effects between end uses (e.g. lighting and HVAC), part-load efficiencies, and changes in external and internal heat gains/losses. Examples of building simulation models include DOE-2, EnergyPlus, and Carrier HAP.

RXQ.0.2.x 
Calibration - In economic, planning, or engineering modeling, the process of adjusting the components of the model to reflect reality as best as possible, in order to prepare for the model’s use in future applications. The term also applies to the process whereby metering and measurement equipment is periodically adjusted to maintain industry measurement standards.

RXQ.0.2.x 
California Measurement Advisory Council (CALMAC) - An informal committee made up of representatives of the California utilities, state agencies, and other interested parties. CALMAC provides a forum for the development, implementation, presentation, discussion, and review of regional and statewide market assessment and evaluation studies for California energy efficiency programs conducted by member organizations. See www.calmac.org.

RXQ.0.2.x 
California Demand-Side Management Measurement Advisory Council (CADMAC) - CADMAC is the predecessor to CALMAC. It covers market assessment and evaluation on programs conducted under the "Protocols And Procedures For The Verification Of Costs, Benefits, And Shareholder Earnings From Demand-Side Management Programs" (Protocols). Programs evaluated under the Protocols generally were fielded during 1994 through 1997, but evaluations of those programs (and carryover applications) continued to occur through 2007. See www.calmac.org/cadmac.asp.

RXQ.0.2.x 
Capacity - The amount of electric power for which a generating unit, generating station, or other electrical apparatus is rated either by the user or manufacturer. The term is also used for the total volume of natural gas that can flow through a pipeline over a given amount of time, considering such factors as compression and pipeline size. 

RXQ.0.2.x 
Cap & Trade - A market-based policy tool for protecting human health and the environment. A cap and trade program first sets an aggressive cap, or maximum limit, on emissions. Sources covered by the program then receive authorizations to emit in the form of emissions allowances with the total amount of allowances limited by the cap. Each source can design its own compliance strategy to meet the overall reduction requirement including sale or purchase of allowances, installation of pollution controls, implementation of efficiency measures, among other options. Individual control requirements are not specified under a cap and trade program but, each emissions source must surrender allowances equal to its actual emissions in order to comply. Sources must also completely and accurately measure and report all emissions in a timely manner to guarantee that the overall cap is achieved. A well-designed program provides:


strict limits on emissions yielding dramatic pollution reductions; high levels of compliance, transparency, and complete accountability;  regulatory certainty and flexibility for sources;  incentives for early pollution reduction and innovations in control technologies; compatibility with state and local programs; significant, widespread, and guaranteed human health and environmental benefits; and efficient use of government resources.

RXQ.0.2.x 
Capacity Factor - A percentage that indicates how much of a power plant’s capacity is used over a twelve month period. The term is also used for the total volume of natural gas that can flow through a pipeline over a given amount of time, considering such factors as compression and pipeline size.  

RXQ.0.2.x 
Central Air Conditioner (CAC) - An air conditioning system that provides cooling to an entire building through the use of a central cooling system that delivers the cooling to rooms through ducts.
RXQ.0.2.x 
Citygate - A location at which custody of natural gas passes from a gas pipeline company to a local distribution company.

RXQ.0.2.x 
Co-benefits - The impacts of an energy efficiency program other than the direct purpose for which it was designed (i.e. energy and demand savings). Examples include savings in other resources (gas, fossil fuel, and water), emissions reductions, and hazardous waste reduction.  Also see Non-electric benefits and Non-energy benefits.
RXQ.0.2.x 
Coefficient of Variation (CV) - The mean (average) of a sample, divided by its standard error.  
RXQ.0.2.x 
Coincident Demand - The demand of a device, circuit, or building that occurs at the same time as the peak demand of a utility’s system load or at the same time as some other peak of interest, such as building or facility peak demand. The peak of interest should be specified (e.g. “demand coincident with the utility system peak”). 

RXQ.0.2.x 
Coincidence Factor - The ratio, expressed as a numerical value or as a percentage, of the simultaneous maximum demand within a specified period of a group of electrical appliances or consumers within a specified period, to the sum of their individual maximum demands within the same period.

RXQ.0.2.x 
Commissioning - A process for achieving, verifying and documenting the performance of equipment to meet the operational needs of a facility within the capabilities of the design, and to meet the design documentation and the owner’s functional criteria, including preparation of operator personnel.  Also see Building Commissioning.

RXQ.0.2.x 
Comparison group - Also called Control Group.  A selected group of individuals or organizations that have not had the opportunity to receive program benefits and that has been selected because its characteristics match those of another group of individuals or organizations that have had the opportunity to receive program benefits. The characteristics used to match the two groups should be associated with the action or behavior that the evaluation is trying to examine. The comparison group is used to isolate program effects from other factors that affect energy use. 

RXQ.0.2.x 
Computer Simulation of System Performance - The use of computer models to predict the energy use of systems. (e.g. DOE-2 for buildings). These models can be calibrated with actual performance data. 

RXQ.0.2.x 
Confidence - An indication of how close, expressed as a probability, the true value of the quantity in question is within a specified distance to the estimate of the value. Confidence is the likelihood that the evaluation has captured the true value of a variable within a certain estimated range. Also see Precision.

RXQ.0.2.x 
Control Group - See Comparison Group.

RXQ.0.2.x 
Cooling Degree Days - The cumulative number of degrees in a month or year by which the mean temperature is above 18.3°C/65°F.  Also see Degree Days.

RXQ.0.2.x 
Cooling Load - The rate at which heat must be extracted from a space in order to maintain the desired temperature within the space.  Measured in tons, the Cooling Load is the amount of heat removed by an air conditioning system that would melt 1 ton of ice in 24 hours. 1 refrigeration ton = 12,000 Btu/hr.

RXQ.0.2.x 
Correlation - for a set of observations, such as for participants in an energy efficiency program, the extent to which high values for one variable are associated with high values of another variable for the same participant.  For example, facility size and energy consumption usually have a high positive correlation.

RXQ.0.2.x 
Cost-Benefit and Cost-Effectiveness Analysis - Analysis that compares the benefits associated with a program or measure’s outputs or outcomes with the costs (resources expended) to produce them. Cost-benefit analysis is typically conducted to determine the relationship of the program’s benefits and costs, as a ratio, once the decision has been made to implement or design the program; programs with benefit-cost ratios greater than 1.0 provide overall ratepayer benefits. Cost-effectiveness analysis is generally undertaken to compare one program or program approach to other approaches, or options for the use of funds, to determine the relationship among the options. The terms are often interchanged in evaluation discussions. 

RXQ.0.2.x 
Cost-Effectiveness - An indicator of the relative performance or economic attractiveness of any energy efficiency investment or practice. In the energy efficiency field, the present value of the estimated benefits produced by an energy efficiency program is compared to the estimated total costs to determine if the proposed investment or measure is desirable from a variety of perspectives (e.g. whether the estimated benefits exceed the estimated costs from a societal perspective). 

RXQ.0.2.x 
Cost-Effectiveness Test - See Benefit-Cost Test.

RXQ.0.2.x 
Cross-Sectional Data - Observations collected on subjects or events during a single period of time. 

RXQ.0.2.x 
Cubic Feet per Minute (CFM) - This measurement indicates how many cubic feet of air pass by a stationary point in one minute. 

RXQ.0.2.x 
Cubic Foot - The most common unit of measurement of natural gas volume. It equals the amount of gas required to fill a volume of one cubic foot under stated conditions of temperature, pressure and water vapor. One cubic foot of natural gas has an energy content of approximately 1,000 s. One hundred (100) cubic feet equals one therm (100 ft3 = 1 therm). 

RXQ.0.2.x 
Cumulative Energy Savings - The summation of energy savings from multiple projects or programs over a specified period of time, incorporating the multi-year energy savings that each project or program produces.

RXQ.0.2.x 
Custom Program - An energy efficiency program intended to provide efficiency solutions to unique situations not amenable to common or prescriptive solutions. Each custom project is examined for its individual characteristics, savings opportunities, efficiency solutions, and often, customer incentives.

See Retail Customer under Business Definitions
RXQ.0.2.x
Database for Energy-Efficient Resources (DEER) - A California database designed to provide well-documented estimates of energy and peak demand savings values, measure costs, and effective useful life.  See www.deeresources.com.

RXQ.0.2.x 
Deemed Savings - An estimate of energy or demand savings for a single unit of an installed energy efficiency measure that (a) has been developed from data sources and analytical methods that are widely considered acceptable for the measure and purpose and (b) is applicable to the situation being evaluated. Individual parameters or calculation methods can also be deemed.

RXQ.0.2.x 
Defensibility - The ability of evaluation results to stand up to scientific scrutiny.  Defensibility is based on assessments by experts of the evaluation’s validity, reliability, and accuracy.  

RXQ.0.2.x 
Degree Days - For any individual day, degree days indicate how far that day's average temperature departed from 65°F. Heating Degree Days measure heating energy demand. It is a measure to indicate how far the average temperature fell below 65°F. Similarly, Cooling Degree Days, which measure cooling energy demand, indicate how far the temperature averaged above 65°F. In both cases, smaller values represent less fuel demand, but values below 0 are set equal to 0, because energy demand cannot be negative. Furthermore, since energy demand is cumulative, degree day totals for periods exceeding 1 day are simply the sum of each individual day's degree day total. For example, if a location has a mean temperature of 60°F on day 1 and 80°F on day 2, there would be 5 HDD's for day 1 (65 minus 60) and 0 for day 2 (65 minus 80, set to 0). For the day 1 + day 2 period, the HDD total would be 5 + 0 = 5. In contrast, there would be 0 CDD's for day 1 (60 minus 65, reset to 0), 15 CDD's for day 2 (80 minus 65), resulting in a 2-day CDD total of 0 + 15 = 15. 

RXQ.0.2.x 
Delta Watts - The difference in the wattage between existing or baseline equipment and its more efficient replacement or installation at a specific time, expressed in watts or kilowatts.

RXQ.0.2.x 
Demand Savings - The reduction in electric or gas demand from the baseline to the demand associated with the higher efficiency equipment or installation. This term is usually applied to billing demand to calculate cost savings or to peak demand for equipment sizing purposes. 

RXQ.0.2.x 
Demand Side Management (DSM) - Strategies used to manage energy demand including energy efficiency, load management, fuel substitution and load building.
RXQ.0.2.x 
Dependent Variable - Term used in regression analysis or other analyses seeking to explain the relationship among variables to quantify the variable that is being explained by the other (independent) variables.

RXQ.0.2.x 
Direct Emissions - Emissions from sources within an entity’s organizational boundaries that are owned or controlled by the entity, including stationary combustion emissions, mobile combustion emissions, process emissions, and fugitive emissions. Direct emissions are the source of avoided emissions for thermal energy efficiency measures (e.g. avoided emissions from burning natural gas in a water heater).

RXQ.0.2.x 
Diversity - That characteristic of a variety of electric loads whereby individual maximum demands usually occur at different times.
RXQ.0.2.x 
Diversity Factor - 1) The percent of maximum demand savings from energy efficiency measures available at the time of the company’s peak demand; 2) the ratio of the sum of the demands of a group of users to their coincident maximum demand; 3) the percent of time available that a machine, piece of equipment, or facility has its maximum or nominal load or demand.
RXQ.0.2.x 
Economic Potential - The amount of savings opportunity that can be acquired cost-effectively. 
Also see Achievable Potential, Technical Potential, and Potential Studies

RXQ.0.2.x 
Effective useful life (EUL) - An estimate of the median number of years that efficiency measures installed under a program are still in place and operable.

RXQ.0.2.x 
Efficacy, Lighting - The ratio of light from a lamp to the electrical power consumed, including ballast losses, expressed as lumens per watt.

RXQ.0.2.x 
End-Use - General categories of energy efficiency measures, usually including lighting, HVAC, motors, and refrigeration. 

RXQ.0.2.x 
End-Use Metering - The direct measuring of energy consumption or demand by specific end-use equipment, typically as part of load research studies or to measure the impacts of DSM programs.

RXQ.0.2.x 
Energy - The quantity characterizing the ability of a physical system to produce external activity. Energy exists in different forms transformable one into the other; examples are mechanical, electromagnetic, chemical, thermal, and nuclear energy.

RXQ.0.2.x 
Energy Adjustment Factor - Applied to gross gas and electric savings, a factor made up of one or more evaluation impact parameters applied to gross savings in the calculation of net savings.
RXQ.0.2.x 
Energy Audit - A review of a customer's energy usage, often including recommendations to alter the customer's demand or reduce energy usage. An audit typically involves a visit to the customer's facility.

RXQ.0.2.x 
Energy Conservation - Term used to reflect doing with less of a service in order to save energy. The term is often unintentionally used instead of energy efficiency.

RXQ.0.2.x 
Energy Efficiency - The use of less energy to provide the same or an improved level of service to the energy consumer; or the use of less energy to perform the same function. 

RXQ.0.2.x 
Energy Efficiency Measure - An installed piece of equipment or system, or modification of equipment, systems, or operations on end-use customer facilities that reduce the total amount of electrical or gas energy and capacity that would otherwise have been needed to deliver an equivalent or improved level of end-use service.

RXQ.0.2.x 
Energy Efficiency Ratio (EER) - The ratio of cooling capacity of an air conditioning unit in Btus per hour to the total electrical input in watts under specified test conditions.
RXQ.0.2.x 
Energy Management System (EMS) - A control system (often computerized) designed to regulate the energy consumption of a building by controlling the operation of energy consuming systems, such as the heating, ventilation and air conditioning (HVAC), lighting, and water heating systems.

RXQ.0.2.x 
Energy Performance Contract - A contract between two or more parties where payment is based on achieving specified results, which are typically guaranteed reductions in energy consumption and/or operating costs. Payments are often based on the cost savings associated with the anticipated results.

RXQ.0.2.x 
Energy Savings - Reduction in electricity use (kWh) or in fossil fuel use in thermal unit(s).

RXQ.0.2.x 
Energy Star® - A joint program of the U.S. Environmental Protection Agency and the U.S. Department of Energy designed to reduce energy use and the impact on the environment. The Energy Star label is awarded to products that meet applicable energy efficiency guidelines and to homes and commercial buildings that meet specified energy efficiency standards. The program provides a range of energy management tools, primarily computer-based, for businesses.

RXQ.0.2.x 
Engineering Methods - The use of standard formulas or models based on those formulas, typically accepted by ASHRAE, as the basis for calculating energy use.

RXQ.0.2.x 
Energy Services Company (ESCO) - A firm that provides a range of energy efficiency and financing services and guarantees that specified results will be achieved under an energy performance contract.
RXQ.0.2.x 
Engineering Model - Engineering equations used to calculate energy usage and savings. These models are usually based on a quantitative description of physical processes that transform delivered energy into useful work such as heat, lighting, or motor drive. In practice, these models may be reduced to simple equations in spreadsheets that calculate energy usage or savings as a function of measurable attributes of customers, facilities, or equipment (e.g. lighting use = watts × hours of use).

RXQ.0.2.x 
Equipment Life - The number of years that a measure is installed and operates until failure. 
RXQ.0.2.x 
Ex Ante Savings Estimate - Forecasted savings used for program and portfolio planning purposes.

RXQ.0.2.x 
Ex Post Savings Estimate - Savings estimate reported by an evaluator after the energy impact evaluation has been completed.

RXQ.0.2.x 
Footcandle - A unit of illuminance on a surface that is one foot from a uniform point source of light of one candle and is equal to one lumen per square foot.

RXQ.0.2.x 
Free Driver - A program non-participant who has adopted a particular efficiency measure or practice as a result of the evaluated program. Also see Spillover.

RXQ.0.2.x 
Free Rider - A program participant who would have implemented the program measure or practice in the absence of the program. Free riders can be 1) total, in which the participant’s activity would have completely replicated the program measure; 2) partial, in which the participant’s activity would have partially replicated the program measure; or 3) deferred, in which the participant’s activity would have completely replicated the program measure, but at a future time than the program’s timeframe. 

RXQ.0.2.x 
Free Ridership Rate - The percent of savings attributable to free riders.

RXQ.0.2.x 
Gross savings - The change in energy consumption and/or demand that results directly from program-related actions taken by participants in an efficiency program, regardless of why they participated.

RXQ.0.2.x 
Gross kW - Expected demand reduction based on a comparison of standard or replaced equipment, and equipment installed through an energy efficiency program.

RXQ.0.2.x 
Gross kWh - Expected kWh reduction based on a comparison of standard or replaced equipment, and equipment installed through an energy efficiency program.

RXQ.0.2.x 
Heating Degree Days - The cumulative number of degrees in a month or year by which the mean temperature falls below 18.3°C/65°F. Also see Degree Days.

RXQ.0.2.x 
Heating Seasonal Performance Factor (HSPF) - A measure of heat pump’s energy efficiency over one heating season. It represents the total heating output of a heat pump (including supplementary electric heat) during the normal heating season (in Btus) compared to the total electricity consumed (in watt-hours) during the same period. The higher the rating, the more efficient the heat pump. 

RXQ.0.2.x 
Heat Pump - A heating and cooling unit that draws heat from an outdoor source and transports it to an indoor space for heating purposes; or inversely, for cooling purposes. There are various types of heat pumps defined by the content or location of the heat transfer material - air source, water source, and ground source.

RXQ.0.2.x 
High Electric Demand Days (HEDD) - Days of high electricity demand, which can dramatically increase ozone-forming air pollution from electric generation and often result in nitrogen oxide (NOx) emissions that can be greater than two times their average levels. Days of high electrical use often coincide with days with high ozone levels.

RXQ.0.2.x 
Home Energy Rating System (HERS) - Associated with Energy Star, HERS is an indexing system used in residential new construction to rate the pre- and post- construction of new homes to highlight and indicate the degree of energy efficiency embedded in the construction. The HERS Index is a scoring system established by the Residential Energy Services Network (RESNET) in which a home built to the specifications of the HERS Reference Home (based on the 2006 International Energy Conservation Code) scores a HERS Index of 100, while a net zero energy home scores a HERS Index of 0. The lower a home’s HERS Index, the more energy efficient it is in comparison to the HERS Reference Home. Each 1-point decrease in the HERS Index corresponds to a 1% reduction in energy consumption compared to the HERS Reference Home.

RXQ.0.2.x 
Horsepower (hp) - A unit for measuring the rate of doing work. One horsepower

equals about three-fourths of a kilowatt (745.7 watts).

RXQ.0.2.x 
Impact Evaluation - An evaluation of the program-specific directly induced quantitative changes (e.g. kWh, kW, and therms) attributable to an energy efficiency program.

RXQ.0.2.x 
Incremental Cost - The difference between the cost of existing or baseline equipment or service and the cost of alternative energy efficient equipment or service.

RXQ.0.2.x 
Incremental Energy Savings - The difference between the amount of energy savings acquired in a project or a program in one period and the amount of energy savings acquired by that project or program in a prior period.

RXQ.0.2.x 
Independent variables - The explanatory factors in a regression model that are assumed to affect the variable under study (e.g. energy use).

RXQ.0.2.x 
Indirect Emissions - Emissions that are a consequence of activities that take place within the organizational boundaries of an entity, but that occur at sources owned or controlled by another entity. For example, emissions of electricity used by a manufacturing entity that occur at a power plant represent the manufacturer’s indirect emissions. Indirect emissions are the source of avoided emissions for electric energy efficiency measures.

RXQ.0.2.x 
Inspections - Site visits to facilities treated under an efficiency program that document the existence, characteristics, and operation of baseline or reporting period equipment and systems as well as factors that affect energy use.

RXQ.0.2.x 
Interactive Effects - The influence in energy use between one technology application and the energy required to operate another application. An example is the reduced heat in a facility as a result of replacing incandescent lights with CFLs, and the resulting need to increase space heating from another source, usually oil or gas fired.

RXQ.0.2.x 
Kilowatt (kW) - A measure of the rate of power used during a preset time period (e.g. minutes, hours, days or months) equal to 1,000 watts. In the abbreviation, the W is capitalized because the unit was named to honor one of Scotland’s great inventors, James Watt, who coined the term “horsepower”. 

RXQ.0.2.x 
Kilowatt-Hour (kWh) - A common unit of electric energy; one kilowatt-hour is numerically equal to 1,000 watts used for one hour.

RXQ.0.2.x 
Latent Cooling Load - The load created by moisture in the air, including from outside air infiltration and that from indoor sources such as occupants, plants, cooking, and showering. 

RXQ.0.2.x 
Leakage - In the context of a cap-and-trade program (e.g. RGGI), the concept that there could be a shift of electricity generation from sources subject to the cap-and-trade program to higher emitting sources not subject to the program that results in a net increase in carbon dioxide (CO2) emissions. More broadly, in the context of an inventory of emissions sources, the situation that occurs as a result of an emissions reduction by one source, the emission is accounted for in the inventory, which leads to an increase in emissions from another source, but no equivalent accounting in the inventory for the increasing source.

RXQ.0.2.x 
Lifetime kW - The expected demand savings over the lifetime of an installed measure, calculated by multiplying the annual peak kW reduction associated with a measure by the expected lifetime of that measure. It is expressed in units of kW-years.

RXQ.0.2.x 
Lifetime MWh - The expected electrical energy savings over the lifetime of an installed measure, calculated by multiplying the annual MWh reduction associated with a measure by the expected lifetime of that measure.
RXQ.0.2.x 
Lifetime Therms - The expected gas energy savings over the lifetime of an installed measure, calculated by multiplying the annual reduction in therms associated with a measure by the expected lifetime of that measure.
RXQ.0.2.x 
Light Power Density (LPD) - Sometimes referred to as power density. A measurement of the ratio of light output in an area and the electric power used to produce that light. LPD is determined by dividing the total light output by the total wattage consumed and is measured in lumens per watt. 
RXQ.0.2.x 
Load Factor - A percentage indicating the difference between the amount of electricity or natural gas a consumer used during a given time span and the amount that would have been used if the usage had stayed at the consumer’s highest demand level during the whole time. The term also is used to mean the percentage of capacity of an energy facility, such as a power plant or gas pipeline that is utilized in a given period of time.

RXQ.0.2.x 
Load Impact Regression Model (LIRM) - A statistical model that produces estimates of the load impacts of energy conservation programs. Depending on the particular approach and the statistical issues encountered, it may involve more than one regression model and technique: (1) the load impact estimation model typically is a linear or non-linear regression model that uses billing data to estimate gross and/or net load impacts. Data from program non-participants, in addition to participant data, can be used to derive net impacts directly or to affect other statistical control. (2) The participant/decision model typically is a discrete choice model used in conjunction with the load impact estimation model to isolate free ridership effects, generate self-selection correction terms, and/or net-to-gross ratios as needed. When this model is used to estimate a net-to-gross ratio, the resulting estimate is multiplied by an estimate of gross load impact to yield an estimate of net load impact.

RXQ.0.2.x 
Load Management - Steps taken to reduce power demand at peak load times or to shift some of it to off-peak times. Load management may coincide with peak hours, peak days or peak seasons. Load management may be pursued by persuading consumers to modify behavior or by using equipment that regulates some electric consumption. This may lead to complete elimination of electric use during the period of interest (load shedding) and/or to an increase in electric demand in the off-peak hours as a result of shifting electric usage to that period (load shifting).

RXQ.0.2.x 
Load Shapes - Representations such as graphs, tables, and databases that show the time-of-use pattern of customer or equipment energy use. These are typically shown over a 24 hour or whole year (8760 hours) period.

RXQ.0.2.x 
Logic Model - The graphical representation of a program theory showing the connection among activities, their outputs, and subsequent short-term, intermediate, and long-term outcomes. Often the logic model is displayed with these elements in boxes and the causal flow is shown by arrows from one to the others in the program logic. It can also be displayed as a table with the linear relationship presented by the rows in the table.

RXQ.0.2.x 
Lost Opportunity Program - A program that captures energy efficiency opportunities at the time of a naturally-occurring market event, such as when a customer constructs, expands, renovates, or remodels a home or a building or makes an initial purchase of equipment, or replaces failed equipment.

RXQ.0.2.x 
Lumen - A measure of the amount of light available from a light source equivalent to the light emitted by one candle.

RXQ.0.2.x 
Lumens/Watt - A measure of the efficacy of a light fixture; the number of lumens output per watt of power consumed.

RXQ.0.2.x 
Luminaire - A complete lighting unit consisting of a lamp or lamps together with the parts designed to distribute the light, to position and protect the lamps and to connect the lamps to the power supply.

RXQ.0.2.x 
Market Assessment - An analysis that provides an assessment of how and how well a specific market or market segment is functioning with respect to the definition of well-functioning markets or with respect to other specific policy objectives. Generally includes a characterization or description of the specific market or market segments, including a description of the types and number of buyers and sellers in the market, the key actors that influence the market, the type and number of transactions that occur on an annual basis, and the extent to which market participants consider energy efficiency as an important part of these transactions. This analysis may also include an assessment of whether a market has been sufficiently transformed to justify a reduction or elimination of specific program interventions. Market assessment can be blended with strategic planning analysis to produce recommended program designs or budgets. One particular kind of market assessment effort is a baseline study, or the characterization of a market before the commencement of a specific intervention in the market, for the purpose of guiding the intervention and/or assessing its effectiveness later.

RXQ.0.2.x 
Market effect evaluation - An evaluation of the change in the structure or functioning of a market, or the behavior of participants in a market, that results from one or more program efforts. Typically the resultant market or behavior change leads to an increase in the adoption of energy-efficient products, services, or practices.
RXQ.0.2.x 
Market penetration rate - A measure of the diffusion of a technology, product, or practice in a defined market, as represented by the percentage of annual sales for a product or practice, or as a percentage of the existing installed stock for a product or category of products, or as the percentage of existing installed stock that uses a practice.

RXQ.0.2.x 
Market Saturation - A percentage indicating the proportion of a specified end-user market that contains a particular product. An example would be the percentage of all households in a given geographical area that have a certain appliance. Studies conducted to obtain this information within the residential sector are referred to as residential appliance saturation studies (RASS).

RXQ.0.2.x 
Market Theory - A theoretical description of how a market operates relative to a specific program or set of programs designed to influence that market. Market theories typically include the identification of key market actors, information flows, and product flows through the market, relative to a program designed to change the way the market operates. Market theories are typically grounded upon the information provided from a market assessment but can also be based on other information. Market theories often describe how a program intervention can take advantage of the structure and function of a market to transform the market. Market theories can also describe the key barriers and benefits associated with a market and describe how a program can exploit the benefits and overcome the barriers.

RXQ.0.2.x 
Market Transformation Program - An energy program strategy that leads to a reduction in market barriers resulting from a market intervention, as evidenced by market effects that last after the intervention has been withdrawn, reduced, or changed.

RXQ.0.2.x 
Mcf - The quantity of natural gas occupying a volume of one thousand cubic feet at a temperature of sixty degrees Fahrenheit and at a pressure of fourteen and seventy-three hundredths pounds per square inch absolute. One Mcf has an energy value of one million Btus. 
RXQ.0.2.x 
Measure life - The life of an energy consuming measure, including its equipment life and measure persistence (not savings persistence). 

RXQ.0.2.x 
Measurement and Verification (M&V) - A subset of program impact evaluation that is associated with the documentation of energy savings at individual sites or projects using one or more methods that can involve measurements, engineering calculations, statistical analyses, and/or computer simulation modeling.
RXQ.0.2.x 
Measurement Error - In the evaluation context, a reflection of the extent to which the observations conducted in the study deviate from the true value of the variable being observed. The error can be random (equal around the mean) or systematic (indicating bias).

RXQ.0.2.x 
Measure persistence - The duration of an energy consuming measure, taking into account business turnover, early retirement of installed equipment, and other reasons measures might be removed or discontinued.

RXQ.0.2.x 
Measure Retention Study - An assessment of (a) the length of time the measure(s) installed during the program year are maintained in operating condition; and (b) the extent to which there has been a significant reduction in the effectiveness of the measure(s).

RXQ.0.2.x 
Megawatt (MW) - A unit for measuring electricity equal to 1,000 kilowatts or one million watts. Utility companies, power generating plants and very large users of electricity are the primary users of the term.

RXQ.0.2.x 
Megawatt-Hour (MWh) - A unit of electric energy; a Megawatt-hour is numerically equal to 1,000,000 watts used for one hour.

RXQ.0.2.x 
Metered Data - Data collected over time through a meter for a specific end use, energy-using system (e.g. lighting and HVAC), or location (e.g. floors of a building or a whole premise). Metered data may be collected over a variety of time intervals. Usually refers to electricity or gas data.

RXQ.0.2.x 
Metering - The collection of energy consumption data over time through the use of meters. These meters may collect information about an end-use, a circuit, a piece of equipment, or a whole building (or facility). Short-term metering generally refers to data collection for no more than a few weeks. End-use metering refers specifically to separate data collection for one or more end-uses in a facility, such as lighting, air conditioning or refrigeration. Spot metering is an instantaneous measurement (rather than over time) to determine equipment size or power draw.

RXQ.0.2.x 
MMBtu - A thermal unit of energy equal to 1,000,000 Btus, the equivalent of 1,000 cubic feet of gas having a heating content of 1,000 Btus per cubic foot.

RXQ.0.2.x 
Monitoring - The collection of relevant measurement data over time at a facility, including but not limited to energy consumption or emissions data (e.g. energy and water consumption, temperature, humidity, volume of emissions, hours of operation, etc.),  for the purpose of savings analysis or to evaluate equipment or system performance.
RXQ.0.2.x 
Naturally Occurring Efficiency - The effects of energy-related decisions that would have been made in the absence of the program administrator programs by both program participants and non-participants.

RXQ.0.2.x 
Net savings - The total change in load that is attributable to an energy efficiency program. This change in load may include, implicitly or explicitly, the effects of free drivers, free riders, energy efficiency standards, changes in the level of energy service, and other causes of changes in energy consumption or demand.

RXQ.0.2.x 
Net-to-Gross Ratio (NTGR) - A factor representing net program savings divided by gross program savings that is applied to gross program impacts to convert them into net program load impacts. The factor itself may be made up of a variety of factors that create differences between gross and net savings, commonly including free riders and spillover. Other adjustments may include a correction factor to account for errors within the project tracking data, breakage, and other factors that may be estimated which relate the gross savings to the net effect of the program. Can be applied separately to either energy or demand savings.

RXQ.0.2.x 
Non-Energy Effects or Non-Energy Benefits (NEB) - Also referred to as Non-Energy Impacts (NEI). The identifiable and sometimes quantifiable non-energy results associated with program implementation or participation. Some examples of NEBs include: reduced emissions and environmental benefits, productivity improvements, jobs created, reduced program administrator debt and disconnects, and higher comfort and convenience level of participant. The effects of an energy efficiency or resource acquisition program that are other than energy saved. The value is most often positive, but may also be negative (e.g. the cost of additional heating required to replace the residual heat no longer available from incandescent lamps that have been replaced by CFLs).

RXQ.0.2.x 
Non-Participant - Any consumer who was eligible but did not participate in the subject efficiency program in a given program year.

RXQ.0.2.x 
Normalized Annual Consumption (NAC) Analysis - A regression-based method that analyzes monthly energy consumption data and adjusts the consumption data to eliminate annual or other periodic fluctuations in an influencing factor (such as weather on heating and cooling needs) based on a historical normal or average pattern of the influencing factor. 

RXQ.0.2.x 
Off-Peak Energy kWh Savings - The kWh reduction that occurs during a specified period of off‑peak hours for energy savings. (e.g. Monday-Friday, 9 p.m. to 8 a.m. and all day on weekends and holidays).

RXQ.0.2.x 
Offset - Program mechanism that allows an entity to neutralize the amount of its greenhouse gas contribution by orchestrating or funding projects offsite that should cause an equal reduction of emissions.

RXQ.0.2.x 
On-Peak Energy kWh Savings - The kWh reduction that occurs during a specified period of on‑peak hours for energy savings. (e.g. Monday-Friday, 8 a.m. to 9 p.m. and except holidays).

RXQ.0.2.x 
Other Demand Resources (ODR) - Term used by ISO-New England in its Market Rules to mean installations undertaken as part of merchant, utility, or state sponsored program, and may include energy efficiency, load management, and distributed generation projects that are installed after June 16, 2006, and that result in additional and verifiable reductions in end-use customer demand on the electricity network in the New England Control Area during ODR Performance Hours (which may include Critical Peak Hours), as described in Section III.8.3.6.2 of Market Rule 1.

RXQ.0.2.x 
Participant Cost Test (PCT) - A cost-effectiveness test that measures the economic impact to the participating customer of adopting an energy efficiency measure.

RXQ.0.2.x 
Peak Demand - The maximum level of metered demand during a specified period, such as a billing month or a peak demand period.

RXQ.0.2.x 
Peak Load - The highest electrical demand within a particular period of time. Daily electric peaks on weekdays typically occur in late afternoon and early evening. Annual peaks typically occur on hot summer days.

RXQ.0.2.x 
Performance Contracts - See Energy Performance Contracts. 

RXQ.0.2.x 
Pilot Program - A program that is generally limited in scope or targeted to a select group of customers and is intended to test the program concept and implementation design. Pilot programs often are evaluated to determine if they can be expanded to a full scale program and deliver savings cost-effectively, and what program adjustments may be necessary in order to do so.

RXQ.0.2.x 
Portfolio - (a) A collection of similar programs addressing the same market (e.g. a portfolio of residential programs), technology (e.g. motor efficiency programs), or mechanisms (e.g. loan programs). (b) The set of all programs conducted by one or more organizations, such as a program administrator (and which could include programs that cover multiple markets, technologies, etc.).

RXQ.0.2.x 
Potential Studies - Studies conducted to assess market baselines and future savings that may be expected for different technologies and customer markets over a specified time horizon. Potential is typically defined in terms of 1) technical potential - savings estimate based solely on currently and anticipated available technology; 2) achievable potential - savings estimate based on market forces, codes and standards, equipment efficiency, and energy efficiency programs; and 3) economic potential - estimate of savings limited by only those found to be cost-effective.

RXQ.0.2.x 
Practice Retention Study - An assessment of the length of time a customer continues the energy efficiency or conservation behavioral changes after adoption of these changes.

RXQ.0.2.x 
Precision - The indication of the closeness of agreement among repeated measurements of the same physical quantity. It is also used to represent the degree to which an estimated result in social science (e.g. energy savings) would be replicated with repeated studies.
RXQ.0.2.x 
Prescriptive Program - An energy efficiency program focused on measures that are one-for-one replacements of the existing equipment and for which fixed customer incentives can be developed based on the anticipated similar savings that will accrue from their installation.

RXQ.0.2.x 
Primary Effects - Effects that the project or program are intended to achieve. For efficiency programs, this is predominantly a reduction in energy use per unit of output.

RXQ.0.2.x 
Process Evaluation - A systematic assessment of an energy efficiency program for the purposes of documenting program operations at the time of the examination and identifying and recommending improvements to increase the program’s efficiency or effectiveness for acquiring energy resources, while maintaining high levels of participant satisfaction.

RXQ.0.2.x 
Program Administrator Cost Test (PACT) - See Utility/Program Administrator Cost Test
RXQ.0.2.x 
Program Incentive - An incentive, generally monetary, that is offered to a customer through an energy efficiency program to encourage the customer to participate in the program. The incentive is intended to overcome one or more barriers that keep the customer from taking the energy efficiency activity on his own.
RXQ.0.2.x 
Program Manager - The individual who manages an energy efficiency program as it is implemented in the field.

RXQ.0.2.x 
Program Participant - A consumer that received a service offered through an efficiency program in a given program year. The term “service” can be one or more of a wide variety of services, including financial rebates, technical assistance, product installations, training, energy efficiency information or other services, items, or conditions.

RXQ.0.2.x 
Program Theory - A presentation of the goals of a program, incorporated with a detailed presentation of the activities that the program will use to accomplish those goals and the identification of the causal relationships between the activities and the program’s effects. 

RXQ.0.2.x 
Project - An activity or course of action involving one or multiple energy efficiency measures, at a single facility or site. 

RXQ.0.2.x 
Proxy Variable - In program evaluation or project modeling, a proxy variable is used to estimate energy savings, and is intended to represent a variable that is more directly related to the energy savings activity but that cannot itself be directly measured. 

RXQ.0.2.x 
Qualitative Data - Information expressed in the form of words.

RXQ.0.2.x 
Quantitative Data - Information expressed in the form of numbers. 

RXQ.0.2.x 
R-Value - A measure of thermal resistance of a material, equal to the reciprocal of the U-Value. The R-Value is expressed in terms of degrees Fahrenheit multiplied by hours, multiplied by square feet per Btu.

RXQ.0.2.x 
Ratepayer Impact Measure Test (RIM) - A cost-effectiveness test that measures the impact on utility operating margin and whether rates would have to increase to maintain the current levels of margin if a customer installed energy efficient measures. The Ratepayer Impact Measure (RIM) test measures what happens to customer bills or rates due to changes in utility revenues and operating costs caused by the program.
RXQ.0.2.x 
Realization Rate - The term is used in several contexts in the development of reported program savings. The primary applications include the ratio of project tracking system savings data (e.g. initial estimates of project savings) to savings 1) adjusted for data errors, 2) that incorporate evaluated or verified results of the tracked savings, and 3) that account for free ridership and/or spillover.  

RXQ.0.2.x 
Rebate Program - An energy efficiency program in which the program administrator offers a financial incentive for the installation of energy-efficient equipment.
RXQ.0.2.x 
Rebound Effect - Also called Snap Back.   A change in energy-using behavior that yields an increased level of service that is accompanied by an increase in energy use and occurs as a result of taking an energy efficiency action. The result of this effect is that the savings associated with the direct energy efficiency action is reduced by the resulting behavioral change. 

RXQ.0.2.x 
Re-commissioning (ReCx) - The process of commissioning a building several years after it has been commissioned to help keep it operating optimally.

RXQ.0.2.x 
Regression Analysis - Analysis of the relationship between a dependent variable (response variable) to specified independent variables (explanatory variables). The mathematical model of their relationship is the regression equation.

RXQ.0.2.x 
Regression Model - A mathematical model based on statistical analysis where the dependent variable is quantified based on its relationship to the independent variables which are said to determine its value. In so doing, the relationship between the variables is estimated statistically from the data used.

RXQ.0.2.x 
Reliability - The quality of a measurement process that would produce similar results on: (1) repeated observations of the same condition or event; or (2) multiple observations of the same condition or event by different observers.
RXQ.0.2.x 
Renewable Energy - Energy derived from resources that are naturally replenishing but flow-limited. They are virtually inexhaustible in duration but limited in the amount of energy that is available per unit of time. Renewable energy resources include: biomass, hydro, geothermal, solar, wind, ocean thermal, wave action, and tidal action.

RXQ.0.2.x 
Reporting Period - The time following implementation of an energy efficiency activity during which results are to be determined.

RXQ.0.2.x 
Representative Sample - A sample that has approximately the same distribution of characteristics as the population from which it was drawn.
RXQ.0.2.x 
Resource Acquisition Program - A program designed to achieve directly energy and or demand savings. Such a program generally involves encouraging customers to replace existing equipment with more efficient equipment. Also known as a retrofit program.

RXQ.0.2.x 
Retro-commissioning - The application of the commissioning process to existing buildings. Retro-commissioning is a process that seeks to improve how building equipment and systems function together. Depending on the age of the building, retro-commissioning can often resolve problems that occurred during design or construction, or address problems that have developed throughout the building’s life. In all, retro-commissioning improves a building’s operations and maintenance (O&M) procedures to enhance overall building performance. 

RXQ.0.2.x 
Retrofit Program - An energy efficiency program that provides incentives, information and technical support to customers in an effort to encourage the replacement of existing and operating equipment with more efficient equipment that provides the same function. 
RXQ.0.2.x 
Rigor - The level of effort expended to minimize uncertainty due to factors such as sampling error and bias. The higher the level of rigor, the more confident one is that the results of the evaluation are both accurate and precise.

RXQ.0.2.x 
Sample - In program evaluation, a portion of the population selected to represent the whole. Differing evaluation approaches rely on simple or stratified (based on some characteristic of the population) samples.
RXQ.0.2.x 
Sample Design - The approach used to select the sample units. 

RXQ.0.2.x 
Sampling Error - The error in estimating a parameter caused by the fact that in the sample at hand all the disturbances are not zero. 

RXQ.0.2.x 
Savings Persistence Rate - Percentage of first year energy or demand savings expected to persist over the life of the installed energy efficiency equipment; developed by conducting surveys of installed equipment several years after installation to determine presence and operational capability of the equipment. 
RXQ.0.2.x 
Seasonal Energy Efficiency Ratio (SEER) - The total cooling output of a central air conditioning unit in Btus during its normal usage period for cooling divided by the total electrical energy input in watt-hours during the same period, as determined using specified federal test procedures.

RXQ.0.2.x 
Seasonal Performance Factor (SPF) - Ratio of useful energy output of a device to the energy input, averaged over an entire heating season.

RXQ.0.2.x 
Sensible Cooling Load - The interior heat gain due to heat conduction, convection, and radiation from the exterior into the interior, and from occupants and appliances. 

RXQ.0.2.x 
SIC Code (Standard Industrial Classification code) - Four digit numerical codes assigned by the U.S. government to business establishments to identify the primary business of the establishment.

RXQ.0.2.x 
Simple Random Sample - A method for drawing a sample from a population such that all samples of a given size have equal probability of being drawn.

RXQ.0.2.x 
Smart Meter - See Advanced Meter.

RXQ.0.2.x 
Snap Back - See Rebound Effect.
RXQ.0.2.x 
Simulation Model - An assembly of algorithms that calculates energy use based on engineering equations and user-defined parameters.

RXQ.0.2.x 
Societal Cost Test (SCT) - A cost-effectiveness test that measures the net economic benefit to the utility service territory, state, or region, as measured by the total resource cost test, plus indirect benefits such as environmental benefits.

RXQ.0.2.x 
Spillover - Reductions in energy consumption and/or demand caused by the presence of an energy efficiency program, beyond the program-related gross savings of the participants and without financial or technical assistance from the program. There can be participant and/or non-participant spillover. Participant spillover is the additional energy savings that occur when a program participant independently installs energy efficiency measures or applies energy saving practices after having participated in the efficiency program as a result of the program’s influence. Non-participant spillover refers to energy savings that occur when a program non-participant installs energy efficiency measures or applies energy savings practices as a result as a result of a program’s influence.

RXQ.0.2.x 
Spillover rate - Estimate of energy savings attributable to spillover effects expressed as a percent of savings installed by participants through an energy efficiency program.
RXQ.0.2.x 
Split System - An HVAC system in which some components are located inside the structure of the house and some are located outside. 

RXQ.0.2.x 
Standard error - a measure of the variability in a data sample, how far a “typical” data point is from the mean of a sample.  In a large sample, about 2/3 of observations lie within one standard error of the mean, and 95 percent of observations lie within two standard errors.

RXQ.0.2.x 
Statistically Adjusted Engineering (SAE) models - A category of statistical analysis models that incorporates the engineering estimate of savings as a dependent variable. The regression coefficient in these models is the percentage of the engineering estimate of savings observed in changes in energy usage. For example, if the coefficient on the SAE term is 0.8, this means that the customers are on average realizing 80% of the savings from their engineering estimates.

RXQ.0.2.x 
Stipulated values- See Deemed Savings. 

RXQ.0.2.x 
Stratified Random Sampling - The population is divided into X units of subpopulations, called strata, that are non-overlapping and together comprise the entire population. A simple random sample is taken of each strata to create a sample based upon stratified random sampling.

RXQ.0.2.x 
Stratified Ratio Estimation - A sampling method that combines a stratified sample design with a ratio estimator to reduce the coefficient of variation by using the correlation of a known measure for the unit (e.g. expected energy savings) to stratify the population and allocate sample from strata for optimal sampling.

RXQ.0.2.x 
Structured Interview - An interview in which the questions to be asked, their sequence, and the detailed information to be gathered are all predetermined. These are used where maximum consistency across interviews and interviewees is needed.

RXQ.0.2.x 
Sustainability - The ability to meet the needs of the present without compromising the ability of future generations to meet their needs. In the context of energy efficiency, sustainability refers to the likelihood that observed program-induced market changes would continue in the absence of the program.

RXQ.0.2.x 
Takeback effect - See Rebound Effect.

RXQ.0.2.x 
Technical Potential - An estimate of energy savings based on the assumption that all existing equipment or measures will be replaced with the most efficient equipment or measure that is technically feasible over a defined time horizon, without regard to cost or market acceptance.

RXQ.0.2.x 
Therm - One hundred thousand (100,000) British thermal units (1 therm = 100,000 Btus).

RXQ.0.2.x 
Time Series Analysis - An analysis of an ordered sequence of values of a variable at equally spaced time intervals to obtain an understanding of the underlying forces and structure that produced the observed data.
RXQ.0.2.x 
Ton - Unit of measure for determining cooling capacity. One ton equals 12,000 Btus heat removed per hour.

RXQ.0.2.x 
Total Resource Cost Test (TRC) - A cost-effectiveness test that measures the net direct economic impact to the utility service territory, state, or region

RXQ.0.2.x 
U-Value - The quantity of heat transmitted per hour through one square foot of a building section (wall, roof, window, etc.) for each degree Fahrenheit of temperature difference between the air on the warm side and the air on the cold side of the building section.

RXQ.0.2.x 
Uncertainty - The range or interval of doubt surrounding a measured or calculated value within which the true value is expected to fall with some degree of confidence.

RXQ.0.2.x 
Upstream Program - A program that provides information and/or financial assistance to entities in the delivery chain of high-efficiency products at the retail, wholesale, or manufacturing level. Such a program is intended to yield lower retail prices for the products.

RXQ.0.2.x 
Utility/Program Administrator Cost Test - Also called Program Administrator Cost Test (PACT) and also known as the utility cost test.  A cost-effectiveness test that measures the change in the amount the utility must collect from the customers every year to meet an earnings target—e.g. a change in revenue requirement. In a number of states, this test is referred to as the program administrator cost test. In those cases, the definition of the “utility” is expanded to program administrators (utility or third party).

RXQ.0.2.x 
Verification - An independent assessment of the reliability (considering completeness and accuracy) of claimed energy savings or an emissions source inventory.

RXQ.0.2.x 
Watt - A unit of measure of electric power at a point in time, as capacity or demand. One watt of power maintained over time is equal to one joule per second. The watt is named after Scottish inventor James Watt and is capitalized when shortened to W and used with other abbreviations, as in kWh.

RXQ.0.2.x 
Watt-Hour - One watt of power expended for one hour. One thousandth of a kilowatt-hour.

RXQ.0.2.x 
Wet-Bulb Temperature - The temperature at which water, by evaporating into air, can bring the air to saturation at the same temperature. Wet-bulb temperature is measured by a wet-bulb psychrometer.

RXQ.0.2.x 
Whole-Building Calibrated Simulation Approach - A savings measurement approach (defined in IPMVP Option D and ASHREA Guideline 14) that involves the use of an approved computer simulation program to develop a physical model of the building in order to determine energy and demand savings. The simulation program is used to model the energy used by the facility before and after the retrofit. The pre or post-retrofit models are developed by calibration with measured energy use and demand data and weather data.

RXQ.0.2.x 
Whole-Building Metered Approach - A savings measurement approach (defined in the IPMVP Option C and ASHRAE Guideline 14) that determines energy and demand savings through the use of whole-facility energy (end use) data, which may be measured by utility meters or data loggers. This approach may involve the use of monthly utility billing data or data gathered more frequently from a main meter.
REQ.19.3

Model Business Practices
REQ.19.3.1 
Baseline Estimates for Measurement Burnout vs. Early Retirement

REQ.19.3.1.1
For programs that promote the early retirement of functioning appliances or technology, evaluators should use as the Baseline, the estimated energy use of the existing, in place equipment.  This Baseline should be applied for a period not to exceed the remaining useful life of the equipment being replaced.  

REQ.19.3.1.2
Where practical, data about the existing equipment should be collected by program implementers who verify the working condition of the equipment, collect the nameplate data and provide estimates of the energy saved by replacing the old unit.  

REQ.13.3.1.3
In lieu of determining useful life and energy savings on a case‑by‑case basis, the standard useful lives of various types of appliances and equipment may be stipulated.  Stipulated useful life assumptions should be clearly documented and readily available for review by the Applicable Regulatory Authority and other stakeholders.  

REQ.13.3.1.4
Evaluators should NOT assume a standard remaining life for all types (or major groups) of appliances and equipment.    

REQ.13.3.1.5
Evaluators should use, as the Baseline, the estimated energy use of the existing in-place equipment for the remaining useful life of the existing equipment.  During this period, the energy savings would be the difference between the usage of the existing, in‑place equipment, and the usage of the new high‑efficiency equipment.  After the remaining useful life of the existing equipment expires, the energy savings will be the difference in energy savings from new standard equipment and the new high‑efficiency equipment for the remaining useful life of the new high‑efficiency equipment.  [Might be useful to write this out in a formula)
REQ.19.3.2
Energy Efficiency Programs

REQ.19.3.2.1
Varied Energy Efficiency Program Designs – Programs may include (but are not limited to) Retail Customer and Energy Services Company rebates, awareness campaigns, audits, training, technical assistance, direct installation, special financing, and demonstration programs. [Implication – All types programs should be evaluated.  Later will discuss how some are easier and some harder to evaluate]
REQ.19.3.2.3
Varied and Competing Objectives – There are many objectives ascribed to Energy Efficiency programs and Portfolios including, but not limited to, lower Retail Customer cost of energy services, lower ratepayer cost, immediate or long term responses to capacity constraints, reduced carbon dioxide emissions, reduced local emissions, and job creation.  These objectives are sometimes in conflict with one another.  [Implication –How the results of an impact evaluation are used will change depending on the objectives.  But the impact evaluation, in itself, can/should be neutral among these objectives.]
REQ.19.3.2.4
Varied Energy Efficiency Measure Lives – Programs may target short-lived measures such as compact fluorescent lamps and maintenance or long-lived measures such as the installation of building insulation or replacement of chillers. [Impact evaluation cannot by itself be used to make portfolio or program design decisions – need other information.  Also, annual impacts can be misleading - -need to look at life-cycle impacts also]
REQ.19.32..5
Varied Program Incubation Terms – Some types of programs (e.g., a Retail Customer awareness campaign) may be able to ramp up quickly over the course of months.  Others may take years to enlist trade allies and Retail Customer participation (e.g., a residential new construction program). [Impact evaluation cannot by itself be used to make Portfolio or program design decisions – need other information.  Also, annual impacts can be misleading - -need to look at life-cycle impacts also]
REQ.19.3.2.6
Varied Per Unit or Participant Savings – Some programs may draw large savings from each participant (custom industrial and commercial programs).  Some programs draw small per-unit savings (CFL programs). [Implication – Participant and unit counts are useful, but probably misleading intermediate indicators]
REQ.19.3.2.7
Varied Total Savings – Some programs achieve large savings. Some achieve small savings.  This can be a function of market potential, programmatic resources, program design, or program execution. [Implication – Evaluation of total impacts is necessary, but not sufficient]
REQ.19.3.2.8
Varied Clarity of Impacts – The impacts from some programs are easier to see and measure than others.  For example, it is easier to identify actions taken as part of a direct-install program than a consumer awareness campaign. [Implication – there may be little or no correlation between measurability and impacts]
REQ.19.3.3
General Evaluation Plan Requirements  [This section describes elements of an evaluation plan, not recommendations for the content of those elements]
REQ.19.3.3.1
Portfolio and program description should include savings goals, target audience, outreach strategies, incentives, and trade allies.
REQ.19.3.3.2
Program logic should include clear description and understanding of the logic associated with each program.  It should also include discussion of market barriers, external influences and agents (including other programs), and performance indicators.
REQ.19.3.3.3
Forecast savings of individual programs should include forecast participants, measure units and estimated savings.  [Implication:  Best guesses needed to develop sampling plans.  Administrators may be reluctant due to concerns about raising expectations or raising red flags about participation rates]    
REQ.19.3.3.4
Policy context should demonstrate understanding of evaluation policy objectives and stakeholders.   Potentially conflicting Evaluation requirements – e.g., Evaluation requirements for bids into forward capacity markets – should be acknowledged.

REQ.19.3.3.5
Proposed allocation of Evaluation resources among programs should include allocation and rationale.  Trade-offs between cost and certainty should be discussed and general principles that the evaluator will use to ensure maximum value for the client.
REQ.19.3.3.6
Existing Distribution Company tracking systems shopuld  include preliminary assessment of Distribution Company program data quality and transferability.
REQ.19.3.3.7
Baselines should include a detailed description of underlying assumptions used for establishing Baseline and post installation energy use.  

REQ.19.3.3.8
Measure efficiency should include a description of how Energy Efficiency measure eligibility is defined by each program and whether the efficiency of measures is assumed or actual.  

REQ.19.3.3.9
Verification of measure installation and characteristics should include plans for verifying that measures are installed and operating as reported/assumed by Distribution Companies.   

REQ.19.3.3.10
Primary data collection activities frequently include onsite metering of equipment power usage, logging hours of use, phone or in-person surveys of program participants and non-participants, interviews with trade allies and/or Program Administrators.      

REQ.19.3.3.11
Primary data collection frequently involves sampling.  Sampling plans should include target confidence and precision levels, stratification methods, methods and assumptions (e.g., covariance) used to determine the required sample size.  Plans should discuss measures taken to minimize sources of sampling bias, including (a) construct validity; (b) sampling frame versus population; (c) selection bias (for a sample and for a census attempt where not all sites within the census received usable data); (d) non-response bias; (e) error in measuring variables; (f) sample homogeneity relative to project (external validity); (g) outlier data points; and (h) missing data.
REQ.19.3.3.12
Metering plans should include a description of plans for meter/logger installation, retrievals, training, data processing and quality control.

REQ.19.3.3.13
Survey instrument design should include a discussion of existing survey instruments (if any) that will be used and how they will be adapted for the Evaluation.
REQ.19.3.3.14
In many cases, primary data specifically applicable to a jurisdiction will not be available and ex ante values and algorithms will be necessary.  Where using ex ante values and algorithms, should specify technical reference manual and studies to be used and how/whether values and algorithms will be reviewed and tested for applicability to local conditions.   

REQ.19.3.3.15
Modeling should include purpose, type, data availability and reference other similar modeling efforts.
REQ.19.3.3.16
Secondary data sources should include a description of types and sources of secondary data that might be used in the Evaluation.
REQ.19.3.3.17
Potential bias should be discussed throughout the plan.  Plan (Q – Whjat Plan??) should also include a section that discussed the various sources of bias in one place and discussed the implications for the Evaluation of each program, and the Portfolio, as a whole.  Plans to eliminate sources of potential bias should also be discussed. 

REQ.19.3.3.18
Sources of uncertainty should be discussed throughout the plan.  But the plan should also include a section dedicated to the discussion of the various sources of uncertainty and the implications for the evaluation of each program, and the Portfolio, as a whole.  The trade-offs between cost and uncertainty should be discussed and general principles that the evaluator is using/will use to ensure value-maximization for the client (Q – Who ??).
REQ.19.3.3.19
Data Validation Procedures
REQ.19.3.3.20
Updating of Evaluation Results

REQ.19.3.3.21
Evaluation Reporting and Communications
REQ.19.3.3.22
Management Reporting     
REQ.19.3.3.23
Evaluation Schedule
REQ.19.3.4
Identify Program Policy Objectives

REQ.19.3.4.1
Establishing the program objecytives is part of program design and is not within scope of these Model Business Practioces.  However, it is an important step in the process.

REQ.19.3.4.2
The objectives of the Energy Efficiency program should be broadly established.
REQ.19.3.5
Set Evaluation Objectives

REQ.19.3.5.1
Evaluators should consider impacts and co-benefits directly resulting from an Energy Efficiency program

REQ.19.3.5.2
Evaluators may also wish to consider process evaluation (assessing program delivery and means for improving it) and market effects evaluation (influence on market transformation)

REQ.19.3.5.3 
Determine areas for Evaluation, Measurement and Verification.  An entire program could be evaluated or specific elements of interest could be evaluated. Or certain representative portions could be evaluated for extrapolation to a whole 
REQ.19.3.5.4 
Establish metrics for evaluating program success

[[to be developed]]
REQ.19.3.5.5 
Select evaluator(s), if applicable. Identifying appropriate certifications for evaluators may be the first course of action.

REQ.19.3.5.6 
Pilot innovative EM&V Methodologies, if planned and within project scope.  Where new types or approaches of EM&V have been developed for a program, program or M&V administrators may wish to pilot these approaches with a sampling of participants. These may include both methodological and technological innovations
REQ.19.3.5.7 
Identify co-benefits for Measurement & Verification, if within project scope.  Co-benefits, or non-energy benefits, may include any number of categories that have been identified as desirable outcomes that are not directly related to energy use or Demand. Greenhouse gas emission reduction, energy security, air quality, and economic development are all possible co-benefits of Energy Efficiency programs. Some co-benefits may be related to power, for example reliability and power quality. Program stakeholders may identify countless other benefits that could be accounted for in determining program performance. These could be intentional targets built into program design or merely fringe bonuses identified during the EM&V process.

REQ.19.3.5.8 
Identify constraints to achieving objectives.  For example, establishing whether necessary data is available or if there are barriers to effective measurement
.

REQ.19.3.6 
Select Gross Savings Evaluation Approaches

REQ.19.3.6.1 
Draw measurement boundary – The boundary or scope of project or program measurement must be established.  Measurement may be done on discrete equipment installed or on buildings or facilities or on portions of buildings or facilities
REQ.19.3.6.2 
Define methodology and performance metrics – The metrics will be used to Measure and Verify program performance, including data collection approaches.  Approaches may include direct measurement of savings, deemed savings, energy bill analysis, various types of self-reporting, surveys, or economic modeling

REQ.19.3.6.3
IPMVP offers
 four options for measuring savings; selection will be determined by what issues and metrics are of concern and of budget, personnel, and other resources available for M&V.  Multiple options and combined options can be used within the same program, on a project by project basis.  The IPMVP should be consulted for more detail on the options and criteria for option selection.

REQ.19.3.6.3.1
Retrofit isolation (key parameters) - Measures only the effects of the retrofit itself isolated from the rest of the facility based on one or more key identified parameters; relevant parameters that are not measured are estimated (deemed) based on historical data, manufacturers’ specifications, professional judgment, or other credible approaches. Selection of key parameters and bases for estimation, including data sources, of other parameters must be documented and justified

REQ.19.3.6.3.2
Retrofit isolation (all parameters) -  Measures only the effects of the retrofit itself isolated from the rest of the facility, but unlike option A, measures the Baseline and reporting period energy use directly rather than calculating it from estimated parameters.

REQ.19.3.6.3.3
Whole facility – Measures all effects of a retrofit within the facility (or sub-facility), ideally capturing (1) any other changes to building energy use that may be caused by the measure and (2) any unrelated changes to building energy use over the same time period. Requires measuring the energy use of the facility for a Baseline Window (generally 12 months) and during the reporting period.

REQ.19.3.6.3.4
Calibrated simulation of whole facility or sub-facility – Compares simulated and actual energy use to generate a calibrated estimate of savings that can be applied across a facility or sub-facility. This may be useful if Baseline Window data is absent.  This method requires advanced software and skill in calibration simulations.


REQ.19.3.6.4
Means for control of systematic error and uncertainty should be considered, along with determining acceptable levels of confidence and precision. Both systematic (due to methodological flaws or bias) and random error should be addressed.
 Error and uncertainty must be controlled in the modeling and measurement of savings; representative sampling must be managed in such a way as to mitigate uncertainty.

REQ.19.3.6.5 
Establish deemed savings estimates – Deemed savings estimates for common programmatic activities may greatly simplify M&V activities, but may introduce systematic error.  Deemed savings estimates are used to estimate certain parameters when IPMVP Option A is used. Users of deemed savings must document sources of data and assumptions including such parameters as equipment energy use (both new or retrofitted equipment and the default or replaced equipment), usage (hours), degradation of equipment performance over time, and life of equipment, among others. Deemed savings may or may not account for interactions with other energy use at a facility.  Users should consider possible impacts of climate, equipment market penetration, and other regional variations

REQ.19.3.6.6 
Define M&V timeframe – Establish whether M&V activities will continue throughout the program or only establish an initial success rate (for instance, first year) to be used for subsequent deemed savings estimates.  Longer M&V timeframes may provide more accurate energy savings data and may provide data on persistence of savings
.

REQ.19.3.7 
Define Baseline Scenarios – Baselines should establish pre-program energy savings estimates, including metrics for projected change in program area activity that would have occurred in the absence of the program (viz. the counterfactual)

REQ.19.3.7.1 
Establish performance, service quality, existing standards, and weather, if applicable.

REQ.19.3.7.2  
Analyze extant use and demand

REQ.19.3.7.3 
Estimate projected costs and energy savings, particularly if cost-effectiveness is a program criteria or requirement.

REQ.19.3.8
M&V Methodologies

REQ.19.3.8.1
Measurement and Verification methodologies should be appropriate to the measure type and sensitivity requirements of the measurement techniques.  Acceptable methods shall include:
REQ.19.3.8.1.1
International Performance Measurement and Verification Protocol Option A: Partially Measured Retrofit Isolation/Stipulated Measurement. 
REQ.19.3.8.1.2
International Performance Measurement and Verification Protocol Option B: Retrofit Isolation/Metered Equipment.

REQ.19.3.8.1.3
International Performance Measurement and Verification Protocol Option C: Whole facility/Regression.

REQ.19.3.8.1.4
International Performance Measurement and Verification Protocol Option D: Calibrated Simulation.
REQ.19.3.8.2
Alternative acceptable Measurement and Verification Methodologies.
REQ.19.3.9
Statistical Significance and Other Sources of Uncertainty

REQ.19.3.9.1
General Requirements
No description of the General Criteria
REQ.19.3.9.2
Statistical significance of sampled data involves the following considerations:

REQ.19.3.9.2.1
Identify statistical confidence/precision requirements.  These should include key requirements (e.g. capacity market standards) and legacy objectives (e.g. 90/10 for annual energy savings in some states).  The domain for applying statistical significance may vary depending on the requirement, be it the portfolio, program, state, load-zone, etc.

REQ.19.3.9.2.2
Establish unique precision targets and dimensions. Regulatory and market requirements may offer program administrators either a threshold or a range of confidence intervals and precision. In either case, program administrators may make an independent assessment of the precision targets that are necessary for their particular needs relative to the domain of the evauation (i.e. sector, program, end use,), their intended use and audience for the evaluation results, and considerations of expected variability and the financial or system impact of varying degrees of uncertainty. 

REQ.19.3.9.2.3
Pursue the most challenging target.  Statistical objectives are typically multi-pronged, e.g. 80/10 for summer kW, 80/10 for winter kW, and 90/10 for energy kWh.  Designing a single sample to meet all objectives can be difficult and is dependent upon the unique population characteristics and expected variability for each parameter.  In practice, one often can achieve all objectives by pursuing the element with the greatest variability (e.g., large C&I programs can be the winter coincident demand impact).    

REQ.19.3.9.3
Other Sources of Uncertainty and Threats to Validity: Confidence/precision requirements are for statistical sampling alone and do not reflect other important sources of uncertainty such as measurement error, equipment accuracy, and parameter bias.  Statistical precision can be misleading if there is bias or non-statistical error in the underlying data.  Bias can be hard to identify and extremely difficult to quantify, but should not be ignored or dismissed.  Evaluators must remain vigilant for sources of error such as response bias, hand-picked (or excluded) sample projects, and measurement error.  Many manuals on statistical significance, such as the ISO New England and PJM Interconnection M&V manuals, require project sponsors to describe methods for mitigating and controlling bias in Demand estimates.

REQ.19.3.9.3.1
These manuals list many sources of potential bias beyond statistical precision.  According to these manuals, relevant types of potential bias for estimates based upon engineering and direct measurement include but are not limited to:

· accuracy and calibration of the measurement tools;

· measurement error; 

· engineering model bias; 

· modeler bias; 

· deemed parameter bias; 

· meter bias; 

· sensor placement bias; and 

· sample selection bias or non-random selection of equipment and/or circuits to monitor. 

REQ.19.3.9.3.2
For estimates based upon regression or statistical analysis, relevant types of potential bias include but are not limited to:

· model misspecification; 

· statistical validity; 

· error in measuring variables; 

· autocorrelation; 

· heteroscedasticity; 

· collinearity; 

· outlier data points; and 

· missing data. 

REQ.19.3.9.3.3
For estimates based upon survey or interview data, relevant types of potential bias include but are not limited to:

· construct validity; 

· sampling frame versus population; 

· selection bias (for a sample and for a census attempt where not all sites within the census received usable data); 

· non-response bias; 

· error in measuring variables; 

· sample homogeneity relative to project (external validity); 

· outlier data points; and 

· missing data. 

REQ.19.3.10  
Execute Program

REQ.19.3.10.1 
Install monitoring infrastructure, if applicable, at onset of program implementation.

REQ.19.3.10.1.1
Such infrastructure should include both physical and technological infrastructure (e.g. data loggers and other monitoring equipment) as well as the human and knowledge capital to operate and maintain a program monitoring regime. 

REQ.19.3.10.1.2
Depending on the structure and type of program being implemented, monitoring infrastructure may need to be installed before the program begins, or it may simply be more efficient to do so.

REQ.19.3.11  
Calculate Gross Savings

REQ.19.3.11.1
Gross savings are those directly attributable to the program itself, exclusive of co-benefits and ignoring issues of free-ridership, etc.  Including, if applicable:

· Annual average demand savings

· Peak demand reductions

· Coincident peak demand reduction

· Demand response peak demand reduction

REQ.19.3.11.2 
Quantify and analyze co-benefits, if within project scope
REQ.19.3.11.3 
Calculate net savings, if applicable (though out of the scope of this process document, some notes on net savings are included at the end)

REQ.19.3.11.4 
Calculate uncertainty and evaluate error

REQ.19.3.11.4.1
Uncertainty should be reviewed in instrumentation, modeling, sampling, interactive effects, and estimation.

REQ.19.3.11.4.2
Systematic Error: the extent to which results are biased by systemic issues to over- or underreport results. 

REQ.19.3.11.4.3
Random Error: sampling error resulting from the fact that only a portion of total participants may have been included in measurement.

REQ.19.3.12 
Evaluate Program Based on M&V Findings - Compare objectives and actual, including M&V objectives vs. actual
REQ.19.3.13 
Report Evaluation Results

REQ.19.3.14 
Evaluate and Respond to Feedback

REQ.19.3.15 
Identify possible program and operational improvements for future implementation, if applicable - Coordinate and collaborate with administrators to implement program improvements, if applicable
REQ.19.3.16 
Evaluate Savings Persistence, If Within Project Scope

REQ.19.3.16.1
Savings persistence is determined by evaluating energy savings over a period of time after implementation, relative to savings determined initially. This would normally require repeated M&V activities over some periodic interval, e.g. annually. Methodology for persistence could mirror original project M&V, either exactly or based on smaller representative sampling. Savings persistence is measured as a percentage of first year savings. 

REQ.19.3.16.2
Ongoing commissioning-type activities could be undertaken to maintain program savings, adapted to evaluation of savings persistence M&V.

REQ.19.3.17
Net Savings
REQ.19.3.17.1
Though outside the scope of these Model Business Practices, determining net savings and net-to-gross ratios may be desirable or required for program evaluation. This would come into the planning process in step 3 and implemented once gross savings were determined in step 6.

REQ.19.3.17.2
Net savings is the total load or Demand reduction that is attributable to the program.
 In calculating net savings, consideration should be given to program externalities which may increase or reduce the attributable savings. 

REQ.19.3.17.2.1
Freeridership – The percentage of program savings that would have occurred even if the program had not – generally as a result of actors participating in a program when they would have undertaken efficiency or conservation measures anyway.

REQ.19.3.17.2.2
Spillover – Energy savings that occur outside the scope of the program or program participants, but which occurs as a result of the program’s existence; e.g., after participation in a program, a participant may seek out other energy saving opportunities in areas not covered by the program or a non-participant may choose to undertake such activities on their own without being directly connected to the program’s activities.

REQ.19.3.17.2.3
Rebound – Behavioral changes in response to a program which offset the energy saving benefits of the program. E.g. a participant using an efficient product more because they know that it is more efficient. The so-called ‘Jevons paradox’ suggests that efficiency tends to encourage greater usage of a fuel resource.

REQ.19.3.17.2..4
Other externalities such as may have positive or negative impact on additionality. 

REQ.19.3.18
Policy-specific Program Evaluation Requirements
REQ.19.3.18.1
Policy-specific program evaluation requirements shall be defined in four hierarchical documents:
1) EM&V Framework  – A framework is a primary document that lays out EM&V principles, metrics, allowable approaches, net versus gross issues, reporting requirements, schedules, who does what, etc.  This tends to be “fixed” but can be updated at any time. It can also be where the expectations can be set for (a) the format and content of the following documents.  

2) Annual Portfolio EM&V Plan – An annual plan that indicates the major evaluation activities that will be conducted during the year, including budget and allocation between programs/measures/market sectors, as applicable. 

3) EM&V Activity-Specific Detailed Research Plans – Research plans are created for the major EM&V activities planned in a given cycle prior to the time each effort is launched. 

4) Site Specific M&V Plans – Site-specific plans may be required for custom project sites that are analyzed and/or inspected.
REQ.19.3.19
EM&V Framework Document
REQ.19.3.19.1
The overarching planning document is the EM&V Framework. It shall contain the following sections: (Note that we made the stylistic decision to put the “shall contain” language at the top. Alternatively, each section below could be reworded to say “The EM&V Framework  shall contain an Executive Summary”, etc.)
REQ.19.3.19.1.1
Table of Contents

REQ.19.3.19.1.2
Acronyms and Definition of Key Terms

REQ.19.3.19.1.3
Executive Summary

a. Brief introduction to process used to develop document and the actual document

b. Purpose of document – to describe the process by which the evaluator will document the energy savings and other metrics associated with implementer’s demand side management activities and to indicate range of methods to be used as well as the process for continuous improvement and third-party review. 
c. Summarize key requirements

REQ.19.3.19.1.4
Introduction and Background

a. Purpose of this document - summarize appropriate regulations and enabling legislation 

b. Describe the period of time covered by this framework

c. Indicate contents

REQ.19.3.19.1.5
Energy Efficiency Activities covered by the Framework

a. Define the energy efficiency programs/portfolios covered 

REQ.19.3.19.1.6
Evaluation Principles, Objectives and Metrics

a. Evaluation principles that drive the effort - high level items 

b. High level evaluation objectives

c. Key portfolio metrics 

i. Energy numbers (include annual and/or life cycle, and per hour, month, year, etc.)

1. kW (net/gross) (First year/Lifecycle) (recommend both)

2. kWh (net/gross) (First year/Lifecycle) (recommend both)

ii. Costs and other benefit data 

iii. Market transformation metrics

iv. Other

d. Indication if energy and demand savings will be reporting  as net savings or gross savings and if net savings what are the parameters that will be used to correct gross savings to net savings.

REQ.19.3.19.1.7
Evaluation Cycle

a. Describe the evaluation cycle with respect to the EM&V activities and reporting 

b. Hierarchy of planning steps for each cycle

i. EM&V Standard (this document)

ii. Per Cycle Portfolio-level EM&V Plan 

iii. Detailed research plans

iv. Site-Specific M&V Plans

REQ.19.3.19.1.8
Scale and Certainty

a. Expectations for savings determination certainty 

i. 
Best practices

ii. 
Control for systematic error via documentation and best practices, trained experts, etc. 

iii. 
Control for random sampling error by defining a confidence and precision level for any sampling to be done.

REQ.19.3.19.1.9
Transparency, Reporting and Best Practices

a. High level statement about transparency and reporting of analyses subject to customer confidentiality

b. Overall schedule for reporting during each cycle; high level discussion of what will be covered in the EM&V reports and when they will be delivered 

c. Report expected contents

d. How are impact evaluation savings applied – looking back/going forward

e. How best practices will be incorporated into evaluation activities

REQ.19.3.19.1.10
Evaluation Methods and Key Assumptions

a. What impact evaluation approaches will be used and how will they be selected?  

b. Baselines - Baselines - Framework shall define the general definitions of baseline.  Examples include existing conditions, code and standard requirements, and standard practice.  The baseline definitions should include the same or different definitions for new construction, early replacement retrofits, and/or end of life retrofits.. When developing baseline guidance, regulators may consider the following factors and implications: accuracy of savings estimates, evaluation cost, the jurisdiction’s regulatory framework including performance metrics and goals, incentives, and/or penalties that may be applicable to program administrators.

c. Deemed savings and deemed calculated savings “values”

i. How and when will this source of values be updated

d. Performance will be reported on basis of net or gross savings? What is included in net savings (free riders, spillover, etc.). 

e. Whether (and if so, at which point in the reporting process) T&D savings considerations included

f. How ‘granular’ will be the results (determined as needed in research plans)
REQ.19.3.19.1.11
Who Will Conduct The Evaluations

a. How is independent evaluation defined

b. Process for 3rd party consultant selection, as applicable
REQ.19.3.19.1.12
Data Management Strategies

a. Tracking system requirements to be used

b. Design schema and structure of data flow

c. Specification of Standardized Data Sets

d. How this system will be used for QA/QC and reporting

This can include program control processes; that is, when does the installation 

REQ.19.3.19.1.13
What is data submittal process and dispute resolution process

REQ19.3.19.1.14
High level content outlines of required documents and reports

REQ.19.3.20
Annual Portfolio EM&V Plan
REQ.19.3.20.1
There shall be an Annual Portfolio EM&V Plan that outlines the major evaluation activities that will be conducted during the year, including budget and allocation between programs/measures/market sectors, as applicable.  The document shall contain to following sections:
REQ.19.3.20.1.1
Table of Contents

REQ.19.3.20.1.2
Acronyms

REQ.19.3.20.1.3
Executive Summary, containing:

a. Brief introduction to process used to develop document and the actual document
b. Purpose of document – to describe the major evaluation activities that will be conducted during the year, including budget and allocation between programs/measures/market sectors, evaluation schedules, and type, if not identify, of entities that will be evaluators. 

c. Summary of key activities, budget and schedule

REQ.19.3.20.1.4
Introduction and Background, containing:

a. Purpose of this document - summarize appropriate regulations and enabling legislation 

b. Describe the period of time covered by annual plan – plans may be annual, two-year or even potentially three-year

c. Indicate content


REQ.19.3.20.1.5
Energy Efficiency Activities covered by the Framework

a. Define the energy efficiency programs/portfolios covered by the evaluation activities indicated.

REQ.19.3.20.1.6
EM&V Budget -  The Annual Plan shall lay out the overall EM&V Budget and conditions under which changes might be adopted as necessary.

REQ.19.3.20.1.7
Summary of Individual Evaluations – Specific Study Types shall be listed with a brief explanation

a. Baselines – Annual Portfolio EM&V Plan shall define any studies or other activities that will be conducted to define program and measure baselines.
REQ.19.3.20.1.8
Summaries of Other Evaluation Activities

a. Technical Reference Manuals

b. Process evaluations

c. Market Evaluations

REQ.19.3.20.1.9
Process for selecting evaluators

REQ.19.3.20.1.10
Schedule of Evaluations and Related Activities

REQ.19.4

Models
REQ.19.5

Techical Implementation
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