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UNITS AND MEASURES
1 Metric Ton (mt or tonne) = 1000 kg

1 MW (Megawatt) = 1 X 103 kW (kilowatts)

1 MWh (Megawatt hour) = 1 X 103 kWh (kilowatt hours)

1 GWh (Gigawatt hour) = 1 X 106 kWh

1 TWh (Terawatt hour) = 1 X 109 kWh

1 TJ (Terajoule) = 1 X 1012 joules 

1 GJ (Gigajoule) = 1 X 109 joules

1 MJ (Megajoule) = 1 X 106 joules

ACRONYMS and ABBREVIATIONS 


CAI
Crosscutting Activities Implementor


CFL
Compact Fluorescent Lamp


CO2
Carbon Dioxide


DSM
Demand-Side Management


ELI
Efficient Lighting Initiative


GDP
Gross Domestic Product


GEF
Global Environment Facility


GHG
Greenhouse Gas


GLS
General Lighting Service


IFC
International Finance Corporation


kWh
Kilowatt Hours


kW
Kilowatt


LIAs
Local Implementing Agencies


LRMC
Long-Run Marginal Cost


NGO
Non-Governmental Organizations


PELP
Poland Efficient Lighting Project


RIEs
Regional Implementing Entities


UNFCCC
United Nations Framework Convention on Climate Change

A.
Introduction

The goal of ELI’s monitoring and evaluation (M&E) activity is to provide a comprehensive assessment of the initiative’s effectiveness in terms of several indicators: (i) the sustained impact of ELI’s programs in accelerating the growth of the market for energy efficient lighting; (ii) energy savings and the corresponding greenhouse gas mitigation impacts; and (iii) program operational effectiveness.
  The evaluation will assess ELI’s effectiveness in terms of its mandate through Operational Program #5 of the GEF, to remove barriers to market penetration for efficient lighting technology.  ELI’s M&E activity will use impact evaluation, process evaluation, and market assessment techniques.  

The ELI program has been designed to leverage the market for efficient lighting in each of the target countries.  ELI’s primary objective is to maximize market impact flows from ELI’s indirect impacts, NOT to calculate how many efficient lamp sales are directly attributable to the program. 

The following sections present goals for ELI’s M&E program, its components, the proposed management plan, and a timeline for conducting the evaluation. 

B.
Evaluation Goals

The ELI M&E component is guided by the following goals, each of which will be addressed through at least one of the main evaluation components (e.g. the impact, process, or market transformation evaluations). The evaluation will measure both direct and indirect program impacts.  The three primary M&E goals are (suggested component, e.g. impact, process, or market assessment in parentheses):

· Determine Greenhouse Gas Emissions Reductions Attributable to the Program 
Calculate GHG emissions reductions attributable to ELI both directly and indirectly.  Quantify ELI’s direct impacts, and the program’s overall impacts on the lighting market, as well as on energy use and CO2 emissions.   (Impact)

· Measure ELI’s Impact on Lighting Markets 
Collect, process, and analyze data on changes in national lighting markets to determine the program’s long-term impacts.  Where useful, this analysis will include a comparison of ELI participating country markets with similar markets in the region. (Market Transformation)

· Qualitatively Measure Program Performance
Create and maintain one or more databases to track program implementation, including contacts, installations, and expenditures; compare program progress to goals and schedules; identify, on the end-user level, conversion practices and installations; estimate the existence and level of barriers to customer participation; assess the operation and effectiveness of field procedures, contractor arrangements, and program management.  (Process)

To achieve these three goals, the M&E Contractor will be expected to address the following areas, as well: 

· Quantitatively Estimate the Level and Reliability of Demand and Energy Savings Now And Over Time
Collect, process, and analyze data to estimate the level of demand and energy savings attributable to the program and to the individual technological components in each country. Estimate persistence of savings.  Identify trends in occupant behavioral and structural changes that influence electricity usage.  Identify and estimate the factors that are required to adjust gross savings to net savings.   (Impact)
· Identify Data Needed from Regional Implementing Entities (RIEs), Evaluate Quality of Data Received. 

Identify data to be provided by the RIEs during program implementation.  Evaluate and report to the IFC on the quality of the RIE-provided data.  (Market Transformation, Impact)

· Assess Remaining Savings Potential 
Assess lighting technology saturations and existing conditions of participating and non-participating structures, in the targeted market segments, to estimate remaining technical and cost-effective conservation potential.  Assess behavioral aspects of non-participants with regard to attitudes toward energy efficiency to assist in further determination of the remaining potential. (Market Transformation, Impact)

· Assess the Decision-Making Process to Refine Program Delivery Mechanisms and Reach Target Market Segments in a Cost-Effective Manner
Coordinate program evaluation and market research to determine the components of customer decision-making for investing in energy-efficient lighting. As part of both the initial and longer-term program evaluations, identify opportunities and barriers for specific market segments to optimize program delivery systems and develop estimates for program market penetration.  (Process)
· Provide Feedback for Interim Program Assessment
Develop evaluation methods that provide results in a timely fashion to allow insights on program direction and magnitude of savings to be incorporated in program planning.  Recommend how these "short-term" evaluation findings can be incorporated into program adjustments or redesign efforts. (Process)

· Fully Document the History and Practices of Each Program

Thoroughly capture and document the institutional memory of each of the current ELI programs to aid the IFC and GEF in their planning activities for future initiatives.   (Process, Market Transformation)

C.
Evaluation Components

ELI’s Monitoring and Evaluation component will consist of three distinct but integrated evaluations: an Impact Evaluation that will follow the guidelines set forth in the World Bank’s 1994 Greenhouse Gas Abatement Investment Project Monitoring and Evaluation Guidelines; a Process Evaluation; and an assessment of Market Transformation.  Methodological descriptions of each, as well as specific areas to be addressed as part of the ELI evaluation, are included in Appendix A.

The World Bank’s June 1994 Greenhouse Gas Abatement Investment Project Monitoring and Evaluation Guidelines focuses heavily on evaluating the impacts from GHG emissions reductions programs, with considerably less emphasis on evaluating the program process or determining the extent to which changes in the market have taken place.  The ELI M&E activity will emphasize equally both the impact and process evaluations, to ensure that important information about the project implementation process is captured.  Prior to ELI, the GEF has sponsored four energy efficiency programs that have had significant energy-efficient lighting components: Illumex in Mexico, PELP in Poland, the Jamaica Public Service DSM program, and the Electricity Generating Authority of Thailand (EGAT) DSM program.  Lessons learned from those programs have been incorporated into the ELI program design.  Similarly, the ELI program process evaluation will identify the key factors within each country/country program design and implementation that contribute to the program’s success, as well as those factors that may inhibit the program.  

In addition to evaluating ELI’s direct impacts during the program period, the M&E program will assess ELI’s sustained market impacts.  These include evaluation of the market conditions related to manufacturing, distribution, sales, availability, price, and product attributes and characteristics of CFLs available in each ELI country at the conclusion of the project, as well as two years after the official project conclusion.  The results of this evaluation will indicate changes in the marketplace as measured against pre‑project baselines, which will be established as a part of the market assessments undertaken at the outset of the project.  Where possible, the M&E activity will indicate any impacts ELI may have on the global lighting market, as well as spillover impacts into ELI-country neighbors.

The ELI program design ensures that data on program implementation is generated by the program implementers at the country level, and is monitored by the RIEs throughout program implementation.  The Contractor will work closely with the RIEs throughout the program implementation phase, to ensure that the data developed on a local basis will conform to the standardized format the Contractor develops, working with IFC.  The Contractor will be responsible for contracting with local market research firms within each country to conduct the market research associated with the evaluation, as required, to supplement market research undertaken by the RIEs in delivering the program.  For example, in evaluating the effectiveness of ELI’s critical public awareness and educational program, the Contractor will develop a standardized survey that will be used to assess changes in public knowledge of, and attitudes towards, energy efficient lighting in each ELI country.  

Impact Evaluation

ELI’s impact evaluation should express estimated savings on a broad total-program basis, broken out by country and customer type (e.g. residential, commercial, industrial, municipal, etc.).   Both gross and net savings should be presented, with the net savings taking such factors as spillover and persistence into account. While the final evaluation will present savings estimates by country and customer type, the M&E Contractor is expected to show how these estimates have been developed, using a methodology consistent with internationally-accepted norms. 

Market Transformation 

The RIEs are responsible for undertaking an initial assessment of the market for energy-efficient lighting in each ELI-participating country.  These initial market assessments will be used to design the specific ELI activities in each country.  Several of these initial market assessments already have been completed.  The M&E Contractor will define the data to be collected during those market assessments that have not yet been conducted, and will review those already completed to identify any additional data needed.  Table A-2 (in Appendix A) provides an overview of the market transformation assessment indicators to be tracked throughout the project, as well as which entities will be responsible for collecting the necessary information at each of the three critical stages, e.g. the baseline assessment, the program’s conclusion, and the subsequent market transformation assessment. 

D.
Management

IFC will engage an independent M&E contractor (“the Contractor”) to work closely with IFC staff and ELI’s RIEs to develop and implement a comprehensive evaluation plan for ELI. Environmental benefits will be evaluated using the World Bank’s Greenhouse Gas Abatement Investment Project Monitoring and Evaluation Guidelines for GEF Projects  (June 1994), as well as the World Bank’s Monitoring and Evaluation of Market Development in World Bank-GEF Climate Change Projects (1998).   Since ELI is a pioneering market transformation effort, however, the GEF and IFC do not consider the guidelines provided in these documents to be fully adequate for assessing ELI’s market transformation effects within the participating countries.  IFC therefore expects the Contractor to develop an innovative approach for ELI’s M&E component that will meet ELI’s M&E/Market Transformation Assessment objectives, which means going beyond the existing World Bank and GEF documentation

The Contractor should make clear, in the draft evaluation plan, what statistical methods and procedures it will be using to collect and analyze data for program evaluation and market transformation analysis.  Throughout the project, the Contractor will be held responsible for using those methods consistently, and for ensuring that the RIEs and all members of the evaluation team (e.g. all subcontractors) understand and apply those methods consistently. For example, during the PELP evaluation, there were some discrepancies between the data collected from manufacturers on CFL sales and that collected through customer surveys.  The ELI M&E Contractor will be expected to develop a methodology for addressing such discrepancies that may arise, and to apply that methodology consistently across all the M&E and Market Transformation data analysis. 
Roles and Responsibilities

The Contractor will be responsible to IFC and will ensure that the M&E activities undertaken regionally meet ELI’s program guidelines to allow a consistent program-wide evaluative process across all seven countries.

The RIEs are responsible for most of the data collection associated with program implementation, as set forth in the indicator charts included in Appendix A.  The M&E Contractor will work with the RIEs to ensure that the data is collected and delivered in the form needed for the evaluation activities.  The IFC expects that local market research firms will be engaged in each of the seven ELI countries to conduct additional surveys as needed, install and monitor the light loggers, etc.  Local analysis firms may also be engaged.  The IFC expects the M&E Contractor to make significant use of local firms in each country not only for direct data collection, but also to provide information about local considerations that may have an impact on the program’s implementation (e.g. changes in electricity tariffs, etc.).

A member of the IFC project team will manage the Contractor.  The Contractor will work with local partners in all seven ELI countries, as well as in the comparison countries.  While IFC may identify potential local partners in the participating countries, it will be the Contractor’s responsibility to enter into contracts with these entities to perform market research locally and to collect data that may be specific to the evaluation, e.g. distinct from the data collected by the RIEs.  This structure marks a departure from that used for the PELP evaluation, where the local analytical and market research firms were contractually responsible to the NECEL, rather than to the evaluation contractor.  Under this proposed structure, the M&E Contractor will have direct oversight of those organizations that collect and analyze local data.  The Contractor will be expected to ensure consistency across the data collection activities, e.g. to develop data collection protocols (both for surveys, interviews, and metering) that will be applied consistently.

The Contractor will work with the RIEs to develop the program data collection protocols that will ensure program data collection as the program proceeds, and to ensure that program databases are maintained in a common format to facilitate the full seven-country analysis.  Figure A shows the proposed M&E Component organization chart. 

FIGURE A
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ELI M&E MANAGEMENT STRUCTURE

Schedule

ELI is scheduled to run over a period of five years.  The M&E component will encompass three phases.  Work on the first phase, which will be to design and implement the baseline data collection and analysis, will begin as soon as a consultant has been selected.  The second and third phases will determine program impacts and market transformation at two points during the project.  Each phase will be undertaken based on performance on the prior phase(s).

Table 1 and Figure B show the schedule for evaluation milestones and the evaluation timeline, respectively.

Table 1: Evaluation Milestones


RFEI Issued






September 15, 1999


EoIs Received






September 30, 1999


Shortlist of qualified firms 




October 15, 1999


TOR issued

 




October 20, 1999


Proposals Received



 

December 1, 1999


Proposal Evaluation Complete


 
December 31, 1999


Contract Negotiated





January 31, 2000


Evaluation Workplan submitted



March 1, 2000


Market Transformation Workplan submitted


December 15, 2000


Year One Status Report Completed



March 15, 2001


Draft Tranche One Evaluation Report


March 15, 2002


Final Tranche One Evaluation Report


June 15, 2002


Draft Tranche Two Evaluation Report


December 15, 2002


Final Tranche Two Evaluation Report


March 1, 2003


Draft Phase 1 Evaluation Report


 
March 1, 2003


Draft Tranche One Market Transformation Report

March 15, 2003


Final Phase 1 Evaluation Report



April 15, 2003


Final Tranche One Market Transformation Report

December 31, 2003


Draft Tranche Two Market Transformation Report

June 30, 2004


Final Tranche Two Market Transformation Report

August 15, 2004


Draft Phase II Report





August 15, 2004


Final Report






September 30, 2004
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FIGURE B

TIMELINE

Terms of the M&E Contract

The IFC’s contract with the Contractor will follow the World Bank’s Guidelines for Hiring Consultants.  Immediately after contract signing, the Contractor will provide the IFC with a letter of credit for 20% of the full contract value.  Upon receipt of this letter of credit, the IFC will issue the Contractor an advance payment for the amount of the letter of credit.  The Contractor will be entitled to receive payment on the IFC’s acceptance of key deliverables, as outlined below:

Evaluation Workplan




15%

Market Transformation Workplan


10%

Year One Report




10%

Tranche One Evaluation Report


10%

Tranche Two Evaluation Report


10%

Phase I Summary Report



10%

Tranche One Market Transformation Report

10%

Tranche Two Market Transformation Report

10%

Final Report





15%

The final 15% payment will not be made until the IFC approved the final report.  The IFC will retain the right to terminate the contract at any point, in the event that the work has not been completed within the mutually agreed timeframe and to the IFC’s full satisfaction.  

Reporting and Deliverables

The Consultant will provide three types of reports and deliverables:

· Monthly Update Memos 

· Quarterly Status Reports

· Deliverables

The Monthly Update Memos will provide information on the activities undertaken during that month, broken down to show which individuals have worked on the project during that period, and what activities have taken place.  

The Quarterly Status Reports will provide a more formal accounting of activities during the period covered, and will dices project progress in terms of the M&E Workplan.  These reports will be used for formal project tracking.  

The Year One report will document the achievements during the first year of the M&E contract.  Subsequent reports will be submitted at the conclusion of the indicated activities.  

The Deliverables are the key reports and products whose successful completion will result in payments under the contract.  The IFC will provide one formal review for each work product submitted (e.g. draft submitted, comments provided, and then final revision submitted).  If revisions are not made to the IFC=s satisfaction, portions of the subsequent invoice will be held until the revisions have been made. 

Hiring the Evaluation Consultant

The IFC has issued a Request for Expressions of Interest (RFEI), with a due date of September 30, 1999.  The draft TOR for hiring the M&E Consultant is to be completed by September 20, 1999, and the list of short-listed firms finalized by October 15, 1999.  The TOR will be issued by October 20, 1999. 

Proposals will be due one month later, and an evaluation contractor will be selected by December 31, 1999.  Negotiations with the contractor are to be completed by January 31, 2000.

Appendix A: Evaluation Methodology

1.
Impact Evaluation

Impact evaluation is the method used to quantify the demand and energy savings that result from an energy efficiency program and thus the resulting greenhouse gas emissions reductions.  The estimated savings can be expressed on a broad total-program basis or as specifically as an individual customer's end-use-per-unit basis.  Savings can be expressed on either a gross basis or a net basis.  Net savings adjusts for a variety of factors, including system coincidence, free ridership, free drivership, snapback
, etc. The World Bank’s June 1994 Greenhouse Gas Abatement Investment Project Monitoring and Evaluation Guidelines presents a comprehensive methodology for conducting impact evaluation, based on determining greenhouse gas emissions reductions at one point in time.   The Guidelines present the three commonly accepted methods for calculating reductions: use of engineering estimates; end-use metering; and billing analysis.  

Engineering analysis is the most common and frequently used quantitative method in impact evaluations.  Engineering analysis is based upon the characteristics of the equipment that would have been installed without the energy efficiency program.  This is the “base case” or the starting conditions from which savings as measured.  The base case can be either the actual equipment that was retrofitted (e.g., a lighting retrofit) or hypothetical equipment that would have been installed in the absence of the program (e.g. lighting equipment specified for a commercial office building).

The “conservation case” is the actual equipment that was installed as a result of the energy efficiency program.  The savings generated from engineering analysis measures the kW and associated kWh equal to the base case kW and kWh minus the conservation case kW and kWh.   kW and kWh are then converted into greenhouse gas emissions, using a formula derived based on the generation profile for the electricity provider.

End-use metering involved installing a device to monitor actual hours of operation of a specific electric end-use.  Loggers are the method most commonly used for lighting.  Light loggers that collect operating hours and coincidence factors are generally mounted directly on or near the lighting fixtures they are measuring.  In commercial customer applications, the light loggers should be placed in areas representative of the normal operation of the facility.

Billing analysis is an impact evaluation technique that requires comprehensive econometric modeling procedures to identify and measure changes in energy consumption directly attributable to an energy efficiency program.  The goal of a billing analysis is to develop a realization rate (RR) adjustment factor that can be applied to engineering estimates of energy savings attributable to program participation, in accordance with the precision requirements established by the particular program under analysis.  

The first two techniques have been applied successfully in developing countries, at reasonable costs.  Use of the two in combination provides greater confidence about estimated hours of operation for lighting end-uses, which is a key factor in calculating emissions reductions.  Billing analysis is a more difficult technique to provide in a developing country setting, since many developing country utilities do not readily have available the data needed to conduct the analysis.  ELI’s impact evaluation will use a combination of engineering estimation and end-use metering.  Appropriate sample sizes for the surveys and logger research will be developed as for each country. 

ELI’s impact evaluation will involve calculating impacts associated with a wide range of activities, across seven different countries.  The quality of data available to develop the emissions reductions estimates may vary widely.  The M&E contractor will develop standard criteria to be applied consistently to normalize data variations.

The ELI M&E Contractor will have access to the light loggers used during the PELP evaluation.  The IFC anticipates that light loggers will be used to create an hours-of-use adjustment factor for each of the seven ELI countries. 

The M&E contractor’s evaluation plan is to lay out the data to be collected for the impact evaluation, and a proposed methodology for doing so, consistent with the Guidelines.  The plan will take into consideration the data to be provided by the RIEs (some of which may be specified in consultation with the M&IE contractor).  All data collection protocols are to be submitted to the IFC for review and approval, as specified under the management section below.

The challenges for ELI’s M&E activity are to capture program impacts across a wide variety of activities, to segregate impacts attributable to ELI from those attributable to other activities taking place concurrently to the extent possible, and to project the savings stream into the future.   The M&E contractor will be expected to develop a model to calculate these impacts that will consider the indicators presented below, and to apply this model consistently across all participating ELI countries. 

2.
Process Evaluation

Process evaluation complements impact evaluation. The broad objective of process evaluation is to assess the effectiveness of program planning and implementation.  The specific objectives of process evaluation typically encompass the perspectives of the four following categories of people:

(A)
Those who plan the program concept, set the objectives, and oversee its implementation.  For ELI this group may include:

· IFC staff and consultants

· RIEs

· LIEs 

(B)
Those who deliver the program:

· Vendors/contractors

· ESCOs

· Trade allies

· Local partners

(C)
Those who are eligible for and/or receive program services:

· Participating customers

· Participating trade allies 

· Non-participant population

(D) Those who are affected by, or who affect the program and its services indirectly:  

· Manufacturers

· Trade allies/markets

· Utilities

· Policymakers

Process evaluation is a management procedure sometimes pursued on its own, but often used to augment the information developed in the measurement of program impacts.  Process evaluation measures a program’s qualitative conduct, in contrast to impact evaluation, which measures the quantitative results achieved.

Figure A-1 shows the full evaluation process, incorporating both process and impact evaluations. 

The M&E contractor will be expected to develop data collection protocols (e.g. interview guides and surveys), with standard sets of questions to be used in all seven ELI countries, as well as targeted questions that reflect each country’s unique activities.  The protocols are to be submitted for review and approval by the IFC. 

Table A-1 shows data collection methods commonly used for impact evaluation, process evaluation, and market assessment, by program type.  
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Table A-1

PRIVATE 
PROGRAM TYPE
Impact Evaluation Methodology
Process Evaluation Methodology
Market Assessment Methodology

Direct Installation

Engineering estimates


Monthly billing analysis

Delivery staff interviews


Customer mail or telephone survey

Customer mail or telephone survey


Customer focus groups (optional)

Financing

Engineering estimates


Monthly billing analysis

Delivery staff interviews


Customer mail or telephone survey


Customer focus groups (optional)

Customer mail or telephone survey


Customer focus groups (optional)


Trade ally mail or telephone survey, focus groups, or stocking survey

Informational

Engineering estimates


Monthly billing analysis

Delivery staff interviews


Customer mail or telephone survey


Customer focus groups (optional)

Customer mail or telephone survey or

Customer focus groups

3.  Market Transformation Assessment

ELI’s Process Evaluation will examine the internal program workings, while the Impact Evaluation will measure the direct impact of ELI’s programmatic efforts to overcome barriers to market development.  In addition, ELI will undertake a comprehensive Market Assessment to assess changes in both the supply and the demand for efficient lighting technologies in the target countries.  The purpose of this evaluation is to assess the extent to which ELI has successfully affected the market for energy efficient equipment.  This Market Assessment will address issues such as the availability of products, dealers' awareness levels and experience regarding equipment, responses by manufacturers to demand for products and changes in technologies, and changes in retailer practices.

The Market Assessment will not operate independently of the other M&E efforts.  Specifically, the Market Assessment results will define the baseline energy usage patterns and conservation activity, a critical element for impact evaluation.  Factors such as hours of operation for lighting equipment, temperature settings for heating and cooling, and insulation levels will also be collected through market assessment activities.

Table A-2 shows the market transformation indicators to be tracked to support market assessment analyses.

Table A-2:  Market Transformation Indicators

Project Strategy
Indicator to be measured
Info needed

Source?
How?
Baseline
End of Implementation
MT Evaluation

Product Financial Incentives
Prices lowered

Prices (Baseline to try to capture three years preceding program start)
Stores
Stocking study, surveys
RIE
RIE/M&E
M&E


Sales increased
Number of sales
Mfrs
Interviews,  surveys
RIE
RIE
M&E


Changes in mark-ups at each level of the distribution chain
Understanding of product distribution and sales chain, and mark-ups at each level
Mfrs, Stores
Interviews,  surveys
RIE
RIE
M&E


Expanded availability in retail market (e.g. available over a larger geographic area and in more stores) 
Stores selling efficient lighting projects; geographic spread
Retailers, wholesalers
Surveys, interviews
RIE
RIE/M&E
M&E


Changes in government taxes/import duties that affect lighting prices
Government policies 
ELI participating country governments
Interviews, data review
RIE
RIE/M&E
M&E 

Project Strategy
Indicator to be Measured
Info Needed
Source?
How?
Baseline
End of Implementation
MT Evaluation

Public Education Programs
Increased awareness among the following groups: Residential, Commercial, Industrial, and Institutional consumers, and trade allies (manufacturers, distributors, retailers, utilities, architects, engineers, etc.)
Awareness levels 
Consumers, trade allies
Surveys, Interviews
M&E, supported by RIE
RIE/M&E
M&E


Increase in government purchasing policies that favor energy-efficient lighting
Government purchase policies 
Government representatives
Interviews, data review
RIE
RIE/M&E
M&E


Number of products receiving ELI logo
Qualifying products
Manufacturers, ELI staff
Data review
N/A
RIE/M&E
M&E


Increase in consumer use of ELI-qualifying products
Consumer usage data
Consumers
Surveys, light loggers
RIE
RIE/M&E
M&E


Number of manufacturers marketing ELI logo
Manufacturers marketing ELI logo
Manufacturers
Interviews, surveys
N/A
RIE/M&E
M&E

Project Strategy
Indicator to be Measured
Info Needed
Source?
How?
Baseline
End of Implementation
MT Evaluation

Transaction Support
Increase in available financing options for efficient lighting purchases
Financing facilities available
Banks, ESCOs, utilities, micro-finance institutions
Surveys, interviews
RIE
RIE/M&E
M&E


Increase in lighting deals
Lighting deals taking place 
Banks, ESCOs, utilities, micro-finance institutions
Surveys, interviews
RIE
RIE/M&E
M&E


Increase in financial institution understanding of energy efficiency deals
Number of financial institutions supporting lighting deals
Banks, ESCOs, utilities, micro-finance institutions
Surveys, interviews
RIE
RIE/M&E
M&E

Project Strategy
Indicator to be Measured
Info Needed
Source?
How?
Baseline
End of Implementation
MT Evaluation

Market Aggregation
Increase in bulk purchases 
Number of bulk purchase pools
Consumers, manufacturers & other trade allies
Interviews
RIE
RIE/M&E
M&E


Increase in end-users participating in bulk purchases 
Number of end-users participating in bulk purchase pools
Manufacturers
Interviews, surveys, data review
RIE
RIE/M&E
M&E


Increase in manufacturers bidding to supply bulk purchase pools
Number of manufacturers bidding to supply bulk purchase pools
Manufacturers, purchase pool buyers
Surveys
RIE
RIE/M&E
M&E

Project Strategy
Indicator to be Measured
Info Needed
Source?
How?
Baseline
End of Implementation
MT Evaluation

Electric Utility Programs
Electricity tariff structures and their influence on utility investment in DSM
Tariff structures 
Regulatory agencies, utilities
Interviews, data review
RIE
RIE/M&E
M&E


Increase in number of utilities implementing efficient lighting programs
Number of utilities implementing efficient lighting programs
Utilities, regulatory agencies
Interviews, surveys
RIE
RIE/M&E
M&E


Money invested in lighting DSM programs
Amount utilities are investing in lighting DSM 
Utilities, regulatory agencies
Interviews, surveys
RIE
RIE/M&E
M&E


Utilities providing information on efficient lighting 
Number of utilities implementing outreach campaigns to consumers and/or trade allies on efficient lighting
Utilities, regulatory agencies
Interviews, surveys, data review
RIE
RIE/M&E
M&E


Number of products procured (by product type) through utility  programs
Quantities procured, by product type
Utilities
Interviews, data review
RIE
RIE/M&E
M&E

Appendix B --Evaluation Terms (Glossary)


Base Case Technology.*  The technology used as a benchmark for efficiency and performance comparisons is termed "the base case."  Depending upon the particular technology and program, the base-case technology can be the equipment that was in place before the retrofit, or the equipment that would have been installed if the program were not available.   An example of a base case for a residential CFL program is the incandescent bulb that was replaced. 

Baseline.  The allowance of a certain amount of the first units of electricity at reduced price to all residential customers, to encourage conservation of energy.

Coincidence Factors.  The coincidence factor (CF) can be defined as the ratio (expressed as a percentage of the maximum demand) of an end-use group, class, or system as a whole, at the time of the system peak, to the sum of the individual maximum demands of the components of the end-use group, class, or system.

Connected (Gross) kW Load.*  The equipment's rated (nameplate) capacity.

Connected (Gross or Unadjusted) kW Savings.*  The difference in connected kW between the base case and the conservation case of an energy-saving measure.

Conservation Case Technology.*  The technology that is actually installed as a result of the program is termed "the conservation case".  Depending upon the particular technology and program, the conservation case can either be the equipment that was installed (e.g., the CFL) or a behavioral action taken (e.g., lowering the temperature on an electric water heater) that resulted in energy and/or demand savings.  

Using the example in the base case definition, the conservation case for a residential compact fluorescent light program is the new compact fluorescent lamp.  

Cooling Bonus.*  The benefit of concomitant air conditioning load reduction due to efficiency improvements which reduce the internal heat gain in buildings.  A lower energy requirement for lighting, for example, means less heat is created, thereby reducing cooling loads and creating a cooling bonus.  

Demand Factor.  The ratio of the maximum demand over a specified time period to the total connected load on any defined system.

Demand-Side Management (DSM).  A program carried out by gas and electric utilities designed to alter customer use of energy in order to improve the efficiency of the utility system; including conservation, load management, and fuel substitution.

Energy Savings.*  Energy savings are generally expressed as a product of the connected load of a particular end use and its associated hours of operation  (or full load hours).  

Engineering Algorithm.  A mathematical equation which can determine demand (kW) and energy (kWh) savings attributable to a conservation retrofit.

Free Driver.*  There are two types of free drivers: customers who take actions without participating in a program, but who have been influenced by the program, and customers who, after participating in a utility program, take additional actions that they would not have taken otherwise.  For example, a residential customer retrofits three lighting fixtures (the maximum allowed in the program) with high-efficiency lighting equipment due to a utility incentive program.  He then retrofits two additional fixtures that are not eligible for an incentive.  During an interview, the customer states that the high satisfaction he had with the initial retrofit motivated him to take the additional actions on his own. 

Free Ridership.*  The phenomenon of customers' participating in programs and obtaining incentives for actions they claim that they would have taken without the incentive.  Two types of free riders can be estimated.  

Type 1 free riders are those customers who learned about the incentive offer after purchasing the equipment.  It is assumed that the incentive did not influence these customers' decisions to purchase more efficient equipment.  These customers are identified by a survey question, such as "When did you first learn about the incentive offer? (1) Before the purchase; (2) During the purchase; or (3) After the purchase".  

Type 2 free ridership is identified as those customers who indicate that they would have purchased the identical high-efficiency equipment without the incentive.  This behavior can be measured through both a blunt and subtle fashion.  A "blunt" approach asks, "If the incentive had not been available at the time you were making a purchasing decision, would you have (1) purchased the identical high-efficiency item; (2) purchased a less efficient item; or (3) not purchased the item at all?"  A "subtle" approach asks, "How much did the incentive influence your decision to purchase high-efficiency items instead of purchasing less efficient items or not purchasing the items at all?  (1) Strong influence; (2) Some influence; or (3) No influence."  

Interpretation of these different approaches could be as follows: Items for which the customer would have "purchased the identical high-efficiency item" and where the incentive provided "some influence" or "no influence" are categorized as "Type 2" free riders.  If the customer would have "purchased less efficient items" or "not purchased the items at all" and the incentive had "strong influence" or "some influence," the items are NOT categorized as free riders.

Full-Load Hours.*  An estimate of the equivalent hours of use at full load, based on the total hours of use and part-loading characteristics.  For lighting equipment, this information can be collected using measurement devices (loggers) or through a survey of customers. 

Heating Penalty.*  The heating penalty is the increase in heating requirements during the winter due to efficient lighting (because of reduced heat output from the lighting equipment), yielding peak demand increases and energy losses during the winter period.  This is generally only estimated for commercial and industrial customers.

Interaction.*  This phenomenon accounts for the change in energy usage between the end uses installed as a result of program participation and other end uses already present in the home or facility.  An example of this would be the decrease in the amount of conventional oven use due to the purchase of a microwave oven.  

Interruptible Service.  Low-priority, low-rate service offered to large-use customers on the condition that there might be interruptions on short notice, generally in peak load seasons, in order to serve higher-priority users such as residential and small commercial customers.

kW.  Kilowatt.  A kilowatt is 1,000 watts.

kWh.  Kilowatt hour. A kilowatt is the amount of kilowatts (1,000 watts) of energy used in one hour of operation.

Line Losses.*  "At the meter" savings estimates adjusted to reflect a loss factor to account for the avoided line losses from the generator, the transmission system and/or the distribution system to the meter.  

Load Management.  Techniques or actions that shift energy demands from peak time periods to off-peak hours when existing capacity is not used.

Load Research.  An activity embracing the measurement and study of the characteristics of electric loads to provide a thorough and reliable knowledge of trends and the general behavior of the load characteristics of the more important electrical services rendered by the electric utility industry
.

Master-Metered.  The system by which multi-unit buildings or mobile home  parks are connected to a single meter.  The master-meter holder receives a single bill from the utility and collects from the tenants individually.  The utility has no liability for repairs or maintenance beyond the master meter.

New Construction Programs.  Designed to motivate builders or building owners to install high-efficiency equipment in new structures by providing rebates or some other type of incentive.

Off-Peak kWh.  The total kilowatt-hour (kWh) during off peak hours of operation.  An example of off-peak hours could be from 11:30 PM to 7:00 AM on weekdays, and all hours on weekends and holidays.

Off-Peak Services.  Service made available on special schedules or contract on a firm basis, but only for a specified time during the portion of the load cycle of lease use.

Peak Demand.  The maximum level of use by customers of a system during a specified period of time; may apply to a class of customers only or to everyone, depending on the intended use of the data.

Peak-Load Pricing.  A higher rate charged for a service during a peak demand period, designed to recover the higher costs associated with the less efficient generation of power in meeting peak demand requirements.

Persistence.*  Measure persistence equals the percentage of equipment that "persists" to be in place after its installation.  Both short term (less than one year) and long term (greater than one year) persistence can be estimated.  An example for the lack of short term persistence would be a customer who was dissatisfied with the equipment and removed it.  An example for the lack of long term persistence would be a compact fluorescent lamp removed at the end of its useful life and replaced by an incandescent bulb.

Realization Rate.   Engineering estimates are not based upon "measured data."  A realization rate represents an attempt to verify the engineering estimate based upon measured data.  In this manual, we refer to a realization rate as the percent of the engineering estimate of savings that can be verified through a statistical analysis of actual monthly billing data.  

Retrofit.  To modify or replace existing fixtures to raise the efficiency of the equipment.

Spillover.  When a utility customer is influenced by a program to take action, without actually ever participating.   For example, a utility has a residential compact fluorescent lighting program which offers rebates to its customers.  A customer learns about the program, purchases some of the lamps, but never applies for the rebate.  The savings attributable to this customer is termed spillover.

Snapback.*  The tendency of customers to use energy efficient technologies more than standard technologies because of their reduced cost to operate.

System Peak Coincidence Factor.*  The system peak coincidence factor (SPCF) is defined as the ratio of the demand at a specified interval (system peak hour) to the peak demand.  An example of a SPCF would be as follows:  A study of residential central air conditioners finds that the average unit peaks (has the highest kW demand) between 5 and 7 P.M. (this means the unit is running more during that period than any other period of the day).  The unit peaks during this period because the average customer adjusts the thermostat up (warmer) or turns the unit off when he/she leaves for work in the morning and adjusts the thermostat down (cooler) or turns the unit on when they arrive at home in the evening.  (The house has been heating up during the day so the unit has to run almost constantly during the evening until the desired temperature is reached.)  The average kW peak during this 5 P.M. - 7 P.M. period is 3 kW.  The electric utility has a summer system peak for the hour ending at 2 P.M. (which coincides with their commercial and industrial customer loads).  The SPCF would therefore be equal to the central air conditioner peak for the hour ending at 2 P.M.  A review of the average customer's air conditioning hourly load shape finds that the SPCF is equal to .4 (i.e., the customer's load at hour ending 2 P.M. is 40% of the maximum load experienced (the 3 kW) between 5 P.M. and 7 P.M.)   In this example, an SPCF of 40% would produce an impact for 1.2 kW coincident with system peak.

SPCF are generally estimated hourly load data.  Hourly load profiles provide the percent difference between maximum demand and the demand at the time of the system peak.

Time-Of-Use Rate.  A rate for electrical energy that varies with time, generally tracking the cost of generation at the specified time.
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�   This point relates to ELI’s efficacy in effecting market transformation.  


� At this point, the IFC will return the Contractor’s letter of credit.


� These terms are defined in Appendix B at the end of this document


�  Unless otherwise indicated, information is to be collected at three points: (i) the program beginning as part of the market assessment that determines the baseline; (ii) the end of the program’s implementation phase; and (iii) during the market transformation assessment two years following the end of implementation. 


� The notations in this column are options for collecting this data.  The specific methods to be used will be suggested by the M&E contractor in response to the RFP.


�          	The terms with an asterisk (*) next to them are those that are important for impact evaluation purposes.


� 	This glossary is drawn from the American Public Power Association’s “Guide to DSM Program Evaluation.”


�     	Association of Edison Illuminating Companies.
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