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Volume 2 Section 1: Introduction

SECTION 1:

INTRODUCTION

This report updates evaluation results for the New York Energy $mart®™ Public-Benefits Program
(Program) for activities completed through December 31, 2003." The report was prepared jointly by staff
of the New York State Energy Research and Development Authority (NYSERDA) and a team of
evaluation assistance and specialty contractors, consistent with the terms and conditions of the
Memorandum of Understanding (MOU) between NYSERDA, the New York State Department of Public
Service (DPS), and the New York State Public Service Commission (PSC).> This report was prepared
for, and reviewed prior to being finalized by, the System Benefits Charge Advisory Group (Advisory
Group), which serves as the Independent Program Evaluator in accordance with the MOU. The
evaluation contractors worked closely with NYSERDA staff and NYSERDA’s program implementation
contractors, customers, market allies (including equipment and product wholesalers, distributors, and
retailers), and trade allies to understand the full depth and complexity of the New York Energy $mart™
Program and to conduct independent assessments of the progress the Program has made toward its
established public policy goals.

The Advisory Group submits this report to the PSC in fulfillment of its responsibilities under the terms of
the above-referenced MOU. The Advisory Group consists of 24 individuals representing varied interests,
including utilities, business and environmental groups, energy service companies, community
organizations, professional and trade associations, and national energy efficiency and energy research and
development (R&D) organizations.” The Advisory Group was actively involved in developing the scope
of work for the evaluation activities and selecting the evaluation contractors who were retained through
NYSERDA'’s competitive solicitation process. The Advisory Group helped determine the scope and
tasks of the evaluation effort and helped apportion the budget among the contractors. It selected the
specific evaluation tasks to be completed and identified the programs to be included in this and future
reports. The Advisory Group and DPS were represented on all Technical Evaluation Panels (TEPs) that
were convened to review proposals and recommend contract awards.* Advisory Group members
reviewed and commented on individual evaluation contractor work plans and met with the members of
each contractor’s team before work commenced. The Advisory Group met twice early in 2004 to review
current findings of the evaluation contractors and to provide feedback and comments on drafts of this
report.

The evaluation and status updates in this report constitute the most comprehensive assessment to date of
the New York Energy $mart® Program. The report builds upon the evaluation framework and model
used to guide prior evaluation efforts and relies on the help of an evaluation team of independent
contractors that conducted independent evaluations of various components of the Program and completed
an assessment of the New York Energy $mart™™ Program portfolio.’

! Previous annual reports were issued in September 2000, January 2002, and May 2003. Each report presented cumulative results from the
Program’s inception on July 1, 1998.

2 Memorandum of Understanding Between the New York State Public Service Commission, New York State Department of Public Service, and
New York State Energy Research and Development Authority, March 11, 1998, revised December 6, 2001.

3 A list of Advisory Group members and their affiliations is included as Appendix A to Volume 1.

* All evaluation contract awards were made through NYSERDA’s competitive solicitation process whereby proposals were submitted in response
to a Request for Proposals (RFP) that was developed and reviewed by a TEP.

* Annual reports for 2000, 2002, and 2003 and quarterly reports are available on NYSERDA’s website at www.nyserda.org.
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The SBC Advisory Group was given responsibility by the PSC for determining whether NYSERDA’s
efforts are meeting the PSC’s public policy goals. The Advisory Group helped formulate the evaluation
effort that is the subject of this report. The Advisory Group recognizes that the public benefits program
must demonstrate progress toward the PSC’s stated goals and support the State’s achievement of its
broader energy policy goals. The State’s energy policy is based on the principle that increased economic
activity, improved environmental quality, and increased energy efficiency can be achieved by promoting
competition and relying on competitive markets to deliver energy services to consumers. This principle
has remained a cornerstone of the New York Energy $mart™ Program since its inception. Meeting the
State’s energy policy goals requires implementation of diverse programs to meet the needs of customers
who pay into the SBC.

The New York Energy $mart®™ Program portfolio consists of numerous program initiatives promoting
energy efficiency and load management, providing services to low-income New Yorkers, and conducting
research and development activities. The activities pursued by the Program include disseminating
information to increase consumer energy awareness, marketing, providing subscription-based and co-
funded financial incentives, product development and testing, technology commercialization, and data
and information gathering.

The services provided are as different as the programs being offered. Energy efficiency programs are
designed to identify energy savings opportunities and install energy-efficient products and technologies in
buildings and process applications in industry. Market transformation programs, when offered as a
strategy to promote energy efficiency, support the development of markets and provide energy efficiency
capability throughout the marketplace to permanently change energy-related decision making. Load-
management programs are designed to shift and reduce energy use from on-peak to off-peak periods,
thereby improving system reliability and stability and saving customers money on their energy bills.’
Low-income services are designed to improve residential energy affordability by implementing energy
efficiency improvements to energy systems and buildings and by disseminating energy information.

R&D programs are designed to develop renewable energy resources and technologies, deploy distributed
generation and combined heat and power systems, provide development and testing, and collect and
evaluate data for use in environmental policy decision making. R&D programs emphasize innovation and
support projects and activities that provide opportunities for breakthroughs that may significantly improve
existing technologies, products, and markets. Different methods and protocols must be applied in
evaluating each of the program offerings because their purposes and services are designed to meet
different goals.

This study describes how the New York Energy $mart™ Program is contributing to meeting New
York’s energy goals. The New York Energy $mart™ Program Evaluation and Status Report is presented
in three parts:

L. Volume 1, the Executive Summary, presents a comprehensive overview of evaluation activities
and findings.
2. Volume 2 presents an in-depth assessment of the evaluation findings and program status by major

program area and by evaluation contractor activities.

3. Volume 3 is a compilation of individual evaluation contractor reports to NYSERDA detailing the
activities undertaken in developing this report. Individual evaluation reports will be available
upon request.

* Reducing peak demand by shifting and reducing energy use from on-peak to off-peak periods increases energy productivity but may not reduce
energy use or improve energy efficiency. If the electric load is shifted to an off-peak period and the same overall amount of energy is used, costs
to consumers may be less, thus improving energy productivity, but the total quantity of energy used will be unchanged.
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Figure 3-9. New York Energy $mart*™ Incentives Committed by Utility Service Area

New York Energy $mart Programs'\'I Incentives Committed
by Utility Service Area
Total Incentives Committed = $392 million
of which
Total Incentives Paid = $111 million

NMPC

NYSEG
14.2%

Con Edison
44.1%

CHG&E
3.3%

RG&E
5.4%

Multiple
Source: NYSERDA 3.1%

Figure 3-10. New York Energy $mart™ Incentives Committed by Sector for Business and Institutional
Programs

Business and Institutional Program Area Incentives
Committed by Sector
Total Incentives Committed = $235 million
of w hich
Total Incentives Paid = $81 million

Gover nment bodies

12.4%
Commer cial
42.8%

Industrial
12.8%

Not-f or-prof it
0.5%

Multiple sectors

Institutions (hospitals,
0.2%

schools, etc.)
Multifamily 5+ 28.1%
3.1%
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Figure 3-11. New York Energy $mart*™ Incentives Committed by Utility Service Area for Business and
Institutional Programs

Business and Institutional Program Area Incentives
Committed by Utility Service Area
Total Incentives Committed = $235 million
of which
Total Incentives Paid = $81 million

NYSEG NMPC
18.9% ' 27.7%

O&R
2.3%

RG&E

6.0%
Multiple
0.2%
Con Edison CHG&E
40.8% 4.1%

Source: NYSERDA

Figure 3-12. Incentives Committed by Building Type for Residential Program Area

Residential Program Area Incentives Committed by Sector
Total Incentives Committed = $62 million
of which
Total Incentives Paid = $16 million

Multifamily 5+
2.5%

Multiple sectors
39.5%

Low-Income
residential (1-4)
72%

Residential (1-4)

50.9%
Source: NYSERDA

Multiple sectors includes low-income, residential, and multifamily.
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Figure 3-13. New York Energy $mart*™ Incentives Committed by Utility Service Area for Residential

Program Area

Residential Program Area Incentives
Committedby Utility Service Area
Total Incentives Committed = $62 million
of which
Total Incentives Paid = $16 million

Multiple
29.5%
RG&E
5.9% CHG&E
\ 1.3%
O&R
1.5%

NMPC
12.4%

NYSEG
3.8% Con Edison
45.5%

Source: NYSERDA

Figure 3-14. Incentives Committed by Household Type (Single or Multifamily Residence) for Low-Income

Programs

Low-Income Program Area Incentives
Committedby Household Type (Single or Multi-Family)
Total Incentives Committed = $38 million
of which
Total Incentives Paid = $9 million

Low-Income
Residences
(1-4 units)
23.2%
Low-Income
Multifamily
Residences
(5+ units)

76.8%

Source: NYSERDA
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SECTION 4:

OVERVIEW OF EVALUATION ACTIVITIES

4.1 OVERVIEW OF THE EVALUATION PROCESS

This section focuses on evaluation activities, presenting the methodologies employed by each of the
specialty evaluation contractors.

The evaluation framework is designed to provide the most comprehensive evaluation possible, given the
availability of resources and a tight reporting schedule, to satisfy the following requirements:

. To provide a credible evaluation of the New York Energy $mart™ Program portfolio and
individual programs.

. To provide timely information to the Systems Benefit Charge (SBC) Advisory Group, New York
State Public Service Commission (PSC), and NYSERDA staff and managers on the:

- Efficiency and effectiveness of program administration and implementation,
- Market transformation progress toward moving markets to improved energy efficiency, and

- Progress toward meeting the PSC’s broad policy goals' including energy efficiency, resource
acquisition, energy savings, and economic and environmental benefits of the Program.

Seven nationally-recognized evaluation contractors assisted NYSERDA in its evaluation efforts: two
were general evaluation assistance contractors, one contractor developed a macroeconomic impact
analysis, and four contractors conducted specialty evaluations.

The collective efforts by these contractors produced a more comprehensive evaluation than was possible
in previous years when evaluations were conducted primarily by NYSERDAs in-house evaluation staff
with the assistance of two general evaluation contractors. This significantly expanded evaluation effort
was possible due to an increase in evaluation funding from 0.4% to 2% of the New York Energy
$mart®" budget. The increased funds allowed expanded evaluations of individual programs, program
areas, and the New York Energy $mart™ Program portfolio, as well as case studies, ad hoc projects, and
the continuation of work on synergy.

To determine the full impact of the New York Energy $mart™ Program, including synergies,
necessitated an analysis at the portfolio level. NYSERDA and the SBC Advisory Group determined that
an in-depth evaluation of the entire New York Energy $mart* portfolio could be best measured across
programs by giving the specialty contractors crosscutting responsibilities for the entire portfolio.
Competitive solicitations® were issued for a general evaluation assistance contractor and four specialty
evaluation contractors in the areas of Measurement and Verification (M&V); Theory & Logic; Process
Evaluation (Process); and Market Characterization, Assessment, and Causality/Attribution (MCAC).

This integrated portfolio model allows NYSERDA to serve as evaluation coordinator, overseeing and
conducting the evaluation pursuant to its memorandum of understanding (MOU) with the PSC.
NYSERDA evaluation staff are responsible for reporting evaluation status and findings to the SBC

' The four New York Energy $mart®™ Program goals established by the PSC are: (1) Improve system-wide reliability and peak reduction
through end user efficiency actions; (2) Improve energy efficiency and access to energy options for under-served customers; (3) Reduce
environmental impacts of energy production and use; and (4) Facilitate competition to benefit end-users.

? In addition to internal staff, each Technical Evaluation Panel (TEP) responsible for reviewing proposals and choosing contractors included a
member of the System Benefits Charge Advisory Group, staff from the Department of Public Service; and at least one expert in the evaluation
field.
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The comparison of the New York Energy $mart™ Program impacts and the impacts likely to result
from alternative expenditures of SBC funds directly by ratepayers provided a comprehensive assessment
of the net macroeconomic impacts of the Program.

4.2.3 Theory & Logic

Overview Theory & Logic

GDS Associates, Inc.

To interpret evaluation findings and to assist in future “Lead Contractor

program design, it is useful to have a clear
understanding of program goals, implementation
sequences, and the expected links between them and to
the expected program benefits. One method for
developing this understanding can be provided through Megdal & Associates
the development of program theory and logic models.
The design of energy efficiency and load management, low-income, and research and development public
benefits programs is based on specific assumptions about how energy efficiency markets operate and the
barriers and actors in the market that influence them. Programs are designed according to a logic and
associated underlying theory that are consistent with creating desired market effects and achieving public
policy goals and objectives.

Dr. Gretchen Jordan of Sandia National
Laboratories

Research Into Action

GDS Associates, Inc., the Theory and Logic contractor, is conducting program-specific theory and logic
assessments, as well as portfolio analyses for the New York Energy $mart®"' Program. Theory provides
explanations of program elements and describes the underlying assumptions about how a program is
expected to work. Theory looks more carefully at the context of the program and the reasons the program
could or does work based on review of academic and evaluation literature and the experience of program
managers. A logic model is a diagram and text that describes the key causal relationships among program
elements, and the problem to be solved. It focuses upon the step-by-step process of inputs, activities,
outputs, and outcomes embedded within the programs themselves. The logic tells a story that
communicates not only the program’s outcome goals, but also how these goals are achieved. Once the
model of expected performance is produced, critical measurement indicators can be identified.

Priorities and Focus

GDS has conducted three levels of analysis: program summaries, preliminary logic models, and full
theory/logic models. Summaries were completed for all of NYSERDA’s programs. Preliminary logic
models and full theory/logic models were developed for selected programs and the R&D program area to
provide the MCAC contractor with lists of key indicators and researchable issues. In addition, a
preliminary portfolio-level logic model was developed for the New York Energy $mart*™ portfolio.
Refer to Table 4-1 and Table 4-2 for an overview of programs receiving theory/logic models in this
report.

Methodology

Steps in Developing Program Theories and Logic

Detailed program theory and logic models are constructed in seven stages with differing degrees of detail
and verification as is appropriate for the program being examined. Common theories and goals are
documented as they emerge; thus individual programs are not looked at in total isolation (i.e., individual
program-specific theory and logic assessments or preliminary logics include an assessment of interactions
with other programs to identify potentially noteworthy influences).

. Stage 1 — Data Collection. Entails the collection of relevant information from existing
documents, evaluation staff, and program managers.

4-7
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. Stage 2 — Issue Description. Describes the issue (the market, barriers, etc.) the program is
designed to address and the larger context of the issue.

. Stage 3 — Logic Model Elements Definition. Defines elements of the model in a table that
includes columns for inputs/resources, activities, outputs, target customers, and short,
intermediate and longer-term outcomes all of which are gradually organized into groups of like
activities so there are no more than seven activities or “delivery mechanisms™”.

. Stage 4 — Logic Model Diagram Construction. Constructs preliminary logic model diagrams
with boxes or circles and arrows to indicate the logical relationships among the elements (i.e.,
What happens sequentially? What happens concurrently?). Anticipated timelines are also shown
on the logic model diagrams along with identification of short-, intermediate- and long-term goals
and outcomes, potential measurement indicators and researchable issues, where appropriate.

Construction of a preliminary model ends with completion of this stage.

. Stage 5 — Theory Write-Ups. Formalizes the program theory into a draft textual document in this
stage, including a more thorough identification of measurable indicators and potential
researchable issues.

. Stage 6 — Formal Theory/Logic Model Verification. Solicits detailed review and verification with
program staff of individual program theory write-ups. This step completes the development of
the full program theory and logic models assessments.

. Stage 7 — Recommendations. This final stage develops recommendations for potential program
refinements and may highlight areas for review that address specific actors or market elements.

Portfolio-Level Theories and Logic for the New York Energy $mart™™ Program and Program Areas

Portfolio-level logic and theories for the entire New York Energy $mart* portfolio of programs and for
program areas (e.g., Research and Development) are similar. To some extent, parts of the same seven
stages described above will be necessary; however, the accuracy of the portfolio-level theory and logic
model will increase as more detail is gathered about all of the programs.

Portfolio-level work focuses on broader policies, issues, and goals (often beyond consideration when
looking just at an individual program-specific level) and how implementation of the New York Energy
$mart®™ portfolio of programs is addressing these items, including an assessment of the overarching
program’s niche within this broader perspective.

These portfolio-level theories and logic assessments use an iterative process that entails both bottom-up
and top-down approaches. Constructing a logic model for a portfolio requires defining program thrusts or
strategies that link separate activities and outputs to the larger more long-term, desired outcomes (i.e.,
building from the bottom-up). It also has to capture synergies among programs, groupings by goal areas,
markets, and targeted groups (i.e., a top-down approach).

* This is done with forward mapping (asking “if this, then what” or “why” questions) and backward mapping (starting with end goals, and asking
“how can I get this to happen?”). These elements form the basis for construction of a preliminary logic model diagram.
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4.2.4 Measurement & Verification

Overview

Measurement and verification (M&V) activities are designed to
verify and quantify estimates for the gross savings impacts that Measurement and Verification
result from the New York Energy $mart™™ Program. Gross Nexant, Inc.

savings are changes in energy and demand requirements that
occur for Program participants; they do not account for
secondary effects that occur outside of the Program (e.g., free riders, spillover). The M&V contractor,
Nexant, Inc., verifies, or recommends modifications to the annual energy and demand savings reported by
NYSERDA. The savings data are necessary for judging the effectiveness and efficiency of the portfolio
of New York Energy $mart®™ programs in achieving their individual goals and the PSC’s public policy
goals. NYSERDA program implementation staff use the M&V data to adjust program design and
deployment strategies, validate their existing savings methodologies, and set incentives.

Another M&V activity is to review conversion factors developed and used by NYSERDA to estimate
economic (e.g., job creation), environmental (e.g., emission reductions), and other secondary effects that
result from New York Energy $mart™ Program energy savings.

Priorities and Focus

Different New York Energy $mart™ programs require different degrees of M&V effort and rigor to
appropriately quantify energy and demand savings. Programs with a resource acquisition orientation
require more rigorous review of achieved savings than those programs with a pure research or market
transformation mandate, since achieving actual energy and/or demand savings is a goal of resource
acquisition. Refer to Table 4-1and Table 4-2 for an overview of programs receiving M&V for this report.

Methodology

The basic approach is to examine a sample of projects, develop realizations rates or correction factors that
adjust previously reported results to match the examination findings, and to then adjust the reported
savings for the entire program by applying the realization rates to each project’s reported savings. A
realization rate is the percentage of NYSERDA-reported savings that is achieved, as determined by the
evaluation contractor’s review. A realization of 100% indicates no difference between reported and
achieved savings.

Investigation of a sample (individual projects drawn from programs) consists of file reviews, site
inspections (for a subset), and analyses. In some cases site measurements are taken.

Analyses of the savings determine if the reported savings are correctly calculated (with reasonable
accuracy) or should have been reported as higher or lower. Note that actual savings can never be
absolutely determined given that there is no mechanism for directly measuring savings (i.e., “measuring
what is not there”).

The overall assumption is that the M&V effort provides an independent and perhaps more thorough
review of the savings estimates for individual measures and projects. The analyses result in new
estimates for the individual measures’ demand and energy savings and in realization rates, the ratio of
NYSERDA to M&V savings estimates. The realization rates are then applied to all of the measures in the
subject program in order to obtain a revised savings estimate for the overall program, which may be the
same, higher, or lower than the initially reported result.

4-9
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4.2.5 Market Characterization, Assessment, and Causality Analysis

Overview

The ultimate objective of the Market Characterization, Assessment, and Causality (MCAC) work is to
develop credible, defensible measurements of the impacts attributable to the New York Energy $mart™
Program, above and beyond what would have happened without NYSERDA’s interventions in the energy
markets. The MCAC evaluation provides data and intelligence to inform program-related decision-
making. Summit Blue Consulting is currently the MCAC contractor.

The three components of market analysis work are described as follows:

. Market Characterization describes energy markets and provides the background information
required to define programs, delivery concepts, target markets, and potential for different types of
programs.

. Market Assessment tracks changes in markets with
a specific focus on market indicators that are likely Market Characterization, Assessment, and
to be impacted by program offerings. Market Causality
Assessment work uses the initial market Summit Blue Consulting - Lead Contractor
characterization as a baseline to track . .

.- . Skumatz Economic Research Associates
program/market indicators over time and, where (SERA)
appropriate, update the basic market
characterization. Quantec
) o Global Energy Partners (GEP)
. Causality/Attribution (hereafter referred to as ORC Marco (ORC)

attribution) identifies the impacts of the program

interventions beyond what would have happened without the program and quantifies baseline
activity. This work examines and quantifies free ridership, as well as spillover, and free drivers.

Priorities and Focus

The MCAC work entails the implementation of extensive primary and secondary data collection efforts,
and analytical work to examine the impacts of the New York Energy $mart® programs and portfolio on
the marketplace. MCAC evaluation is not program-based, but cuts across entire market sectors and data
collection efforts are generally designed to serve multiple programs. For example, the MCAC Team’s
survey of the general residential population included questions about awareness and knowledge of
ENERGY STAR; purchasing behavior. The survey also assessed attitudes about energy efficiency and
renewable energy provided market intelligence for multiple programs in the Residential sector as well as
the Wholesale and End-Use Renewables programs in the R&D area. Consequently, coordination was
essential on sample selection and survey instrument.

The New York Energy $mart®™ Program has been operating since late-1998, and in some cases
NYSERDA and program implementation contractors have collected market characterization and market
assessment data. Therefore, a key component of the MCAC work effort was to balance the examination
and use existing market indicators with the development of new market indicators where appropriate.

The MCAC work is also closely tied to the current work by GDS Associates in the area of program theory
and logic. The theory and logic work serves as the basis for confirming and adding to market indicators,
and developing researchable issues that might be examined by the MCAC Team. Refer to Table 4-1 and
Table 4-2 for an overview of programs and program areas receiving MCAC analysis for this report.
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Methodology

The MCAC work utilizes extensive primary and secondary data collection and analyses. Much of the
effort to collect primary data cuts across each of the three components of the market analysis work.
However, some of the key aspects of the methodologies in each area are highlighted below.

Market Characterization

The MC work involves developing a comprehensive understanding of the market situation. Depending
on the market in question, this could involve:

. Determining equipment saturations and defining physical attributes of buildings such as types and
number of facilities, square footage, energy use intensity, etc. which help identify baseline and
market potential;

. Assessing decision-making in terms of why and how each of the targeted customers segments
makes decisions, and the role of various market actors; and

. Addressing the value chain on the supply side and the market for products on the demand side
(including information on the number of manufacturers, estimated market shares, types of
retailers, number and types of distributors).

The end-result is both a structural representation of the market (i.e., the flows of products from
manufacturer to end-user and the quantities flowing through various channels) and descriptions of which
actors make decisions. The data that feed into this part of the analysis are largely drawn from secondary
sources like the U.S. Census, F.W. Dodge, the Commercial Building Energy Consumption Survey,
Residential Energy Consumption Survey, and others. Primary data collection, including asking market
actors and end consumers about the decision process and where products/services are obtained, is also
used.

Market Assessment

MA involves periodic tracking of a set of program-specific market indicators designed to monitor
progress due to program interventions. The indicators represent a well-selected array of near-, interim-,
and longer-term impacts designed to reflect progress within the program’s logic. While the market
assessment data can be drawn from or triangulated using secondary sources, it is largely based on primary
data collection. Primary data collection methods used by the MCAC Team include large-scale surveys,
small-scale surveys, interviews, in-field data collection, and other efforts.

Market Causality/Attribution

The attribution analysis focuses on identifying the impacts of the program interventions beyond what
would have happened without the program; it looks at the attribution of energy and demand savings
results, as well as attribution related to other key indicators where appropriate.

The focus of the attribution effort surrounding energy and demand savings is to generate appropriate net
impact numbers that can be used in benefit-cost analyses. The attribution analysis uses surveys of
program implementers, market actors, and end users to determine a net-to-gross (NTG) multiplier for
each program or program area. The NTG multiplier has two main components: (1) a net factor, and (2) a
market effects factor.

The net factor takes the calculated energy and demand savings (termed gross savings) and subtracts the
amount that is due to actions that participants would have taken anyway (i.e., actions that were not
induced by the program). Commonly termed the free-rider effect, this subtraction is meant to correct for
measures that would have been installed or actions that would have been taken by the participant
regardless of any intervention or incentives provided by the Program.
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The next component of the NTG multiplier, the market factor, is designed to capture program effects and
impacts that go beyond the measures installed through the program at the specific project sites. Many
programs are designed to influence the broader market by education and information. To accomplish this,
programs work to increase awareness of strategies to increase energy efficiency in buildings or
households. These activities are focused on program participants (end-users or trade allies), but there is
also a general goal to transform the overall target market. The market factor captures the energy and
demand savings that participants and non-participants achieve as a result of actions taken because of the
program or market interventions. Termed spillover, these energy and demand savings might otherwise be
missed and not counted by the program.

Estimating program spillover through the use of participant and non-participant surveys requires that
respondents attribute installations of efficiency measures outside the program to awareness of the
program and its message. It is very likely, however, that survey respondents may be unaware that
NYSERDA'’s market transformation programs have brought about broad market changes such as in
stocking practices and more knowledgeable retail sales staff. Consequently, the full market effects of
many of NYSERDA’s programs are likely underestimated. The best available estimates are used through
this report and research to capture the full market effects of these programs is an area for further research.

4.2.6 Process Evaluation

Overview

Process evaluation explores how and why programs deliver or fail

to deliver expected results. It takes a forward and backward look at Process Evaluation
programs and summarizes the results of program efforts. When a Research Into Action
program is designed, there are certain goals that the program — Lead Contractor
elements are meant to address. Process evaluation examines how Dethman & Associates

these elements work together and how they play out in the program
(i.e., how the program implementation is working). For example,
process evaluation investigates how the program design is
integrated with the target audience or how the program SRBI

administration is integrated with the program costs. It provides Gilmore Research Group
information for continued program improvement, identifies what is
and is not working, and characterizes contractor, trade ally, and end-user experience of the program.

Freeman Associates

Quantec, LLC

Formative process evaluations provide an important tool for enhancing and improving programs, not only
by providing documentation of program progress, but also by revealing to program sponsors,
implementers and other interested parties the opportunities to grow a program and make it more efficient;
phase out a program; and, through better understanding of markets and target audiences, design new
programs. Process evaluation is an asset to program management, even though sometimes it simply
makes more obvious what program staff already knew.

Research Into Action (RIA) is the current process evaluation contractor. Ongoing work also includes
assessment of NYSERDA contract cycle-time tracking (the amount of time it takes for a contract to move
through the various stages of NYSERDA'’s contracting process) and interviews and surveys with
NYSERDA staff, contractors, and program participants and non-participants.

Priorities and Focus

Process evaluation includes audience research, assessment of internal processes, and assessment of
program delivery and implementation. The focus of the activities were on:

. Specific program implementation, delivery, administrative, and audience response issues that are
of concern in the current and most recent past years of program implementation.
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. Why a program is successful or not successful in meeting its objectives and identifying
underlying sources of program success and opportunity.

. Contract cycle time tracking (the amount of time it takes for a contract to move through the
various stages of NYSERDA'’s contracting process).

This evaluation examined four programs and assessed the cross-program issue of cycle time tracking.
Refer to Table 4-1 and Table 4-2 for an overview of programs receiving a process evaluation for this
report.

Methodology

Data is collected through discussions with key contacts through in-person interviews and focus groups;
mail, phone and in-person survey, and field observations and site visits. The approach to data collection
is not to simply to get a statement of degree of satisfaction or dissatisfaction, but to probe beneath the
statement to understand what happened and why the person has a perception of satisfaction or
dissatisfaction. Asking similar questions across all the different market actors involved in the program
facilitates the analysis process. The evaluators listen to all views about the program and recognize that
there is more than one way for a program to work. Differences of opinion or perception are noted and
these differences are incorporated to reach a consensual view of the program. Care is taken not to give
weight to a single voice unless there is reason to believe the experience sheds light on a broader issue.
All the different perceptions and opinions that emerge are used to triangulate on a consensual view of the
program, in recognition that no one group or individual can see the entire program from their experience.
Thus, the whole picture of the program is always greater than the individual experiences.

4.3 NEXT STEPS

Most evaluations for the current report are at the program level. The next step, in addition to continuing
program-level evaluation, is to look at the synergy work produced by Oak Ridge National Laboratory and
how that relates to portfolio analysis. The planned 2004-2005 evaluations for the May 2005 report are
presented below.
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SECTION 5:

PORTFOLIO-LEVEL EVALUATION FINDINGS

This section reports on the progress the New York Energy $mart®™ portfolio of programs is making
toward its goals and presents a summary of portfolio-level findings from evaluation contractor activities.

5.1 PROGRESS TOWARD GOALS

The public policy goals set by the New York State Public Service Commission (PSC) for New York
Energy $mart® and the portfolio of 40 programs NYSERDA manages are to:

1. Improve system-wide reliability and peak reduction through end-user efficiency actions.
2. Improve energy efficiency and access to energy options for under-served customers.

3. Reduce environmental impacts of energy production and use.

4. Facilitate retail electric competition to benefit end-users.

Six objectives have been developed (consolidating and replacing 16 original/earlier objectives') that
describe what the program expects to accomplish in meeting these policy goals. These objectives are:

1. Reduce peak demand through improved energy management and load reduction.
2. Improve energy efficiency and reduce electricity use for all end-use customer sectors.
3. Save consumers, businesses and institutions money, considering both energy bills and the cost of

energy management services and investments.

4. Reduce the environmental impacts of energy use by promoting renewable energy and sustainable
building practices, and monitoring and reducing emissions of criteria air pollutants and
greenhouse gases.

5. Foster long-term market changes, so these benefits will be sustained and grow over time.
6. Develop next generation efficient end-use and strategic technologies.

Table 5-1 provides evidence of how the portfolio of New York Energy $mart®™ programs is
demonstrating progress toward the PSC’s public policy goals.

' The original objectives can be found in New York Energy $mart*™ Program Evaluation and Status Report, May 2003.
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Table 5-1. Progress Toward Goals

Progress toward goals

Goal 1: Improve system-wide reliability and peak reduction through end-user efficiency actions

. Through December 31, 2003, the New York Energy $mart™™ programs have reduced peak demand through
installed energy efficiency measures by 270 MW and have enabled another 610 MW of callable load
reduction projects to participate, if needed, in New York Independent System Operator (NYISO) emergency
demand response programs. A number of the participants said that the Peak Load Reduction and Enabling
Technologies programs increased the load that could be reduced, curtailed, or shifted by 10 percent to 25
percent, if called. The 880 MW of potential demand reduction (range of 850 to 1050 MW) represents 2.9
percent of the 2003 peak statewide energy demand of 30,333 MW.

. As a result of the Keep Cool Tips marketing campaign, approximately 90 MW of load was shifted hourly in
summer 2002 and approximately 35 MW in summer 2003 by residents using clothes washers and dishwashers
during off-peak hours.

. The DG-CHP program has approved 83 systems for funding representing 90 MW of peak demand reduction.

. Through December 31, 2003, New York Energy $mart>™ programs have reduced energy use in New York
by approximately 1,000 GWh (range of 900 to 1200 GWh) annually, which is approximately 0.7 percent of
the 150,000 GWh of 2003 electricity sales in the State.

. The Commercial/Industrial Performance Program (CIPP), which supports the development and expansion of
the energy services industry in New York is saving more than 1000 participants 280 GWh a year and has
lowered peak demand by 40 MW.

Goal 2: Improve energy efficiency and access to energy options for underserved customers.

. The Comprehensive Energy Management program has installed advanced metering and direct load control
systems in 93 buildings representing more than 9,500 multifamily units.

. The Low-Income Assisted Multifamily program has provided more than 1,000 multifamily units in 16
buildings with energy efficiency review and financing services, and 93,000 units in 333 buildings are ready to
participate in the program.

. The Business and Institutional Innovative Opportunities Program has promoted the use of light emitting diode
(LED) traffic lights, which use 80 - 90 percent less energy than incandescent lights. A post program survey
of municipalities revealed that 43 of 44, or 98 percent, were aware of LED traffic lights, 58 percent reported
using at least one such light, and 20 percent of municipalities not using LED traffic lights had plans to do so
within one year. If all traffic lights in New York were converted to LED, the energy savings would be more
than 200 GWh per year.

. Since the inception of the program, more than 100 Building Performance Institute (BPI)-accredited
contractors have begun participating in the Home Performance with ENERGY STAR® program and have
provided energy efficiency services to more than 3,800 households.

. The Residential Technical Assistance program has conducted energy efficiency audits in more than 2,680
apartments in 150 multifamily buildings.
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Progress toward goals

Goal 3: Reduce environmental impacts of energy production and use.

. Through December 31, 2003, the New York Energy $mart™ programs have enabled 41.5 MW of installed
wind generation capacity and 500 KW of installed photovoltaic capacity. Renewable energy generation from
these facilities totals about 100 GWh a year. Energy efficiency and renewable energy production projects
have resulted in reducing NOx emissions by 825 tons per year, SO, emissions by 1,650 tons per year, and
CO, emissions by 600,000 tons per year. The Madison and Fenner wind projects were installed at a Program
cost of $170 per KW.

. Research by the Environmental Monitoring, Evaluation, and Protection (EMEP) program has led the U.S.
EPA to change its guidance for complying with ozone air quality standards. It was instrumental in the
development of New York's Acid Deposition Reduction Program and contributed to the development of
instruments that are manufactured in New York and are used worldwide to measure fine particles. EMEP is
providing the scientific foundation to formulate effective strategies for meeting fine particle air quality
standards.

. The Wholesale Renewables Program is promoting wind development and working with communities to lay
the groundwork for potential wind development in their localities. Another 267 MW of new wind generation
installed capacity is in planning. The Program is responsible for nearly 90 percent of the wind energy
development in New York.

. Approximately 141,000 old room air conditioners were removed from residential households,
recycled, and replaced with ENERGY STAR" models as a result of the Keep Cool bounty
program and marketing campaign.

Goal 4: Facilitate competition to benefit end-users.

. The annual energy bill savings for participating New York Energy $mart>™ customers is estimated to be
$140 million for Program activities through year-end 2003, including electricity, oil, and natural gas savings
from energy efficiency and peak load management services provided. Participating customers’ bill savings
increases to $380 million annually when the Program is fully implemented. Total cost savings for all
customers, including non-participating customers, is estimated to be $196 million for Program activities
through year-end 2003, increasing to $420 million to $435 million at full implementation.

. Ten wind developers and operators and 11 green power marketers and green power ESCOs are currently
active in the State.

. Approximately 50 installers of PV systems are participating in the Program and 18 training programs have
been conducted in New York for PV and small wind technicians, consumers, and others.

. A survey of motor vendors in New York found that 56 percent of the participants in the Premium-Efficiency
Motors Program now have an excellent knowledge about premium efficiency motors compared to 15 percent
that had an excellent understanding before entering the program.
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Progress toward goals

. The number of energy service companies operating in New York has increased from 13 in 1998 before the
Program began to about 150 in 2003.

. ENERGY STAR® dishwashers and room air conditioners each account for more than 60 percent of the
displays in New York ENERGY STAR® retail-partner stores, up from 18 and 26 percent, respectively, in
1999. ENERGY STAR® room air conditioners, promoted by the Keep Cool Program, are now one of the
high-efficiency products specifically requested by consumers. ENERGY STAR® market shares are
increasing for most appliances while incremental costs are decreasing. Agreements to participate in the
ENERGY STAR® Products program have been signed by 576 retailer shops and 19 manufacturers.

. To date, more than 140 R&D projects have received funding for information dissemination, product
development, and product demonstration to ensure that market penetration of existing, but underused,
innovative technologies will increase .

. The New Construction Program (NCP) has increased knowledge about energy efficiency options for nearly
100 percent of the building owners and 92 percent of the architects and engineers that participated in the
program, and for 40 percent of the non-participating architects and engineers. Between 40 and 60 percent of
the largest architecture and engineering firms in New York have participated in the NCP. For all participants,
27 percent of those surveyed said the NCP increased their familiarity with building-integrated photovoltaic
systems and 47 percent said the program increased their familiarity with green building strategies.

Table 5-2 shows a summary of the energy savings and economic and environmental outcomes from the
New York Energy $mart® Program through year-end 2001, 2002, and 2003. As of December 31,
2003, annual electricity savings from installed measures is approximately 1,000 GWh. The peak demand
reduction’ is 880 MW, with 270 MW resulting from permanent reductions available through energy
efficiency improvements and 610 MW available to be called upon when needed through load
management programs. The ranges of energy benefits shown in Table 5-2 represent the approximate
upper and lower bounds based on the variability of net-to-gross ratios (Sections 6, 7, and 8), calculated
using currently available data and information, and an adjustment for potential double counting among
programs that has yet to be confirmed.

2 The peak demand period is the time when the demand for electricity is at its highest. In the New York Control Area, this usually occurs mid-to-
late afternoon on a day when the temperature is high.
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Table 5-2.  Cumulative Program Benefits from Installed Measures

Through Year End

2003
Electricity Savings From Energy 400 690 1,000
Efﬁciency (Annual GWh) (900 _ 1200)
Peak Demand Reduction (MW) 270 652 880

(850 — 1050)

Permanent Measures 96 218 270
Curtailable 174 434 610
Annual Energy Bill Savings ($ Million) $57 $103 $140
Renewable Energy Generation (Annual 28 103 103
GWh)
Average Jobs Created per Year due to 2,300 3,200 3,500
Energy Bill Savings
NO, Emissions Reductions (Annual 77 790 950
Tons)
SO, Emissions Reductions (Annual 155 1,270 1,700
Tons)
CO, Emissions Reductions 560,000 640,000 750,000
(Annual Tons)
Equivalent number of cars removed from 110,000 127,000 150,000
New York roadways.
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5.2 MACROECONOMIC IMPACT ANALYSIS

Economic evaluation of the New York Energy $mart™ programs to date has focused on tracking
program costs and the direct benefits to program participants. Such benefits are reported in Section 5.2
above, expressed in terms of energy bill savings. Expenditures made by NYSERDA and participants
within the New York Energy $mart™ Program have substantial macroeconomic impacts that go beyond
these direct benefits. Purchases of goods and services through the Program set off a ripple effect of
spending and respending that influences many sectors of the New York economy, and the level and
distribution of employment and income in the State.

The macroeconomic impact analysis of the New York Energy $mart®" Program undertaken for this
report was designed to quantify the net impacts of the programs by comparing the impacts of Program
expenditures and energy savings to the impacts that would have resulted had the programs not been
implemented and the money not been paid by ratepayers into the System Benefits Charge fund. The net
macroeconomic impacts are expressed in terms of annual employment’, labor income®, total industry
output’, and value added’.

5.2.1 Input-Output Model

This type of analysis required the use of an input-output model’ to characterize the myriad of
interdependencies in the New York economy and how the expenditures of each of these groups within the
State’s economy differs between these two cases. An input-output model embodies a detailed
representation of the pattern of transactions among industries in an economy, and the interrelationships
among these industries and the other sectors of the economy (such as households, government entities,
and “the rest of the world™). Its analytical capacity lies in the ability to use this information to estimate
the total economic effects of a change in expenditures. In this context, fofal means not just the immediate
consequences of a decrease in expenditures for electricity (such as decreased sales, profits, and
employment in the electricity sector), but also the changes elsewhere in the economy that occur as
indirect consequences of the reduction in electricity sales (such as reduced sales, profits, and employment
in supplier industries to the electricity sector, and decreased expenditure on consumer goods as the
employment and profit effects result in reduced incomes for consumers).

The input-output model estimates three levels of economic impacts for each economic variable: direct
impacts, indirect impacts, and induced impacts. Direct impacts include, for example, the effects of
Program expenditures, such as equipment purchases, installation or construction labor, administrative
costs, expenditures for incentives, promotional and informational activities, technical assistance, and co-
funding expenditures by program participants. Indirect impacts reflect the effects of the economy-wide
purchases of the intermediate inputs (labor and capital) needed to produce the final goods and services
that comprise the direct impacts. A portion of the direct and indirect impacts is in the form of increased

3 Employment includes total wage and salary employees as well as self-employed jobs in a region. It includes both full-time and part-time
workers and is measured in annual average jobs.

* Labor income includes both employee compensation and proprietor income.

* Total industry output is the value of total sales revenue, which includes both final and intermediate goods and services. It can be measured as
either the total value of purchases by intermediate and final consumers, or by the sum of expenditures on intermediate goods plus value added.

® Value added includes the components of Labor Income (employee compensation and proprietor income) plus property income (interest, rental
income, royalties, dividends, and profits) and indirect business taxes (primarily sales and excise taxes).

" The input-output model used was the IMPLAN Pro software system (Version 2.0), developed by Minnesota IMPLAN Group. The model
includes the software, which provides the data management services and performs the calculations to create and analyze impact scenarios using
input-output analysis, as well as the state databases that provide the information needed to create a New York-specific regional model.
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labor income generated by the increased economic activity. To the extent that this additional income is
spent within the New York economy, there are further impacts commonly referred to as induced impacts.

The input-output model calculates the cumulative impact of direct, indirect, and induced impacts. The
expenditure of one additional dollar on direct final purchases stimulates a cascading set of impacts in the
economy. The model sums up the cumulative “multiplier” or “ripple” effects of the initial direct impacts
throughout the various sectors of the economy.

5.2.2 Base Case and Program Case

The first step of the analysis was to develop a Base Case to estimate the impact of the SBC funds on the
New York economy had they been retained by the customers of the participating utilities. This case
provides a frame of reference, with which to compare the impacts of the New York Energy $mart*™
Program. The second step was to develop the Program Case to estimate the impact on the New York
economy of SBC funds allocated to the complete portfolio of New York Energy $mart™ Program
expenditures on goods and services. In each of these two cases, expenditure decisions are made by
different entities, for different reasons, resulting in purchases of widely different combinations of goods
and services from different sectors of the economy. By comparing the impacts of the Base Case and
Program Case, the analysis provides a comprehensive assessment of the net macroeconomic impacts of
the New York Energy $mart™™ programs.

5.2.3 Primary Factors Included

The analysis included estimating the impacts of the following primary factors:

. New York Energy $mart®" Program expenditures.

. Co-funding expenditures by Program participants.

. Stream of energy bill savings by program participants.

. Opportunity cost of New York Energy $mart™™ Program expenditures (i.e. potential impacts of

the amount of SBC funds collected from customers if they were to be spent by the contributing
customers in the absence of the New York Energy $mart®™ Program).

. Opportunity cost of co-funding expenditures (i.e. potential impacts of the co-funding
expenditures if spent in normal consumption and investment patterns in the absence of the New
York Energy $mart™ Program).

. Impact of reduced economic activity in energy-providing sector due to reduced purchases.

5.2.4 Results of Analysis

Summary. Results of the macroeconomic analysis, encompassing the eight years of Program
implementation (1999-2006) and ten years following Program implementation (2007-2016), indicate that
the New York Energy $mart®™ Program provides net macroeconomic benefits to New York in the form
of increased employment, labor income, total output, and value added. Table 5-3 indicates that the New
York Energy $Smart™ Program, averaged over the 18-year analysis period, creates and sustains an
average of over 4,700 jobs, increases labor income by $182 million per year, increases total output by
$224 million per year, and increases value added by $103 million per year.
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Table 5-3.
Summary: Macroeconomic Impacts of New York Energy $mart™ Program
Annual Average over 18-
Year Analysis Period (1999-

2016)

Jobs 5,492 4,201 4,774

Labor Income $236 million $138 million $182 million

Total Output $428 million $61 million $224 million

Value Added $221 million $9 million $103 million

Employment. Results of the analysis indicate that the New York Energy $mart® Program provides
substantial net macroeconomic benefits to New York in the form of increased employment, both during
the Program implementation years (1999-2006) and throughout the years following implementation
(2007-2016), during which the energy efficiency measures implemented by the program continue to
accrue annual energy savings. As shown in Table 5-3, the Program is estimated to result in an average
net gain of over 4,700 jobs in each year over the 18-year analysis period. Figure 5-1 shows net job
creation by individual year, and shows that the Program is estimated to result in a net gain of between
1,400 and 9,450 jobs during the Program implementation years, and over 4,200 jobs throughout the years
following implementation. As shown in Table 5-3 and Table 5-4, the average of net jobs estimated to be
created and sustained over the eight years of Program implementation is nearly 5,500 jobs. These are
jobs that are estimated to exist as a result of the Program, net of jobs that are lost in certain sectors as a
result of the Program.

The ramping up of jobs created during the Program implementation years (1999-2006), shown in Figure
5-1, largely reflects the impacts of the Program expenditures as programs are developed. The impacts of
energy savings increase each year over the implementation years as more energy efficiency and demand
reduction measures are installed and begin operation. The jobs created and sustained in the years
following Program implementation are entirely driven by the continuing stream of energy bill savings that
results from the measures installed under the Program.

Table 5-4 shows the estimated net job impacts of the Program disaggregated by individual industry
sectors. During the Program implementation years (1999-2006), net job gains are concentrated in
Personal and Business Services (2,464 jobs), Wholesale and Retail Trade (1,571 jobs), and Construction
(936 jobs), while the largest net job loss occurs in the Electric Utilities sector (319 jobs), due to the
reduced electricity sales. During the years following Program implementation, net job gains are also
concentrated in Personal and Business Services (2,504 jobs) and Wholesale and Retail Trade (1,580 jobs),
while the largest net job loss also occurs in the Electric Utilities sector (624 jobs). The lower employment
in the Agriculture, Forestry, and Mining sector (100 jobs) is due to the lower sales of natural gas and oil
which result from certain programs.

Another way to express the results of this analysis is to directly compare the average jobs created per year
for the Program Case to the Base Case (which estimates the impacts if the Program did not exist). This
comparison is shown in the bottom line of Table 5-5. During the Program implementation years (1999-
20006), the Program Case will create and sustain over three times the number of jobs than the Base Case
(218% increase). In the years following Program implementation, the Program Case will create and
sustain over 18 times the number of jobs than the Base Case (1,742%).
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Income. Results indicate that the New York Energy $Smart Program also provides substantial net
macroeconomic benefits to New York in the form of increased labor income. Table 5-3 shows that the
Program is estimated to result in an average net gain of over $182 million in labor income in each year
over the 18-year analysis period. Table 5-3 and Table 5-5 show that the Program is estimated to provide a
net gain in labor income of $236 million per year during the Program implementation years (1999-2006)
and $138 million throughout the years following implementation (2007-2016). Table 5-5 shows that,
during the Program implementation years (1999-2006), the Program Case will provide nearly three times
the labor income than the Base Case (174% increase). In the years following Program implementation,
the Program Case will provide over three times (236% increase) more annual labor income than the Base
Case.

Total Output and Value Added. Table 5-3 shows that the Program is estimated to result in an average net
gain of $224 million in total output and $103 million in value added in each year over the 18-year
analysis period. Table 5-3 and Table 5-5 show that, during the Program implementation years (1999-
20006), the Program is estimated to provide a net gain in total output of $428 million per year and a net
gain in value added of $221 million per year. Throughout the years following implementation (2007-
2016), the Program is estimated to result in a net gain in total output of $61 million per year and a net
gain in value added of $9 million per year.

53 THEORY AND LOGIC OF THE NEW YORK ENERGY $SMART*” PORTFOLIO

5.3.1 An Overview of the Portfolio Logic

The New York Energy $mart®™ Program represents a comprehensive approach to improving electric
system reliability, reducing the environmental impacts of energy production and use, and at the same
time, saving consumers and businesses money by:

. Accelerating the adoption of available cost-effective energy-efficient technologies and practices
that reduce electricity use and environmental impacts resulting from that use of energy.

. Accelerating the adoption of renewable sources (clean energy) to replace traditional sources of
energy, thus reducing environmental impacts of energy production and increasing energy
diversity.

. Improving energy management choices (e.g., reducing the demand for energy at peak periods of

the day and lowering overall energy requirements) to reduce resources required for energy
production and improve energy system reliability.

. Helping to develop next generation energy efficiency, renewable energy, and energy management
technologies.

NYSERDA’s portfolio of New York Energy $mart*"' programs addresses the areas of efficiency, clean
energy, and energy management by working with three key leverage points: upstream (supply-side),
midstream (supply chain/market infrastructure), and downstream (demand-side) market actors. The
NYSERDA portfolio has been referred to as “synergistic market transformation” where “programs target
key leverage points in the market systems, including market channels and actors from researchers to
wholesalers to retailers to customers in different sectors.”® Addressing all these leverage points
simultaneously helps ensure that changes will be sustainable. It also means the portfolio has differing
levels of risk, payoff, and timing of that pay off, from high risk strategic R&D that may result in a new
technology with major impact on energy production, distribution, or use, to rebates for purchase of an
existing technology that provides quick and certain reductions in energy use.

8 DeCotis, et.al., 2002
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A recent National Bureau of Economic Research review of theories of new technology adoption
concluded that “perhaps the most important factor is the need to develop complementary skills and capital
goods, especially in the case of systemic or general purpose technologies such as electricity and
information technology.” In the logic of NYSERDAs portfolio of programs, there is an implicit flow
from left to right (i.e., from supply of energy through energy services and markets to use of that energy),
recognizing of course the interconnectedness of these key leverage points.

Energy Supply < Energy Markets < Energy Demand

In each of these three areas, there is also logic from program activities to program outcomes. For each of
the three areas (Energy Supply, Energy Markets, and Energy Demand), a brief discussion of the logic
follows.

Energy Supply — Increasing the Availability of Clean Energy and Technologies that Lower or Manage
Energy Use

The New York Energy $mart®™ Program portfolio works with a broad suite of energy technologies
including energy efficiency, renewable energy, demand reduction, load management, and distributed
generation/combined heat and power technologies. In the area of energy production and supply, key
portfolio objectives are to:

. Increase knowledge about pollutant emissions and related energy issues (fuel type, seasonal and
time-of-day requirements, etc.) and of technology performance, to hasten the availability of new
renewable/environmentally clean, demand reduction/energy efficient and energy management
technologies (consistent with Objective 6); so that,

. Energy efficiency technologies and renewable energy sources will be a larger share of the energy
market and more and better technologies will be available for load management and transmission
from producers and suppliers.

Program activities to accomplish these objectives — the “how” and “who” include: research and
technology development (R&D) and technology deployment working with researchers, renewable
resource developers, and manufacturers in the selected technology areas to lower barriers and accelerate
availability.

° Hall and Khan, 2003
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Energy Markets — Building a Supporting Infrastructure for Clean and Energy-Efficient Technologies,
Services, and Use

In this middle area of market and policy infrastructure, key New York Energy $mart™ portfolio
objectives are to:

. Accelerate the development of supportive policy and business infrastructure; so that

. There will be more favorable policies and rules and better equipped, profitable, and more
numerous energy service businesses that will stock, sell and service the desired technologies
(consistent with Objective 5).

Program activities to accomplish these objectives — the “how” and “who” include: providing technical
assistance, training, tools, and financial and other incentives to energy services and businesses such as
installers, architects, building designers and owners, commodity providers or aggregators, and other
government agencies in order to change skills, attitudes, behaviors, product offerings, and policies.

Energy Demand — Increasing Demand for Renewable Energy, and Energy Efficient and Load
Management Technologies and Practices

The New York Energy $mart™ Program portfolio works in all end-use sectors: commercial (small and
large business), industrial, residential (all income levels, single and multiple family units), institutional
(hospitals and schools), and government. Recognizing increased consumer awareness and demand for
green power, technologies and practices that lower energy use, and conservation of energy resources, key
portfolio objectives are to:

. Increase access to, affordability of, and demand for clean energy and energy efficiency
technologies, so that

. Peak load is reduced (Objective 1), energy efficiency is increased and electricity use is reduced
(Objective 2), and sales of renewable energy are increased (resulting in reduced environmental
impacts — consistent with Objective 4), and so

. Electricity end-users (including those that have previously been “under-served) will save money
(Objective 3) and experience energy and non-energy benefits, both individually and collectively.

Program activities to accomplish these objectives include promoting and providing information, financial,
and other incentives to end-users to adopt mature technologies and practices in order to build a
sustainable increase in demand for clean, efficient energy technologies.

5.3.2 Market Issues/Barriers and Associated Market Actors Addressed

Table 5-3 shows the key issues and barriers, grouped to identify potentially relevant impacts by each of
the three areas discussed above, supply, demand, and institutional/market arrangements. Key market
actors within each area are listed in parentheses.
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Table 5-3.  Market Barriers and Market Actors Addressed by the Theory and Logic Model
Market Actors
Supply side Technical risk and uncertainty of profit, cost, and performance in R&D organizations

(upstream actors)

research and technology development initiatives
Uncertain demand for new technologies

Difficulty in financing new technologies

High capital cost of developing renewable resources

Not in my backyard (NIMBY) issues with siting renewable energy
production facilities

Developers and manufacturers
in the areas of efficiency,
renewable energy resources,
distributed generation and
combined heat and power, load
management, energy storage,
transmission technologies

Market structure /
policy
(midstream
actors)

Perception of risk
Lack of awareness, knowledge, understanding

Rules, regulations, standards, or rating methods may or may not
favor new technologies

Multiple stakeholders with differing policies and procedures
Comfort with the old and reluctance to try something new
Uncertainty of a competitive market and market actors

Suppliers’ motives are to sell product, not necessarily to promote
efficiency

Environmental permit hurdles that some market actors find too great

Wholesalers, distributors
Installers, contractors
Energy service companies

Architects, engineers and
designers

Retailers, governmental units,
building owners

Commodity providers,
aggregators

Demand side
(downstream
actors)

High information costs — lack of information on opportunities,
technologies, energy supply issues

High transaction costs - purchase requires dealing with multiple
actors

Undervaluing energy efficiency - i.e., high first cost, not seeing life
cycle costs and benefits

Lack of whole systems approach
Lack of available financing

Split Incentives - those who pay the energy bill are not making
decisions about building investments

Social benefits not internalized in pricing structure

Poor past experience with installation or service of energy efficiency
or renewable energy technologies

Aversion to risk — rapid obsolescence and high first cost

Consumers in the areas of
commercial, industrial,
residential, municipal,
institutional, and other
underserved populations

Policy makers
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5.3.3 External Influences

Key influences beyond the control of the Program include:

. Economic realities that might impact the level of new investment in technologies and energy
improvements in some or all sectors.

. The impact of changes (up or down) on the price of electricity.

. The effect of changing political climates, legislation and regulation (either supporting or not

supporting investment in energy efficiency, renewable energy, or load management).

Cost and performance changes in technologies that support or compete with technologies NYSERDA has
targeted might also influence Program success positively or negatively. In addition, there are numerous
other public and non-profit organizations working toward the same or similar objectives, and while
NYSERDA is working with these organizations, the funding, priorities, and timing of their activities and
results might not always occur as expected.

5.3.4 New York Energy $mart® Preliminary Logic Diagram

Figure 5-2 illustrates a preliminary portfolio-level logic diagram. In the diagram, New York Energy
$mart™ Program activities are shown in boxes across the top. The logic diagram continues, from top to
bottom, showing how these activities work with program inputs and market actors to achieve certain
outputs and short-term outcomes for the purpose of achieving intermediate- and long-term goals (shown
at the bottom of the diagram in text boxes). A logic chain for the New York Energy $mart*™ Program
evaluation effort, program selection and management activities, and inputs and potential external
influences are also noted on the diagram.
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Provide Technical and Financial Assistance to Energy Businesses

Number of people trained Increased knowledge, Change in stocking & floor Delivery channels
. skills, certification space established
Number of businesses
supported/ active Change in building New, profitable energy
equipment/product services, business

Number of audit tools specifications, design &

developed/ provided . . Increasing competition in
construction practices energy supply and
Number of retailers active in More financing available distribution
program
Market actors linked Net jobs created in NY

and other economic

Incremental cost of energy benefits to the state

efficient products/services
reduced Cost savings

Provide Technical and Financial Incentives to Decision Makers and Related Support to Policy Makers

Number of collaborations with Partnering between Lower transaction costs for More favorable policies,
DOE, HUD, local lenders & customers implementing energy actions rules, standards
ts, etc. . .
governments, ete Partnering between Rule changes on financing
dlow i . .
encrgy anc low icome More financing available
nitiatives

Increased use of life cycle
costing, whole buildings
approach

Dollars leveraged

Provide Technical Assistance, Coordination and Financial Incentives to Underserved Populations

Number of small businesses Financial packagers Buying groups established Increased ability to afford
served available energy bills
Number of low income More financing available

customers served

Number of residential
customers served

Number of municipal/
institutional customers served

Provide Technical Assistance, Coordination and Financial Incentives to End Users

Number of audits completed Greater awareness of Change in buying habits see general indicators

Number and dollar value of energy use & savings Increased purchase energy above
alternatives

incentives equipment/products
Energy saving

opportunities identified Efficiency valued

Promote Green Power and Efficient Use of Energy Generally

Number of website user Change in energy Changed attitudes toward Sustained change in
sessions (hits) awareness and assistance energy buying habits and demand

Number of marketing media sought

buys (by media type)

Number of customer
impressions
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5.3.6 Researchable Issues

Based on the logic model developed for the New York Energy $mart™ Program portfolio, a number of
relevant hypotheses are evident. The following is a list of researchable issues for potential testing, which
follow from the logic of the portfolio of programs in order to achieve long-term outcomes.

L.

10.

NYSERDA'’s planning, implementation, and continuous improvement of these programs with a
variety of stakeholders has led to a mixed portfolio of synergistic programs that are relevant to
fulfilling energy policy and addressing energy challenges in New York, are managed efficiently,
reach targeted participant groups, and have measurable impacts.

Program activities to encourage and document demonstrations and development of new energy
technologies have led to quicker development of new options, more private investment in these
technologies because of the data and incentives, and increased supply of clean, efficient,
renewable, energy-saving, and peak load managing technologies.

Program collection of environmental and other energy-related data and policy studies have led to
increased policy-maker and public knowledge and understanding of the issues concerning energy
supply and use, and the demonstrated performance, costs, and benefits of renewable energy,
energy efficiency, and energy management technologies.

Program information and technical assistance activities have led to accelerated development of
favorable, supportive government policies for developing and adopting renewable energy, energy
efficiency, and load management technologies.

Program information, technical assistance, certification, and financial incentive activities
supporting energy markets (the supply/delivery chain) have increased knowledge and skills and
encouraged the startup, and are increasing the profitability of energy service companies and
businesses, and are supporting a more competitive energy market (Goal 4).

Program activities, including coordinated initiatives with other government and public benefit
programs, have led to increased access, affordability, and demand for clean, efficient technologies
for all customers, including underserved customers (Goal 2).

The sum of program’s demand, supply, and supply chain activities has lead to greater supply,
sales, and adoption of energy technologies that resulted in reduced energy use and costs, as well
as non-energy benefits, for all consumers. These changes are sustainable.

The sum of program activities in R&D, building supportive infrastructure, and increasing
awareness and demand for load management and renewable energy technologies has led to
improved system-wide reliability and peak reduction through energy efficiency and technology
advances (Goal 1).

Program activities in areas of supply, infrastructure, and demand have together led to reduced use
of energy from fossil fuels, improved load management, and increased market share of renewable
energy and thus, reduced environmental impact of energy production, distribution, and use

(Goal 3).

What influences external to the Program, such as cost and performance of existing technologies,
changes in regulations and legislation, and the cost of electricity, have helped and/or hindered the
success of the Program, where and how?
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5.4.3 Evaluation of Cycle Time Reporting System

The existing cycle time reporting system has become inflexible and time consuming to maintain as a
result of the significant growth in the number and variety of NYSERDA contracts, the many different
sources of cycle time information, and the lack of automated tracking and analysis procedures.

Fortunately, the current investigation into cycle time has identified significant ways to improve tracking
and analysis of cycle time data. NYSERDA has a new Projects Database that centralizes contracting data
and can be a valuable resource for simplifying cycle time analysis and reporting. Senior management
support suggests data quality will remain high in the Projects Database and that necessary changes will be
made as needed to increase its utility to the organization as a whole. Those responsible for analyzing
cycle time can obtain appropriate data extracts from the overall database. They can use SPSS or a similar
statistical software package to fully assess and improve upon the existing cycle time reporting. This type
of flexible software can be used to run standardized reports from extracts and can also be easily
customized to accommodate changing data definitions or business rules.

Despite breakthroughs in data quality, completeness, automation, and analysis, cycle time as it is
currently reported is probably not a useful metric for NYSERDA. Cycle time reporting has occurred at a
highly aggregated level (total RFPs, total PONS, total Incentives). In speaking with six program
managers and one project manager, most had little knowledge of or interest in cycle time at such an
aggregated level, although they all felt they managed their contracts well when the contracts were in their
departments under their control.

One program manager, who handled a large volume of routine incentive contracts was interested in turn-
around time on contracts, but was already tracking this. Other managers noted the individualized nature
of many contracts and the lack of control they have over large parts of the contracting process. Most
managers did say they thought contracting took too long, but their biggest concern was about the time it
takes up-front to launch a new solicitation. This concern is not covered under the current cycle time
analysis.

Based on program manager feedback, cycle time could still be made useful if it is tailored to their needs
and concerns, and is likely to be the most useful when it is an intrinsic part of program goals—for
instance, in areas that process many contracts that are fairly standardized.

Outside studies show that state and municipal government purchasing agencies report 60 days as the
median cycle time for “RFP/Best Value Procurement” and “Properly prepared and approved purchase
requisitions for proposal/negotiated procurement.” While not strictly comparable to NYSERDA’s cycle
time measures, these results are much lower than NYSERDA’s median times over an eight-year period of
189 days for PONs and 140 days for RFPs. They are about the same as the results for Incentive PONs, at
about 63 days. To the extent that Incentive PONs are the most like a typical state government purchasing
contract, this suggests NYSERDA'’s cycle times in this area are comparable to those of outside agencies.

5.4.4 Recommendations

. Use Projects Database for Cycle Time. The Projects Database should serve as the source for
cycle time reporting. Any problems that arise in terms of incomplete or insufficient data should
be reported and fixed by the Projects Database manager. Analysis of the Database for cycle time
purposes could serve a positive function for the entire organization by improving the Database’s
overall reliability and consistency. If changes or additions become necessary, the strong senior
management support for the Database should help simplify and streamline the change process.

. Increase Versatility of Projects Database Extracts. ldentification of cycle time-related subjects
for analysis should be as clear and unambiguous as possible. To this end, PONs, RFPs, and
Incentive PONSs should all be clearly identifiable and retrievable as a group from the Projects

5-22



Volume 2 Section 5: Portfolio-Level Evaluation Findings

Database. Non-SBC funded projects should also be clearly identified or screened out from the
extract used for analysis. This could be accomplished through hard-coded database flags or by
data definition of extract fields using a data analysis software package.

. Use SPSS or similar data analysis software to analyze cycle time data. Such software gives the
user maximum flexibility to work with and design the most useful reporting formats. It also
provides an easy way to work with data in a variety of ways, including the summary forms that
have been historically used for cycle time reporting at NYSERDA.

. Change analysis methods and support for cycle time, if NYSERDA wants cycle time to
accurately reflect contracting effectiveness and to become a higher priority at NYSERDA.
Current methods are too highly aggregated to reveal definitive findings about the contracting
process and the current reporting is not useful to some program managers; even the contracts
manager does not track cycle time. Program managers need to be consulted about what type of
cycle time reporting would be useful for their individual programs and how information might be
usefully aggregated across programs.

5.5 BENEFIT/COST & VALUE/COST ASSESSMENT

The benefit/cost (B/C) analysis reported here extends the work conducted in 2001 and 2002 in which B/C
tests were applied to 70 measures and 11 of the largest New York Energy $mart® programs. Due to
time and budget constraints, the earlier B/C analysis was limited in the range of benefits that were
included. The current analysis includes both additional programs as well as a much wider array of
benefits such market effects, system reliability benefits, hedge benefits, and macroeconomic benefits. In
this section, we present a brief description of the analysis methods that will be used for both deployment
and R&D programs. The New York Energy $mart™ receiving B/C analysis are listed in Table 5-6.

Table 5-6.  New York Energy $mart*™ Programs Receiving B/C Analysis

Research and Development Programs

New Construction Program ENERGY STAR®™ Homes & Home Distributed Generation/Combined Heat
Performance & Power (CHP)

Keep Cool Distributed Generation/CHP - New
Product Development

C/I Performance Program

Peak Load Reduction Program
Residential Comprehensive Energy
Management Wholesale Renewables

ENERGY STAR® Products and Bulk End-Use Renewables
Purchase Program

Enabling Technology for Price
Sensitive Load Management

Tech. Assistance Program
Next Generation Energy Efficient End-

FlexTech Low-Income Programs UseTechnologies
Premium-Efficiency Motors Low Income Assisted Multi-Family Energy Information Management
Small Commercial Lighting Low-Income Direct Install Systems

Commercial HVAC Strategic Energy Reliability

NY Energy $mart Loan Fund

Smart Equipment Choices

Deployment programs will receive a traditional benefit-cost analysis in which both the benefits and costs
can be easily translated in dollars. However, owing to their unique nature, R&D programs will receive a
non-traditional B/C analysis, called a value/cost (V/C) analysis. The results of the B/C analysis for
deployment programs will be submitted as a separate report at a later date. It is important to emphasize
that the B/C analysis is an ongoing effort that will be enhanced and revised for various programs or
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measures over the coming years, as new data and information are made available. In the next section, the
B/C analysis plan for the deployment programs and the V/C analysis plan for the R&D programs are
presented.

5.5.1 Deployment Programs

Eighteen deployment programs will receive a traditional B/C analysis. The underlying principles of this
analysis are: 1) cost and benefits are based on measures installed or projects completed from program
inception through December 31, 2003, and 2) costs will be included if and only if there is a quantifiable
benefit that can be estimated that is associated with the costs. In other words, if we are unable to estimate
a benefit, due to time or resource constraints, the cost will not be included until an estimate can be made.

The B/C analysis consists of the following three tests:

. Total-Market-Effects Test (TMET). This test is conducted at multiple levels and incorporates
all costs (including NYSERDA costs and participants’ costs) and contrasts them with their
associated benefits that include market effects and other non-energy benefits. The TMETs
included in this evaluation are:

- Program level
- Market-sector level

- New York Energy $mart* portfolio level

. Program-Efficiency Test (PET). This test, conducted at the program-level, compares
NYSERDA spending to avoided energy costs over the life of the measures supported by the
program.

. Measure-Level Test (MLT). This test is similar to NYSERDA’s existing measures screening

model that compares incremental costs'? to avoided energy costs over the life of the measure.
For each test, the general formula for the B/C ratio is:

Cumulative Net Present Value of Benefits

Cumulative Net Present Value of Costs

The difference among the tests is the choice of benefits to include in the numerator and the choice of costs
to include in the denominator. Each of the tests for deployment programs is briefly described below.

Total Market Effects Test (TMET)

The TMET attempts to include all costs, including participant spending, and all benefits, including, where
appropriate, market effects. The formula used to calculate a TMET is:

Cumulative Net Present Value of All Benefits
Cumulative Net Present Value of NYSERDA Costs, Customer Costs and Market Costs

More specifically, the benefits and costs that are included in the TMET are shown in Table 5-7.

12 Incremental cost is the difference in cost of changing from standard equipment to energy efficient equipment.
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Table 5-7.  Benefits and Costs Included in TMET for Deployment Programs

Costs
Avoided Electricty Costs (energy and capacity) Program costs”
Avoided customer O&M costs, if applicable Customer Contributions®
Market effects - KWh & KW Market effects costs (incremental cost of units purchased

outside of the program)

T&D benefits Other customer costs (staffing, added maintenance, training)

Avoided water, oil, and natural gas costs if applicable

Hedge benefits

Reliability benefits

Other non-energy benefits (e.g., collection costs, health,
safety, etc), if applicable

Macroeconomic benefits (net)

a. Cost for design, administration, marketing, evaluation as well as customer/contractor rebates associated with each program

b. Full incremental measure and installation costs, minus any incentives provided by the program.

Program Efficiency Test (PET)

In the previous B/C analysis, the Administrative Cost Test (ACT) was calculated for individual programs
as a way of measuring the efficiency with which each program is delivered by NYSERDA. The benefits
included in the ACT were:

1. The avoided energy and capacity costs

2. The avoided customer operations and maintenance costs, when available

3. The benefits derived from low-income programs such as avoided bill collection costs, where
applicable

4. The avoided costs of resources such as water, where applicable

5. Market effects, when data were available

Thus, the benefits were not uniform across all the programs. However, the costs were uniform, consisting
of:

Incentives paid by the program
Program implementation costs
Program administration costs

Evaluation costs

A e

Marketing costs

For this analysis, the ACT was simplified and the name has been changed to the Program Efficiency Test.
For each program, the benefits are restricted to the avoided costs of the lifecycle KWh and KW impacts.
The costs are restricted to incentives paid and program implementation costs. This approach eliminates
any variations in the PET that might be due to changes from one year to the next in evaluation resources
devoted to measuring any additional benefits such as market effects and non-energy benefits. That is, this
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approach allows for consistent (“apples-to-apples”) comparisons over time of the efficiency with which
programs are designed and delivered.

The formula to calculate a PET is:

Cumulative Net Present Value of Energy and Demand Savings
Cumulative Net Present Value of NYSERDA Implementation and Incentive Costs

Measure Level Test (MLT)

At the measure level, benefits are quantified by multiplying the annual energy and capacity savings values
by the cumulative net present value of estimated avoided energy and capacity costs over the measure life.
With respect to energy and capacity savings, the M&V Contractor reviewed over 400 individual measures
as part of a New York Energy $mart™ deemed savings measure review. The Contractor reviewed
NYSERDA'’s engineering algorithms and input assumptions that produced the energy and capacity
savings for each of the measures. In many cases, this review resulted in changes in the savings estimates.
Dividing the Contractor-estimated savings by the NYSERDA-estimated savings yielded what is called a
realization rate. These are averaged for all of measures within a given end use to produce the average
realization rate. The following general observations can be made:

. Lighting measures in general had a KWh realization rate greater than 1.0, reflecting an increase in
assumed operating hours.

. The KWh realization rate for Motor measures was very close to 1.0.

. In general, HVAC measures had a KWh realization of less than 1.0, due to reduced assumed

operating hours, as well as changes to baseline due to governmental policy changes.

. The demand (KW) realization rate is less than 1 for all end-use categories since NYSERDA did
not include a coincident demand factor in their calculations.

Other quantified cost savings are added to the energy dollars saved to make up the numerator in the B/C
ratio. Costs are the incremental cost data documented for each measure and are used in the denominator
of the B/C equation.

Incremental cost data, which reflects the difference in cost of changing from standard equipment to
energy efficient equipment, were not reviewed as a part of this analysis.

The formula used to calculate a MLT is:

Cumulative Net Present Value of Energy and Demand Savings

Incremental Cost of the Measure

5.5.2 R&D Programs

For deployment programs for which energy and demand savings can be estimated and converted into
dollars and then compared to costs, a traditional benefit/cost analysis may be used. However, Research
and Development (R&D) programs are, by their nature, difficult to evaluate using this approach. The
planned outcomes of actions taken now are subject to multiple influences that may be beyond the ability
of the program to influence, yet are crucial in attempting to meet the ultimate goals of the program. The
resulting benefits of today’s activities, while they can be eventually monetized, may not be fully
recognized for many years.

Given these unique program characteristics, the V/C analysis is used, which is based on the premise that
with sufficient thought and knowledge of the R&D programs, there are areas within the program design
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and delivery process that can be assessed to assure stakeholders that the R&D programs are moving
forward with reasonable expectations of success. Determining the underlying theory behind why planned
actions should create specified outcomes is one of the first steps towards creating relevant indicators of
future success. Reaching agreement on a program theory is facilitated by preparing a program theory and
logic model.

NYSERDA and its contractors, working closely with the R&D program managers, have developed a
preliminary program theory and logic model to provide a structure to the activities and expected outcomes
of R&D projects. In this first stage of the development of the logic model, the main intentions were to:

1. Determine whether the model was sufficient to describe NYSERDA’s R&D activities
2. Show that R&D projects develop through discrete stages

3. Show that projects have a variety of outcomes that can be clearly defined

4. Demonstrate that NYSERDA’s activities are directed toward useful goals

By identifying discrete stages in the development of a product, the logic model indicates key stages at
which evaluations could occur, and suggests a preliminary set of key indicators of success that could be
used in the future to evaluate the progress of projects.

The R&D programs addressed in this analysis include:

. End-use renewables

. Wholesale renewables

. Combined Heat and Power
. Other R&D

The fourth group, Other R&D, is very different from the other three because it is composed of a much
more heterogeneous mix of projects, including:

. Next Generation of Energy Efficient Technologies
. Distributed Generation
. Strategic Energy Reliability Technologies

Preliminary work on the value-cost analysis is presented in Section 9.

5.6 PROGRAM SYNERGIES

Market transformation or market development can be accelerated when programs work together to
produce synergistic effects, meaning that the total measured benefits of the portfolio of programs are
greater than the sum of benefits only attributable to individual programs. This acceleration is illustrated
in Figure 5-4, and the concept and hypothesis of New York Energy $mart®™ Program synergy was
reported previously.” As the sole administrator of the Program, the likelihood of achieving synergies at
NYSERDA is greater than if the elements of the Program were disaggregated and administered separately
by several entities. Oak Ridge National Laboratory (ORNL) is assisting NYSERDA in designing and
implementing an evaluation of program synergies. This effort also serves a purpose as an effective
management and program planning tool.

"> New York Energy $mart™ Program Evaluation and Status Report, May 2003

5-27


http:previously.13



http:future.15



http:expected.16

Section 5: Portfolio-Level Evaluation Findings Volume 2

. Improvements are needed in how information about programs is provided to customers and to
NYSERDA staff, and more market information and penetration data needs to be collected about
these technologies, which would allow staff to better understand synergy opportunities and how
to measure the results of synergy."®

. Comments about changing market circumstances and the future identify many important issues
for programs to consider, but generally did not address the improvement of synergistic
opportunities.

ORNL noted that the focus groups had value above and beyond their purpose of measuring synergy.
Participants said they benefited from the extended discussions, which helped to build interpersonal
relationships that either had not existed before or were not as strong as participants desired. Participants
in at least one focus group agreed to reconvene periodically on their own to share information and ideas
related to their common technology interest. Thus, this exercise of assessing synergy had benefits to
evaluation and also to program management/implementation.

ORNL recommends the following next steps and points for consideration based on the focus group
findings:

. Obtain better measurements of market penetration rates, along with indicators of programmatic
synergy that may be acting at the level of program participants. Future surveys are planned with
program participants (customers).

. Conduct focus groups that address only the questions of future market penetration rates and time
frames, once current market penetration rates are better understood, to help staff create a more
comprehensive vision of the future and market end-states for their program areas; these focus
groups should cut across technologies so that synergies among technologies (and their supporting
programs) can also be explored.

. Find ways to make programs less confusing and more seamless to customers while maintaining
internal program diversity.

. Determine why there appears to be significant disagreement between the apparent multiple
influences upon customers and the observed lack of a more widespread awareness among target
market actors.

. Further develop a metric to measure internal organizational synergy e.g., by quantifying the ten
conditions for synergy.

. Develop ways to assist staff with better understanding the synergistic potential of programs and
activities.

'8 Market characterization and assessment work is being conducted simultaneously with the effort to determine identify and quantify synergies,
and will soon be available to help inform this effort.
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5.7 OPPORTUNITY ANALYSIS AND RECOMMENDATIONS

5.7.1 Objectives and Approach

The purpose of this analysis was to identify opportunities for the New York Energy $mart®™ Program to
expand or modify its activities to more effectively meet its public benefits program goals, and to
recommend them for consideration by NYSERDA management and program staff. This work was
carried out by the HMG team".

The following approaches were used to gather information:

1. A comparison of the programs offered through the New York Energy $mart™ Program with
those offered by public benefits programs in other regions of the country. This comparison is not
intended to judge the relative effectiveness of the New York Energy $mart™ Program, but to
compare its scope, magnitude and delivery mechanisms with those of others, to discover
instances in which NYSERDA’s approach differs from that of other program administrators, and
where opportunities might therefore exist for new or revised programs.

2. An analysis of responses from New York Energy $mart®™ customers and staff about where
opportunities for improvement exist within programs. This approach was intended to identify
opportunities for improving the flow of information and the efficiency of program delivery.

3. A dialogue between the HMG team and NYSERDA directors and managers to determine whether
prospective opportunities are worth pursuing, are already covered by other New York Energy
$mart® Program activities, or are inappropriate to the New York climate or market conditions.

4, The HMG team’s and specialty contractors’ experience gained by advising other program
administrators about the operating efficiencies and delivery mechanisms of public benefits energy
programs.

There are some important caveats about these opportunities. The primary caveat is the source and intent
of the ideas. While the HMG team includes seasoned and senior program evaluators who have many
years of experience in working with energy efficiency programs, the team is not engaged day-to-day in
the management of the New York Energy $mart*™ Programs. Consequently, the team was not privy to
all of the considerations embedded in NYSERDA’s choices of programs, approaches, resource allocation,
etc. Moreover, ideas that have been successful in other regions may not be equally successful in New
York for numerous reasons having to do with the institutional and business climate, market
characteristics, and other less-quantifiable factors. Finally, many of the opportunity recommendations
summarized below would entail long-term shifts in NYSERDA’s approach, budgets, staffing and
resources, and would require substantial and long-term efforts to implement.

Because of these caveats, it is hoped the reader will consider these recommendations as potentially
valuable ideas that should be evaluated on their strengths, weaknesses and applicability to the New York
Energy $mart® Program. The Program is already having substantial success without these
recommendations and, in some cases, is already moving gradually in the directions suggested, so no harm
would result if all of these recommendations were ignored. Nevertheless, the HMG team believes that
each of these recommendations has the potential to further increase NYSERDA’s success if they are
adopted, adapted and implemented well.

' Heschong Mahone Group, Inc. team, lead by Douglas Mahone and Cathy Chappell, included Dr. Lynn Hoefgen (Nexus Market Research, Inc.),
Dr. Ben Bronfman and Dr. Rick Ridge.
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Review of Other Public Benefits Programs

Several of the opportunities presented here were developed as a by-product of the program evaluation
work carried out by NYSERDA in 2003, which is described throughout this report. In addition, HMG
reviewed public benefits program activities in other regions. More than a dozen nationally-known
administrators were chosen as subjects for a program-by-program comparison with the New York
Energy $mart® portfolio, these included:

1. Energy Trust of Oregon

2. Northwest Energy Efficiency Alliance

3. California Public Utilities Commission, California Investor Owned Utilities and Municipal
Utililty Districts

4. Energy Center of Wisconsin

5. Efficiency Vermont

Finally, reports on energy program “best practices” published by the American Council for an Energy-
Efficient Economy (ACEEE) and the Energy Trust of Oregon were also reviewed.

5.7.2  Opportunities Identified

A wide variety of potential opportunities were considered for recommendation. It should be noted that the
review of programs in other regions found a high degree of similarity among the public benefits energy
programs offered in each state. Differences in climate account for the majority of variation.

Nevertshhgless, the few differences that were found suggest significant opportunities for New York Energy
$mart™" .

Table 5-8 summarizes the opportunities that the HMG team, in consultation with NYSERDA Directors,
Managers, and staff, has recommended for further investigation or immediate implementation.

5-32



Volume 2 Section 5: Portfolio-Level Evaluation Findings

Table 5-8.  Summary Table of Opportunities

Description
Program Consolidation of certain programs could improve market interactions, leading to increased
Consolidation consistency and efficiencies in program delivery.
Differentiated Systematic experimentation with custom marketing media and messages across different markets
Marketing could lead to identification of more effective ways to increase awareness, alter attitudes, and

stimulate demand.

Utility Bill Financing Implementation of a method of financing energy efficiency improvements whereby, for example,
the utility funds improvements to an owner’s building, and then the tenants repay the cost of the
improvements through a line item on their utility bill. This financing mechanism addresses the
split incentives barrier that makes the building owner unwilling to invest in energy efficiency
because only the tenants see the energy cost savings.

Improved Data Standardization of data collection and tracking systems could result in easier cross-referencing
Systems between programs and more timely reporting of results.
Energy Center Creation of a New York Energy Center could provide greater public access to educational,

demonstration, and technical information about energy efficiency and renewable energy.

Tax Credits Linking program offerings with federal tax credits, if enacted, could provide leveraging
opportunities.
Codes and Standards Greater linkage of program activities with building codes and standards may enhance progress

toward market transformation.

Market Penetration Building-level market penetration tracking could lead to improved assessment of improvements
Tracking in energy efficiency over time.

Industrial Process Greater emphasis on industrial process improvements, targeting the most energy-intensive, small-
Energy to medium-sized facilities, may result in substantial energy savings.

Market Adoption of Greater emphasis on accelerating the adoption of products developed through the R&D program
R&D may lead to acceleration of energy savings.

A complete, stand-alone report on this Opportunity Analysis will be published by NYSERDA by mid-
2004.

5.7.3 Opportunities Considered but Dropped

The following are opportunities that the HMG team considered but decided not to pursue, either because
they are not viable, or because they are already covered by other NYSERDA programs.
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Table 5-9.  Opportunities Considered but Dropped
Reason dropped
Utility Data Consider major effort to gain access to utility Legal concerns, need for major
Availability customer/billing data. PSC or even legislative action to

implement.

Consumer Education
— Outreach Program

Consider a focus on the grade school and high school
opportunities. The type of education can include
curriculum development that is geared toward teachers or
educational activities that are directed at the students
themselves. Community-based organizations could be
engaged to assist in the program.

NYSERDA is about to sign a
contract for K-12 education.

Code Official New York adopted the International Energy Conservation Similar effort already underway
Training Code (IECC) in July of 2002. Training of local code with cooperation of Department of
officials could help assure that the codes are adhered to for State.
residential new construction.
Building Consider developing and implementing a program to Currently a part of some existing
Commissioning / promote building commissioning / recommissioning, to programs, especially New
Recommissioning help ensure that buildings perform up to expected design Construction.

parameters.

Agricultural process
efficiency

Consider funding research, development and/or
demonstration projects for agricultural process efficiency.

NYSERDA already does this.

Low head hydro Consider feasibility studies into small hydro projects for NYSERDA already does this.
distributed generation.
Submetering Many buildings have only a single ‘master’ electricity NYSERDA has supported
meter, and each tenant pays a fixed percentage of the total residentail significant support for
electricity cost for the building. Consequently tenants have residential submeteringeand is
no incentive to save energy because they receive only a currently xploring technologies
fraction of the benefit. that could reduce installation costs.
Refrigerator Program would offer a bounty for turning-in old working Not clear program would be cost
Recycling Program refrigerators at the time of purchase (or with proof of effective, due to high

purchase) of a new efficient unit. The program would
sponsor demanufacturing of the units.

demanufacturing costs.

Small Commercial

This would be a direct installation program for hard-to-

Current program efforts are

Lighting Program reach customers. expected to successfully reach this
market.

Tailor ENERGY Energy savings could be increased by ensuring that home NYSERDA already does this.

STAR homes design is optimized for New York weather.

requirements to New
York climate.
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SECTION 6:

BUSINESS AND INSTITUTIONAL (B/I) PROGRAMS

6.1 OVERVIEW OF B/ PROGRAM AREA

The Business and Institutional programs are intended to identify and effectuate changes in decision
making to improve the efficiency of electricity use in the commercial, industrial, multifamily, and
institutional sectors. The programs also address petroleum and natural gas use efficiency in order to
provide customers more comprehensive and attractive incentives and financing packages, and to promote
fuel switching where doing so will help reduce peak electric demand.

The Business and Institutional Program area includes:

. Commercial/Industrial Performance Program (CIPP). Provides incentives to energy service
companies (ESCOs) and other contractors to promote energy efficiency capital improvements by
end-use customers.

. New Construction Program (NCP). Provides incentives to buildings owners, encouraging the
use of energy-efficient design and building practices among owners, architects, and engineers.

. Peak Load Reduction Program (PLRP). Provides incentives to end-use customers and energy
service providers to implement measures that reduce electric load during periods of peak demand.
Included in the discussion of PLRP in this section are outcomes from the Enabling Technology
for Price-Sensitive Load Management Program (ET). This R&D initiative supports energy
service providers in implementing advanced technologies for load aggregation and curtailment.

. Technical Assistance (TA), Flex Tech, and Energy Audit Programs. Provides incentives for
detailed energy studies. The Energy Audit Program funds walk-through audits for small business
owners.

. New York Energy $mart®™ Load Fund. Provides reduced-interest financing for energy-

efficiency measures through a network of participating banks and financial institutions.

. Small Commercial Lighting Program (SCLP). Provides incentives to lighting suppliers,
contractors, and retailers for the installation of effective, energy-efficient lighting.

. Smart Equipment Choices Program (SEC). Provides incentives for pre-qualified equipment to
encourage the installation of high-efficiency measures at the time of retrofit or replacement.

. Premium-Efficiency Motors Program. Provides incentives to motor vendors to induce
structural changes in the motors market, resulting in increased use of premium-efficiency motors
in commercial, institutional, industrial, and municipal applications.

. Commercial and Industrial (C/I) Innovative Opportunities Program. Funds activities that
address availability, promotion, and sale of energy-efficient products and services not addressed
through other market transformation programs.

. Commercial HVAC Program (HVAC). Designed to increasing the availability, promotion,
sale, and long-term performance of energy-efficient commercial or industrial heating, ventilation,
and air conditioning products and services. Building commissioning is also targeted.

. Municipal Water and Wastewater Treatment Program. Demonstrates and promotes the
application of energy-efficient and innovative technologies in municipal water/wastewater plants.
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6.1.3 Summary of B/I Evaluation Findings

Table 6-2 shows the energy savings from Business and Institutional programs that were evaluated. The
benefits shown are those from measures that have been installed through year-end 2003. The total
reported savings is 907 GWh per year. The adjusted gross savings, which is derived from applying
Nexant’s (M&V contractor) realization rates, is 913 GWh. The savings, after adjusting for Summit
Blue’s (MCAC contractor) free ridership and market effects is shown as net savings. Shown in Table 6-3
is a summary of the on-peak demand savings before and after adjustments by Nexant and the MCAC
team. Natural gas and oil savings were also reported by two programs: (1) Technical Assistance and (2)
New York Energy $mart*™ Loan Fund.*

Table 6-2. Summary of Cumulative * Annual Gross and Net Electricity Savings for Business and
Institutional Programs (from Program Inception through Year-End 2003)

Net Savings
(GWh)"

C/I Performance Program 346.2 352.9 282.3
New Construction Program 72.2 71.8 94.8
ek Lo i
Tech. Assistance 361.0 361.0 361.0
Eg::lggzg Energy Smart™ 18.7 18.7 18.7
Small Commercial Lighting 4.0 4.0 3.8

Smart Equipment Choices 544 54.4 48.9
Premium-Efficiency Motors 7.1 7.1 6.3

Commercial HVAC 0.4 0.4 0.3

Total 906.7 913.0 860.0

a. Cumulative annual savings impacts are the savings realized in a single calendar year from measures installed to date. Totals have not been
adjusted for potential double counting of savings among programs which has yet to be confirmed.

b. For several programs not receiving a full MCAC evaluation this year (including C/I Performance Program, Small Commercial Lighting, and
Commercial HVAC), preliminary net-to-gross ratios are based on secondary data and may change as additional research is conducted in the
coming year. Refer to the program section for more information.

c. The realization rate and net-to-gross ratio are the same as those used for permanent demand reductions.

* The combined savings from natural gas and oil was 2.5 million MMBtu per year.
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Table 6-3. Cumulative Annual Gross and Net On-Peak® Demand Reduction for Business and Institutional

Programs (from Program Inception through Year-End 2003)

Net Savings
MW)®

C/I Performance Program 76.0 51.9 41.5
New Construction Program 10.8 15.4 20.3
Peak Load Reduction and .
Enabling Technology 683.0 663.0 631
Technical Assistance 96.0 96.0 96.0
New York Energy
$mart>™ Loan Fund 24 24 24
Sr.nall' Commercial 10 1.0 0.95
Lighting
Smart Equipment Choices 252 252 22.7
Premium-Efficiency 1.4 1.4 12
Motors
Commercial HVAC 0.1 0.1 0.1
Total 895.9 856.4 816.2

a. Includes curtailable load. Totals have not been adjusted for potential double counting of savings among programs which has yet to be

confirmed.

b. For several programs not receiving a full MCAC evaluation this year (including C/I Performance Program, Small Commercial Lighting,
and Commercial HVAC), preliminary net-to-gross ratios are based on secondary data and may change as additional research is conducted in

the coming year. Refer to the program section for more information.

Free ridership ranged from 9% to 36% and spillover ranged from 3% to 106% for programs in the B/I
program area. The overall net energy savings for B/l was about 5% lower than NYSERDA’s program-
reported savings estimates. The overall net on-peak demand savings was about 9% lower than
NYSERDA'’s program-reported savings estimates.

Participating customers expressed high levels of satisfaction with B/I programs, with around 80% to 90%
saying the technologies installed met or exceeded their performance expectations, and about 70% to 80%
saying the technologies met or exceeded their financial expectations.

Several conclusions were drawn from the process evaluations conducted by the Research Into Aaction
Process Evaluation Team. The Technical Assistance Program was found to be well managed and
operating smoothly. Tracking of projects data was found to be inadequate, particularly for the Technical
Assistance Program which relies on the NYSERDA-wide Projects Database for projects information.
RIA also concluded that the “first come, first served” approach used by the New Construction Program
has generated strong demand for program incentives and that this high demand has strained program
resources.

The Program Theory/Program Logic Contractor (GDS Associates) developed hypotheses to be tested and
indicators to be tracked by other evaluation contractors doing primary research. Some hypotheses were
tested in the current work, while others were developed for future work. An example of a hypothesis to
be tested is that, for the New Construction Program, outreach activities by NYSERDA and word-of-

* Nexant defined summer on-peak period as June 1 to September 30, Monday through Friday, excluding holidays, 1 to 5 PM.
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mouth information from participating designers will lead to program awareness by non-participating
designers. An associated indicator to be tracked is awareness among non-participating designers. Other
indicators to be tracked include the percentage of construction activity in New York involved in the
program, and increasing numbers of non-participating A&E firms recommending whole-building
modeling and energy efficiency measures.

Oak Ridge National Laboratories (ORNL) conducted a case study of the Commercial and Industrial
Innovative Opportunities Program. The case study showed that working with smaller municipalities to
increase their energy efficiency requires significant and persistent communication and technical and
financial assistance, and building of trust between NYSERDA and municipal decision makers.

6.2 COMMERCIAL/INDUSTRIAL PERFORMANCE PROGRAM (CIPP)

The CIPP provides incentives to energy service companies (ESCOs) and other contractors to promote
energy-efficiency capital improvement projects. In this program, NYSERDA executes a standard
performance contract with the ESCO.® Final payment is based on savings that were verified in
accordance to a pre-determined M&V plan. The performance period for each contract is two years and
includes up to two M&V reports. The program began in June 1998 with the release of RFP 421 for
program design assistance, followed by an incentives program opportunity notice (PON) in January 1999.
As of December 31, 2003, the anticipated savings from all participants is 700 GWh per year. There are
currently over 600 projects in the program.

6.2.1 CIPP Measurement and Verification

CIPP Adjusted Gross Savings

The program’s reported savings from installed measures is 346 GWh per year. This values was adjusted
based on the M&V evaluation contractor’s review and a range of adjusted values is shown in Table 6-4.
The program’s M&YV protocol ensures accuracy of reported savings as borne out by the 1.02 realization
rate’ for the program energy savings. The program reports nominal demand savings, as opposed to on-
peak demand reduction. The realization rate of 0.68 for demand savings reflects Nexant’s adjustment for
summer on-peak coincident demand.

Independent technical consultants provide third-party review of each project. The consultants review
submissions at each of four stages (Application, Detailed Energy Analysis, Post-Installation, and M&V),
checking calculations and savings models, conducting baseline and post-installation inspections, and
reviewing M&V plans. The M&V plan for each project requires measurement of key equipment
parameters such as operating hours, time of use, flow rates, and other performance metrics.

The M&V procedures used in program are adapted from those defined in the 2000 International
Performance Measurement and Verification Protocol (IPMVP) and the 1996 Federal Energy Management
Program (FEMP). Thus, the reported savings are highly reliable and suitable as basis for financial
transactions.

CIPP M&V Methods

The M&V evaluation contractor examined a sample of completed projects in order to develop realization
rates that can be applied to all completed projects. A realization rate is the percentage of reported savings

¢ Other contractors who are not ESCOs are also eligible to participate in CIPP.

7 Realization rate is the ratio of achieved savings, as determined by Nexant’s review, and the program-reported savings.
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that is achieved, as determined by the
M&V review. A realization of 100%

Table 6-4. CIPP Estimated Energy Savings and R .
indicates no difference between reported

Demand Reduction

N and achieved savings.
Coincident The CIPP database does not explicitly track
Red l]l)c i;gi"(;/lw) project sta‘Fus, S0 a.NYSERDA program
staff supplied the list of completed projects.
Adjusted pean 352.9 51.9 At the time of sampling, 154 projects had
Adjusted o, 3412 46.8 been completed and had at least one year of
measured performance data. The following
Adjusted pign 364.5 57.1 procedure was used to select a random
Program-Reported 346.2 76.0 sample of projects for review:
Ratio: 1.02 0.68 . The 154 projects were stratified by
Adjusted (mean)/ utility service areas which also
Program-Reported correspond with state weather
Uncertainty in £0.03 £0.07 zones and economic regions.
Ratio Regional weather and economic

activity were assumed to be
important independent variables
influencing energy consumption patterns in New Y ork.

A sample size of 18 was determined to meet an 80/20 precision target. The assumed coefficient
of variation was 0.5. Each utility was assigned a certain number of projects based on contribution
to the total reported energy savings.

Projects were randomly selected from each utility to meet the sample size requirement.

The M&V evaluation contractor obtained a complete file record from NYSERDA for each project in the
sample population. Files included submissions by the ESCO, correspondence from and to the ESCO and
technical consultant, administrative documents, and miscellaneous notes by NYSERDA staff. The
following steps were taken for each project in the sample:

Reviewed the M&V plan and correspondence.

Summarized pertinent project information, checking savings calculations.

Developed specific questions for site inspections.

Determined the appropriate contacts for site inspections and arranged the site inspection.

Interviewed facility personnel, collected or requested measured data, and inspected the retrofit
equipment.

Analyzed the data and summarized the findings.

Since the procedures for the measurement and verification of lighting projects in the program are well
established, it was decided that site inspections were not required for all lighting installations. Of the
twelve projects in the sample with a lighting component, two were selected for site inspections. Phone
interviews were used to gather information on seven additional projects. Due to difficulties contacting
customers for the three remaining lighting installations, savings were determined from file reviews.
Utility bills provided by site personnel were collected for eight sites where utility data were readily
available. For the sites in the Consolidated Edison utility territory, monthly KWh data was obtained from
the utility's website.
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CIPP M&V Findings

The adjusted project savings closely matched the savings recorded in the program database, in most cases.
The following issues were uncovered during the review:

. The final measured and verified savings recommended by the technical consultant were not
entered into the program database.

. For some lighting retrofit projects, fixtures were categorized in improper usage groups, where a
usage group is defined as a bin of annual operating hours, say 2,500 to 3,300. Miscategorization
results in incorrect assumptions about a fixture’s annual operating hours and energy consumption.

. Customer-reported operating hours were used instead of measured operating hours.

. Fixture wattages were estimated because NYSERDA's Table of Standard Lighting Fixture
Wattages had not been updated.

The following were noted in certain individual cases:
. The baseline operating hours were not available.

. The savings calculations assumed a given production level and the production level decreased
after the project was completed.

. The equipment was highly specialized, and it was unclear whether the M&V techniques
adequately captured project savings.

. Utility billing data showed a 19% increase in electricity use following the lighting retrofit and the
probable cause was not identified.

. The M&V results from a related project were inappropriately applied.

Program incentives are based on KWh savings, with the exception of a chiller bonus option that provides
a demand reduction incentive. For this reason, ESCOs are probably less rigorous in reporting demand
reductions.

To help insure the consistency of savings calculations for lighting projects, NYSERDA requires that
ESCOs use the Table of Standard Fixture Wattages included in the CIPP Procedures Manual. Experience
from similar programs in other states has validated the benefits of this approach. Nexant did not evaluate
wattages in NYSERDA's table. As a general comment, however, the accuracy of savings calculations is
directly related to the accuracy of the wattages listed in the table. Consequently, the table should be
evaluated and updated on a regular basis.

The established CIPP procedures do not account for the impact of lighting retrofits on building heating or
cooling loads. Based on the Rundquist method® and using typical assumptions’, the adjustment factors for
KWh and KW are 1.12 and 1.33, respectively. However, there is a great deal of uncertainty associated
with these estimates and Nexant does not recommend using these potential additional savings.

The confidence intervals for the adjusted savings by utility service area are show in Table 6-5. The
reported savings numbers include the savings from 382 projects for which equipment installation was
complete as of December 31, 2003. The reported energy savings fall within the 80% confidence intervals
calculated by Nexant.

8 Rundquist, R.A. Calculating Lighting and HVAC Interactions. ASHRAE Journal. November 1993.

® Assumptions: cooling system is capable of responding to reduced lighting load, economizer operation, non-electric heating source used for
perimeter heating, and use of centralized cooling plant.
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Table 6-8. CIPP: Gross and Net Savings from Completed Projects (Cumulative Annual from Program
Inception through Year-End 2003)

Net Savings

GWh/ 346.2 1.02 3529 0.75 1.07 0.80 282.3
Year (Range n/a) (Range n/a) (0.70-0.90) (247.0-317.6)
MW 76.0 0.68 51.9 0.75 1.07 0.80 41.5

On- (Range n/a) (Range n/a) (0.70-0.90) (36.3-46.7)
Peak

n/a: Not available

6.3 NEW CONSTRUCTION PROGRAM (NCP)

The New Construction Program (NCP) began in September of 1999. The program is designed to assist
architects and engineers (A&E) in adopting energy-efficient design and construction practices and to
encourage them to inform owners about the advantages of building to higher energy standards. The target
audiences for the program are A&E firms, building owners, and lease holders constructing new
commercial buildings or undertaking substantial renovations in existing structures.

To qualify for incentives, the design of the new construction or substantial renovation project must exceed
the energy efficiency levels of standard design practice and the minimum requirements of the New York
State Energy Conservation Construction Code. The program offers equipment installation incentives for
pre-qualified equipment and custom or whole building incentives to offset a portion of the incremental
capital costs. The program also offers technical assistance incentives that support:

- Evaluation and design of energy efficiency options
- Building commissioning on large projects
- Green building services

In 2003, the program was modified as follows with the release of PON 815"

. Incentives for certain pre-qualified lighting measures were eliminated to reflect upgrades in
standard practice and recent revisions to the Energy Conservation Construction Code of New
York.

. Incentives for technical assistance services were reduced from $10,000 to $5,000. Cost-sharing

above that amount was still offered.

. Incentive caps per building project were reduced to $50,000 for Pre-Qualified measures and to
$150,000 for Custom measures. The cap for incentives through Whole Building Design remained
at $400,000, up to a maximum of 60% of estimated incremental cost.

. Performance-based incentives were offered, based on an escalating payment scale for KWh and
KW savings for Whole Building Design projects.

"2 New York Energy $mart™ New Construction Financial Incentives Program Opportunity Notice (PON) 815, Page 3.
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. Incentives to design teams were increased, including up to $15,000 for projects that are
Leadership in Energy and Environmental Design™ (LEED™)-rated and registered with the U.S.
Green Building Council.

The program works in concert with New York Energy $mart® mid-stream market transformation
programs, including Premium Efficiency Motors, Small Commercial Lighting, and the Loan Fund. It also
incorporates “green building” initiatives such as the LEED™ rating program and the New York State
Green Building Tax Credit. Projects not meeting NCP eligibility criteria may be qualified for existing
buildings programs such as Smart Equipment Choices.

The following technologies are included under the New Construction Program:

. Motors, lighting, HVAC equipment, geothermal heat pumps, and variable speed drives. These
measure are eligible under Pre-qualified incentives.

. Measures that go beyond simple equipment upgrades and focus on building energy system
performance improvements. These measures are eligible under Custom measures.

. Whole building, integrated approaches.

. Building-integrated photovoltaic, advanced solar (i.e., thermal), and daylighting.

The NCP currently has four full time equivalent staff (FTEs). Some staff members also work on related
programs, particularly Green Buildings. Positions include a program manager, a senior project manager,
two project managers, an assistant project manager, and a project coordinator. Except for one staff
member in New York City, all staff is in the Albany office.

Two external groups assist in the delivery of the program: outreach project consultants (OPCs) and
technical assistance (TA) contractors. OPCs provide outreach to program participants and TA contractors
provide consulting in project design and development. OPC and TA contractors are assigned to one of
six geographic zones, allowing them to build understanding of the market within each zone.

Throughout most of 2003, the program contracted with four firms for OPC services and seven firms for
TA services, with some firms having offices in more than one location. Fourteen OPCs and 12 TAs were
assigned to the program. Most OPCs and TAs do not work full time for the program and provide services
for other NYSERDA programs, as well as for other clients.

The total budget for the program, from 1999 through 2006, is $79.4 million; of this, the incentives budget
is $66.4 million. The budget for technical assistance, design, and outreach is $13.0 million.

6.3.1 New Construction Program Theory and Logic

The primary goal of the commercial New Construction Program is to educate design teams and their
customers and to transform the market in a way that leads to permanent improvements through technical
design assistance and financial incentives. The program seeks to influence the design and construction of
785 projects by 2006.

The new construction market is large and complex, characterized by multiple actors. Over $3 billion in
commercial new construction activity and $6 billion in energy-related renovation occurs annually in New
York. The program aims to directly impact, through program participation, about 10-12% of this activity.
The program targets those involved in the development of commercial buildings (large users of electricity
that are often not resource efficient), and also works to reach underserved customers such as not-for-
profits and schools. The program seeks out projects that will provide good examples of success. A logic
diagram of the program is presented in Figure 6-2.

6-13



Section 6: Business and Institutional (B/I) Programs Volume 2

New Construction Program Barriers

There are many barriers to investments in energy efficiency in the new construction market and the
renovation market. Key barriers are shown below and are grouped by those that have the potential to
impact the demand side of the new construction market and those that impact the supply side.

Barriers Faced by Building Owners and Developers (Demand Side)

. Lack of information on technologies and expected savings.

. Information search costs.

. Undervaluing of energy efficiency (creating perceived high first cost barrier).

. Perception of risk.

. Lack of experience with high efficiency products, buildings or LEED certification.
. Lack of awareness.

. Split incentives.

. Competition for decision makers’ attention from other design decisions.

Barriers Faced by Design Professionals, Consultants, Equipment Providers (Supply Side)

. Lack of information on expected savings.

. Information costs.

. Perception of risk to recommend energy efficiency.

. Lack of experience with high efficiency products, buildings and LEED certification.
. Lack of awareness.

. Uncertainty about reliability or performance.

. Split incentives.

New Construction Program Activities

As shown in the logic diagram, NCP activities include OPC recruitment, providing TAs to design firms,
providing stipend incentives to A&E firms, and processing and awarding building owner incentives.
These activities have been grouped into three areas and are summarized briefly below.

Promotion Activities

Promotion activities to owners, developers and to designers are expected to increase awareness of
building energy use and strategies to achieve highly efficient buildings. Promotion activities include
using brochures, website information, presentations, customer meetings, press events, charrettes and
scoping meetings, continuing education credits, and finally case studies illustrating the positive aspects of
completed projects. These activities are designed to increase awareness of the program and concepts
advocated by the program, as well as generate leads for new projects. The concept of “green buildings” is
included in these activities. The promotion activities were greatest in the first year of the program; since
then they have been quite modest, as program activity has kept pace with or exceeded program resources.
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Technical Assistance Activities

Technical Assistance activities assure that accurate information and technical expertise are available to
owners, developers, and designers (architects and engineers) at critical points in the design and planning
stages to overcome perceived risk and lack of knowledge and to ensure equipment is properly installed
and working through independent review and third party commissioning. Technical assistance (through
contractors working with NYSERDA) is provided directly to design firms to increase their ability to
integrate high efficiency strategies into their designs. The integration of specific measures into whole
building design is the ultimate target, as measures interact.

OPCs track and monitor individual project progress, provide an independent review of the technical
assistance analyses, and help to keep the lines of communication open between all project participants.
Additionally, technical assistance activities work to apprise decision makers (often not the building
designer) of the benefits of the program and assure that owners have a positive experience with energy
efficient technologies and green building strategies — ultimately allowing for positive stories to be told via
case studies in promotion efforts.

Although the program tries to capture projects early in the design stage, program staff is developing a
custom measure tool that will permit analysis of opportunities for projects that enter the program at a later
stage of development or that are too late to benefit from extensive technical assistance. The custom
measure tool will be launched in 2004.

Incentives
Incentives are offered to:

. Partially defray the cost of technical assistance, including the cost of evaluating energy efficiency
options, building commissioning services, green building services, and additional design and
engineering work.

. Increase the efficiency of building components and install energy systems at the time of
construction or renovation in.

. Install building-integrated photovoltaics and advanced solar and daylighting technologies.

In September 2003, several changes to incentives were made, including: increased incentives to design
teams; reduced incentives on measures considered to be standard practice, and a switch to performance-
based incentives for custom and whole building projects resulting in buildings with higher annual
operating hours qualifying for higher incentive than buildings with lower annual operating hours (e.g.,
schools). Program staff is currently considering additional weighting factors to assist underserved
customers such as schools.

New Construction Program Indicators

Table 6-9 identifies program outputs and outcomes for testing key program activity and outcome
relationships and for program tracking, market baseline and progress measurement, and
causality/attribution assessment. The program outcomes are associated with the following time frames:

. Short-term - one to three years post program implementation
. Intermediate-term - three to five years post program implementation
. Long-term - more than five years
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Table 6-9. NCP Indicators
Long-term Outcomes
Number of A&E Change in awareness of Percent of new construction Perception of importance of
participants NYSERDA program by activity in NY involved in barriers eliminated
Number of buildings gzs;?elrlse/r(levelopers and the program Perceived non-energy
participating & Percent of A&E benefits for energy

Square footage of
participating buildings

Occupancies and building
types (not really an output,
but important for tracking
reach to target markets)

Location of projects (not
really an output, but
important for tracking
reach across New York)

Estimated baseline annual
energy use and demand
(per energy code)

Estimated annual energy
use and demand of
proposed design

Number of incentive
awards by type

Incremental cost of
measures

Incentive payment for
measures

Number of applications
received and approved

Number of measures
installed

Number of LEED
certifiable buildings

Number of TA studies

Number of commissioned
projects

Immediate KW and KWh
savings resulting from
program activities,
compared to standard
construction

High customer satisfaction
with energy efficient/green
solutions

Case studies

Ratio of incentive dollars
to private investment in
energy efficiency

participating firms’ projects
incorporating energy
efficient measures

Participating A&E firm
familiarity with green
buildings, PV, whole
building modeling and use
of commissioning — pre and
post program measurements

Increasing awareness and
usage of energy efficient
options by designers

Reduced perception of
importance of barriers

Increasing energy efficient
measures available

Increasing numbers of (non
program) A/E firms
recommending whole
building modeling and
energy effieicnt measures

Increasing number of LEED
certifiable buildings

efficient/green solutions

Increasing market share and
penetration of energy
efficient/green buildings

Sustained change in energy
efficient/green market
behavior for each market
actor group

Long-term KW/KWh
savings

Increasing installation of
energy efficient/green
solutions/LEED certifiable

Changes in standard
practices among participant
and non participant
designers

Persistent energy savings
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New Construction Program Researchable Issues

Based on recognition of key underlying program hypotheses, the following issues are proposed for
potential testing. These issues are grouped into short, intermediate, and long-term time periods, to
represent when they are expected to become important or verifiable.

Short-Term Issues (one to three years post program implementation)

. Promotion using brochures and the website generates project leads that result in technical
assistance being provided for new construction projects.

Promotion for the NCP is limited to brochures and the website. The promotion is
designed primarily to get owners and designers to use the technical assistance services.

. OPCs generate project leads that result in technical assistance being provided for new
construction projects.

OPCs responsibilities include generating leads for technical assistance; however
marketing dollars are limited and outreach by OPCs was very limited after the first year
of the program.

. Technical assistance reports lead to changes in project designs, resulting in more energy-efficient
buildings than would have been built otherwise.

Technical assistance is offered to change project designs to be more energy efficient, or if
conducted early in program design process, the results of the technical assistance carries
through to a more energy- efficient building than would have been built otherwise.

. Stipend incentives to designers lead them to develop energy-efficient designs.

A stipend incentive is offered to designers to encourage them to do the steps necessary
(such as computer modeling) to design a more energy-efficient building. These incentives
are distinct from incentives offered to owners for installation of measures.

. American Institute of Architects (AIA) continuing education credits are offered to A&E firms,
which persuade them to participate in scoping meetings.

In the late 1990s, AIA implemented a requirement for CEU credits to maintain AIA
status. NYSERDA has been able to gain AIA members CEU credits for participation in
scoping meetings in the hopes that this will encourage AIA architects to participate in
scoping meetings.

. Because of program incentives, owners incorporate recommended measures from technical
assistance reports.

Owners may install the measures not only because of the incentives, but also because
their architect recommended them, or because of a return-on-investment (ROI) analysis,
among other things; however, the program offers incentives primarily to motivate owners
to install the recommended measures. It is important for the evaluations to test the
program logic and to also explore what might be driving the installation in addition to
the incentives, the assumed driver.

. Because technical assistance studies are well done, A&E firms and owners have confidence in the
recommendations and specify and install the measures, resulting in energy and demand savings.
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Program staff believe that the people they selected to do the TA reports are doing a good
job and that the reports are accepted by the designers and building owners because they
are well done. An alternative hypothesis is that because the TA studies are supported by
NYSERDA, designers and owners accept them and install the measures. It is important
for the evaluators to look at the reasons (perhaps multiple) that owners are accepting the
TA reports to test the assumptions that are driving the program.

Commissioning of large projects assures that long-term energy and demand savings are achieved.

Commissioning is the process of ensuring that systems are designed, installed,
functionally tested, and capable of being operated and maintained in order to maximize
the energy efficiency relative to the owner’s operational needs. It is required only for
larger projects.

Participating owners are enthusiastic about their projects and are willing to highlight their
projects as case studies at the NYSERDA website.

This premise is critical to the marketing process for the program, which is primarily
being promulgated through case studies.

Outreach activities by NYSERDA and word-of-mouth information from participating designers
lead to program awareness by non-participating designers.

Word-of-mouth communications among designers, along with outreach by NYSERDA,
are the major methods of information transfer from program participants to non-
participants.

Outreach activities by NYSERDA and word-of-mouth information from participating building
owners lead to program awareness by non-participating owners.

Word of mouth communication among building owners, along with outreach by
NYSERDA, are the major methods of information transfer from program participants to
non-participants.

Intermediate- and Long-Term Issues (greater than three years post program implementation)

The combination of technical assistance and stipend incentives provided to A&E firms and the
active involvement of program-recruited Outreach Project Consultants lead to changes in the
frequency or number of energy efficiency measures and strategies suggested by A&E firms in
non-program buildings designed by the A&E firms.

The model assumed in this research issue is summative for these various actions (TA +
stipend to A&E + OPC involvement = more measures in non-program buildings
designed by participating AKE firms). The program premise is that the TA + stipend +
OPC is the means by which A&E firms learn enough to be able to apply the ideas on
their own to projects that don’t have technical assistance or incentives from the program.

Opinion leaders in the design community participate in the program and influence other designers
to participate.

Diffusion theory suggests that opinion leaders (versus large firms or most commercially
active firms) will be the most persuasive to other designers. The evaluation should
explore whether opinion leaders are participating in the program and influencing other
designers.
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. The combination of technical assistance and stipend incentives provided to A&E firms lead to
increased use of whole building modeling for non-program buildings designed by participating
A&E firms.

As above, this research issue assumes a summative relationship between program
features in terms of influencing participating A&E firms to use whole building modeling
for their work on non-program buildings. It is likely that fewer A&E firms will use whole
building modeling than just design more efficient buildings.

. Non-program building owners/developers and building professionals are aware of the experience
of program building owners/developers and buildings professionals as a result of word-of-mouth
and NYSERDA promotional activities.

This addresses how building owners and building professionals (designers and others in
the profession) who are not program participants are influenced by the program.

. Participating A&E firms increase the use of efficient practices on buildings they design that are
not in the program, which leads to building owners and building professionals seeing the value in
efficient practices without participating in the program.

The program logic anticipates that non-participants will implement efficiency because
the participating A&E firms and owners they know of implement these practices without
TA or incentives.

. Participating owners and developers apply energy efficiency practices when building other
buildings without using incentives.

The premise is that owners will see the value of energy efficiency and if they build
buildings in the future, they will want to build efficient buildings even without incentives.
1t is implicit that building owners are not expected to build new buildings very often, but
if they do, it is anticipated that the program will have long-lasting effects on their
decisions.

6.3.2 New Construction Program Measurement and Verification

NCP projects are categorized as pre-qualified, custom, or whole building. Pre-qualified measures have
deemed savings and fixed incentive values. Custom projects have measures that require engineering
analysis for estimating savings and incentives. However, these measure are not highly interactive and the
total project savings are determined from the sum of the individual measure savings. Custom projects
may include pre-qualified measures. Whole-building projects include measures that have savings
estimated using a whole-building simulation analysis. These projects involve measures that are
interactive or measures that require hourly load data to calculate savings. Whole-building projects may
also include pre-qualified measures.

Custom and whole-building projects require that a technical assistance study be completed to evaluate
savings, cost-effectiveness, and incentive amounts. Custom and whole building measures must meet the
program benefit/cost criterion."® All projects are inspected and installations are verified before incentive
amounts are finalized. Projects receiving incentives greater than $100,000 require equipment
commissioning.

1 A spreadsheet-based screening tool is used to determine the benefit-cost ratio.
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SECTION 7:

RESIDENTIAL PROGRAMS

7.1 OVERVIEW OF RESIDENTIAL PROGRAM AREA

The residential energy efficiency programs are designed to influence consumer decisions regarding
electricity use. The programs also address petroleum and natural gas use when included as part of a
comprehensive energy service package. Evaluation of the following programs is discussed in this section.

. ENERGY STAR® Products & Residential ENERGY STAR® Marketing. These two
programs were designed to increase awareness, understanding, stocking, promotion and sales of
ENERGY STAR® Products, targeting the following 16 appliances and lighting products:
refrigerators, dishwashers, clothes washers, room air conditioners (RACs) and through-the-wall
(TTW) units, compact fluorescent light bulbs (CFLs), suspended lighting fixtures, portable
fixtures, ceiling mounting fixtures, wall mounted fixtures, recessed fixtures, exterior fixtures,
cabinet integrated fixtures, ceiling fans, dehumidifiers, and freezers.

. Keep Cool Program. This program encourages the replacement of old, working air conditioners
with ENERGY STAR®- labeled room air conditioners and through-the-wall (TTW) units.
Turned-in units are demanufactured and recycled. This program is coupled with a multi-media
marketing campaign encouraging consumers to follow three specific energy tips during the
summer months: (1) buy ENERGY STAR" products; (2) shift appliance use to non-peak periods
and (3) use timers or programmable thermostats on air conditioners.

. ENERGY STAR® Labeled Homes. This program, an enhanced version of the EPA’s
ENERGY STAR™ Labeled Homes Program, was designed to provide technical assistance and
financial incentives to one- to four-family home builders and Home Energy Rating System
(HERS) raters. The program encourages the adoption of energy-efficient design features and the
selection and installation of more energy-efficient equipment in new construction and substantial
renovation projects.

. Home Performance with ENERGY STAR®. This program is designed to enhance the capacity
for delivering energy efficiency services and targets existing one-to-four family residences.
Energy efficiency improvements supported by the program include building shell measures;
electric measures, such as refrigerators and lighting fixtures; heating and cooling measures, such
as boilers and central air conditioning; and renewable energy technologies, such as photovoltaics.

. ENERGY STAR® Products Bulk Purchase Program. This program provides purchase
assistance for early replacement of inefficient appliances through education, bulk procurement,
and incentives in order to influence market transformation in the multifamily sector. Bulk
purchase activities were originally part of the Appliances and Lighting Program, but became a
separate program in 2002. Incentives were discontinued in 2003.

. Residential Comprehensive Energy Management (CEM) Program. This program promotes
the acquisition and installation of sophisticated energy management and advanced metering
systems. This program helps position residential customers to take advantage of retail
competition, while enabling program implementers access to customers’ energy-use data.

. Residential Technical Assistance Program. This program improves the operation of
multifamily housing by identifying and encouraging the implementation of cost-effective energy-
efficiency measures that also enhance health, safety, and comfort. Activities supported include:
feasibility studies, computer-assisted building modeling; energy-efficiency technical training, and
commissioning.
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7.1.2 Residential Program Evaluation Activities

The Residential program evaluation activities conducted for this report are shown in Table 7-1.

Table 7-1.  Residential Program Area Evaluation Activities

Case Study

ENERGY STAR®
Products & Preliminary | File Review Yes Yes Yes No No
Marketing
Keep Cool Yes Yes Yes Yes Yes No No
ENERGY STAR®
Labeled Homes No Yes Yes Yes Yes No No
Home Performance
with ENERGY No File Review Yes Yes Yes No No
STAR®
ENERGY STAR® Partial
Products Bulk No Yes No No (Secondary No No
Purchase Program data)
Residential .
C hensi Prelimina; Partial

OmPprenhensive No Y No No (Secondary No No
Energy data)
Management
Res1deqt1al Special No No No No No No Yes
Promotions

7.1.3 Summary of Residential Program Area Evaluation Findings

Summary of the energy and demand savings from the residential programs are presented in Table 7-2 and
Table 7-3. The first column of the tables shows the unadjusted program-reported savings. The following
columns show the savings after adjustments by the Measurement and Verification (M&V) and Market
Characterization, Assessment and Causality/Attribution (MCAC) evaluation contractors.
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Table 7-2.  Residential Program Area Cumulative Annual Gross and Net and Energy Savings Summary

Net
Gas/Oil
Savings
(MMBtu)
ENERGY STAR® 122 TBD 139 TBD 123
Products and Marketing n/a
Keep Cool 25 n/a 26 n/a 24 n/a
ENERGY STAR® 2 110,400 1 73,447 1 85,199
Labeled
Homes
Home Performance with 2 1 34,000 2 134,000 3 1 60,800
ENERGY STAR®
ENERGY STAR® Bulk 29 0 19 24,300 18 23,092
Purchase
Residential 2 n/a 2 n/a 2 n/a
Comprehensive Energy
Management
Total 182 244,400 189 231,747 171 269,091

n/a = Not applicable.
TBD = To be determined.

Table 7-3. Residential Program Area Cumulative Annual Gross and Net Demand Savings Summary

Net Demand

Savings

MW)
ENERGY STAR® Products and Marketing 27.8 25.8 22.7
Keep Cool® 40.9 40.6 38.2
ENERGY STAR® Labeled Homes 1.1 0.3 0.3
Home Performance with ENERGY STAR® 0.9 0.6 0.8
ENERGY STAR® Bulk Purchase 6.3 3.9 3.7
Residential Comprehensive Energy 1.0 1.0 1.0
Management
Total” 78.0 72.2 66.7

a. Program-reported peak demand reduction of 94 MW and 35 MW due to load shifting by residential customers responding to energy-
conservation tips messaging during the summers of 2002 and 2003, respectively, are not included here.

b. Totals may not sum due to rounding.

Awareness of the ENERGY STAR® logo has increased steadily since 1999. Consumer mail surveys
show that understanding of the ENERGY STAR" logo has also increased from 35% in 1999, to 47% in
2003. The 2004 phone survey of ENERGY STAR™ purchasers indicates that two-thirds agree or strongly
agree with the statement that ENERGY STAR®™ equipment is higher quality. According to the survey, the
purchase of one ENERGY STAR™ appliance or measure increases the likelihood that the consumer will
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purchase another ENERGY STAR® unit. Over one-half of those purchasing said they would “definitely”
purchase ENERGY STAR™ the next time. This provides indications of a long-term shift in behavior.

The Keep Cool Program seeks to reduce summer peak demand in New York’s residential sector. The
program offered bounties for the turn-in of old room air conditioners (RACs) and through-the-wall
(TTW) units, along with a marketing campaign. Researchable issues from the program logic model
suggest that the Keep Cool Campaign’s advertising efforts increase knowledge and induce greater
purchases of ENERGY STAR® products than otherwise would have occurred. Program participation
peaked in 2002 and then declined in 2003 due to intentional program design changes, including reducing
the bounty. Of the consumers surveyed who purchased an ENERGY STAR® unit, 37% reported that the
Keep Cool bounty was very important in their purchases. Further research is needed to assess the
importance and extent of positive consumer word-of-mouth marketing at achieving the intermediate and
long-term outcomes as per the Keep Cool logic model.

The New York ENERGY STAR® Labeled Homes (ESLH) Program provides technical assistance and
incentives to homebuilders who construct homes that use 30% less energy than homes built to the Model
Energy Code of 1993. For the ESLH Program, total spillover (both participant and non-participant) adds
an additional 51% to program energy savings. Spillover offsets free ridership. Free riders for the
ENERGY STAR® Homes Program are builders or homeowners that receive program incentives, but
would have built homes to meet all (full free riders) or some (partial free riders) of the ENERGY STAR"
criteria anyway. Free ridership was approximately 23% and is based on the percentage of energy savings
that would have been achieved without the program. The net effect of spillover and free ridership is a net-
to-gross ratio of 1.16.

The Home Performance with ENERGY STAR" program seeks to create a “one-stop shopping”
experience for consumers looking to make energy efficiency improvements to their homes. The Home
Performance with ENERGY STAR®™ program has set a target of enlisting 275 BPI-accredited contracting
firms by June 2006. The number of BPI-accredited firms is a key metric for service availability. As more
firms become accredited, the more available these services will be to consumers. Progress toward this
goal is proceeding steadily, with 127 qualified firms, or 46% of the goal. Spillover potential is large for
the renovation/remodeling market. Total spillover for the program was estimated to be 44%. This
spillover offsets free ridership. Free riders for the Home Performance with ENERGY STAR®™ Program
are contractors or homeowners that receive Program incentives, but would have done the same
renovations without the program. Free ridership was 17% on average. The net effect of spillover and free
ridership is a net-to-gross ratio of 1.20.

The ENERGY STAR" Products Bulk Purchase Program targets multifamily building owners, building
performance contractors, housing associations, and community-based organizations (CBOs). The program
facilitates bulk purchase bids on behalf of building owners and managers, submits the bids to
participating ENERGY STAR® Products partners for fulfillment, and provides incentives for the
installation of the ENERGY STAR" products. The M&V contractor, Nexant, completed an extensive
review of the energy and demand impacts for the ENERGY STAR® Products Bulk Purchase Program, in
order to obtain the best estimate of the program’s cumulative, annual verified savings. Nexant discovered
that a percentage of the equipment was installed in new construction, resulting in lower savings than
anticipated by the program'. The attribution assessment, by the MCAC contractor, consisted of a review
of net-to-gross (NTG) ratios used by similar programs. Secondary data on programs promoting
ENERGY STAR®™ measures in multifamily buildings is sparse. Based on the sources reviewed, a 0.95 net-

! Savings for replacement equipment is greater than for equipment installed in new construction projects because existing equipment has lower
energy baselines than regulatory standards relating to new construction.
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to-gross ratio is recommended as a placeholder value for the ENERGY STAR® Bulk Purchase Program
until primary research can be conducted.

The Residential Comprehensive Energy Management (CEM) Program promotes the acquisition and
installation of sophisticated energy management and advanced metering systems in residential
applications. Nexant, the M&V contractor, reviewed the basic savings calculations and data tracking tools
for the CEM Program. The objective of the review was to verify that the algorithms and engineering
assumptions used to report the program’s impacts are reasonable and conform to accepted practices. Due
to limited information, no adjustments were made to NYSERDA’s reported savings; however, Nexant
will conduct a more detailed review in 2004. The MCAC team will conduct primary research in 2004 as
well. At this time, the MCAC team recommends a net-to-gross ratio of 1.0.

Oak Ridge National Laboratories conducted a case study on the ENERGY STAR" Residential Lighting
Fixture Project. It was found that although it is too early to assess whether the desired market
transformation will occur given the level of incentives and the strategy being used, the project is off to a
good start.

7.2 ENERGY STAR® PRODUCTS AND RESIDENTIAL ENERGY STAR® MARKETING
PROGRAMS

The ENERGY STAR® Products and Residential ENERGY STAR®™ Marketing programs have one of the
largest potential markets (if not the largest) of all the NYSERDA programs. The residential sector within
New York State includes 6.5 million households (2.8 million in multifamily units) and accounts for 31%
of all electricity use in the state, with these households spending approximately $5.5 billion annually on
their electricity bills. All of these households are part of the market for lighting and appliances and are
therefore part of the programs’ targeted market.

The ENERGY STAR" Products and Marketing programs are market transformation programs designed to
increase consumer awareness and understanding of the ENERGY STAR® logo, promote the benefits of
ENERGY STAR® products, and increase the market share of ENERGY STAR® appliances and lighting
products. ENERGY STAR®-rated appliances, lighting and other home products that have been targeted
through these programs include refrigerators, dishwashers, clothes washers, room air conditioners,
through-the-wall air conditioners, freezers, dehumidifiers, ceiling fans, screw-in compact fluorescent
lights (CFLs), hard-wired and portable CFL fixtures, home electronics, and windows. The specific
products targeted during any one year have changed over time based on the status of the market.

The ENERGY STAR® Products Program partners with equipment manufacturers and retailers via
Partnership Agreements to increase the presence of ENERGY STAR™ products in participating retail
stores. These Partnership Agreements entitle participating retailers and manufacturers access to training,
sales tools, promotional opportunities, and cooperative advertising incentives.

The Residential ENERGY STAR® Marketing Program uses multiple marketing channels to educate end-
use consumers about the benefits of ENERGY STAR®. Advertising to date has covered a range of media
outlets and has included print, public relations, home shows, websites, public service announcements
(PSAs), and community events. Currently, the ENERGY STAR®™ Marketing Program does not directly
purchase television and radio advertising; this is done through cooperative advertising agreements
established through the ENERGY STAR" Products Program.

The ENERGY STAR" Products Program and ENERGY STAR"™ Marketing Program work in conjunction
with the Keep Cool Program and the Keep Cool Marketing Campaign, with participants benefiting from
advertising, promotions, and training conducted through the individual programs. The ENERGY STAR®
Products Program and the ENERGY STAR"™ Marketing Program also interact with the other residential
ENERGY STAR® programs sponsored by NYSERDA, including the ENERGY STAR® Small Homes
Programs and the ENERGY STAR® Bulk Purchase Program.

7-6



Volume 2 Section 7: Residential Programs

7.2.1 ENERGY STAR® Products Preliminary Theory and Logic

This section is based on a preliminary logic assessment conducted on the ENERGY STAR" Products and
Marketing Programs. Based on a review of key program activities, the focus of this assessment was to
identify program staff-anticipated outputs and outcomes, and develop a list of potentially researchable
issues and measurement indicators for use in tracking important program elements and their associated
contributions toward achievement of key goals.

ENERGY STAR® Products Program Activities

The following program activities are directly related to program indicators and outcomes.

Advertising Activities

To date, participating retailers and manufacturers have placed more than 13,000 ads through the co-
operative marketing agreements. The program has provided over $9.8 million in co-operative marketing
funds for these ads, and it is estimated that the participating retailers and manufacturers contributed an
additional $30 million. The combination of these advertising efforts accounts for over one billion
advertising impressions, with 27,000 public service announcements accounting for more than 90 million
impressions.

In addition to more traditional advertising, the program has also established a website providing
information about ENERGY STAR® products, and a resource locator enabling visitors to find retailers in
their area that sell ENERGY STAR® products. This website has received over 600,000 visits to date.

Other Program Promotion Activities

The ENERGY STAR® Product Program conducts periodic special promotional efforts for specific
product types and sales channels, or to initiate activity and interest in a product. In the past, these have
included: a lighting catalogue, 2-for-1 bulb offer, torchiere trade-ins, clothes washer incentives, and heat
pump water heater incentives.

The ENERGY STAR® Product Program ties some of its promotions to national ENERGY STAR" efforts,
including the ENERGY STAR® Clothes Washer Initiative and the national Change A Light, Change the
World initiative.

Retailer Recruitment and Training Activities

Retailers join the program by entering into an ENERGY STAR® Products Retailer Participation
Agreement. Retailers then receive training on the benefits of ENERGY STAR® products which
ultimately will be used to assist customers and increase ENERGY STAR® product sales. They also
receive point-of-purchase material to support sales of ENERGY STAR® products and cooperative
advertising incentives.

ENERGY STAR® Products Program Indicators

Table 7-4 identifies program outputs and outcomes for testing key program activity and outcome
relationships and for program tracking, market baseline and progress measurement, and
causality/attribution assessment. The program outcomes are associated with the following time frames:

. Short-term - one to three years post program implementation
. Intermediate-term - three to five years post program implementation
. Long-term - more than five years
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Table 7-4.

ENERGY STAR® Products Program Indicators

Volume 2

Long-Term Outcomes

Number of retailer
participants

Number of manufacturing
partners

Percent of ENERGY STAR"
products that are labeled
correctly as ENERGY
STAR"

The total number and dollar
value of incentives awarded

Number of co-op advertising
gross rating points,
“impressions”, and total co-op
funding

Number of website hits

Number of utility newsletter
articles and number of
customers reached

Change in awareness of
ENERGY STAR"
products and benefits

Stocking of ENERGY
STAR® lights and
appliances by product

Knowledge and ability of
retail staff to promote
ENERGY STAR"
products by product

Immediate KW and KWh
savings resulting from
program activities

Benefit/cost ratios

Accurate customer
perceptions of the benefits
ENERGY STAR® product

ENERGY STAR® product
purchases resulting from
past ENERGY STAR®
experience

Retailers indicate in words
and their actions in stocking
and promoting ENERGY
STAR® products that these
are profitable activities, by
product

Wider variety and better
quality of ENERGY STAR®
products

KW and KWh savings

In conjunction with other
ENERGY STAR"
efforts:

- Eliminate barriers

- Increase sales and
customer satisfaction by
product or product group

- Permanent customer
awareness

- Increase market share,
penetration, and
saturation

- Lower price differential

- Sustain change in
market behavior

- Persistent energy
savings

ENERGY STAR® Products Researchable Issues

Based on initial program summary reviews and a preliminary logic model assessment, a few observations
and potentially researchable issues have been identified and are listed below:

. ENERGY STAR" product advertising raises awareness for all residential ENERGY STAR"

products and services.

These advertising efforts increase knowledge and induce greater purchases of ENERGY STAR"
products than otherwise would have occurred, both within and outside of the program. (Test by
product or product group.)

There is a process by which consumers move from awareness to knowledge to assessment
to purchase. Given the program goal is the purchase and use of ENERGY STAR®
products, research needs to ensure that the program activities lead to purchase of
ENERGY STAR"® products.

Retailer training leads to more knowledgeable staff that promote ENERGY STAR® products to a
greater extent than would have been done without the program. (Assess by product group
alongside consumer purchasing behavior for that product type.)

Knowledgeable retail staff promoting ENERGY STAR® products leads to greater sales of these
items. (Assess by product group alongside consumer purchasing behavior for that product type.)

Retail staff training is conducted on the presumption that these knowledgeable staff will
successfully promote ENERGY STAR® products. The importance of this needs to be
tested by product to assess the optimal targeting of program resources.

Cooperative agreements with retailers increase shelf space and product variety for ENERGY
STAR"™ products to a greater extent than would have occurred without the program.
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. Partnerships with manufacturers lead to increased product supply and quality relative to what
would have occurred if there had been no program or for a program that would have focused only
on the demand side through retailers and consumers.

. Increased demand for ENERGY STAR® products results in suppliers increasing supply and
production levels which in turn leads to lower product prices.

. Consumers see benefits from their purchase of ENERGY STAR® products.

. Retailers recognize the benefits from selling up to ENERGY STAR" products, given program

experience and word-of-mouth from participating retailers.

. The program is targeting the appropriate retail channels where consumers traditionally purchase
lighting and appliances or has appropriate interventions to change the consumer purchasing
behavior for lighting and appliances (by product group).

There are many products targeted through the program and consumers may purchase these
products from many different types of retailers. Research can assess whether the targeted
program channels and advertised messages create the desired changes across all products
and across enough channels. If change is not made across all channels, alternatively
advertised messages could persuade consumers to purchase ENERGY STAR® products where
the channels have been changed.

7.2.2 ENERGY STAR® Products Measurement & Verification

Nexant, Inc., has reviewed the savings calculations and data tracking tools for the ENERGY STAR"
Products and Residential ENERGY STAR"™ Marketing programs. The objective of the review was to
verify that the algorithms and engineering assumptions used to report the Program’s impacts are
reasonable and conform to accepted practices. Nexant investigated stipulated savings values for seven
ENERGY STAR™ appliances and lighting fixtures promoted by the programs.

Deemed demand (KW) savings were generally adjusted downwards from values previously reported with
the adjustments due to the application of coincident on-peak demand factors. Nexant’s KW, KWh and
therm savings incorporate the 13% market penetration of electric domestic hot water heaters reported by
the Energy Information Administration. NYSERDA did not report non-electric savings impacts for these
measures. Nexant reduced refrigerator savings by incorporating new National Appliance Energy
Conservation Act (NAECA) requirements and the ENERGY STAR" qualifying efficiencies. Lighting
demand savings were reduced due to the application of on-peak coincident demand factors.

As part of the M&V Evaluation activities for 2003, Nexant conducted a comprehensive review of deemed
savings values used by numerous New York Energy $mart™ programs. That work included the
development of an MS Access  database of deemed savings values. The database is used to track and
record consistent deemed savings values across the program portfolio, including the ENERGY STAR®
programs. A separate report, “Deemed Savings Review,” describes the database in detail.

ENERGY STAR® Products M&V Methods

The demand and energy savings for measures associated with the ENERGY STAR® Products and
Residential ENERGY STAR® Marketing programs were reviewed as part of a comprehensive Deemed
Savings Measures investigation conducted as part of the M&V evaluation of the New York Energy
$mart® Program. Details can be found in the separate report “Deemed Savings Review.” The reviewed
values for all deemed savings measures are available in the MS Access  database.
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7.2.3 ENERGY STAR® Products & Marketing Market Characterization, Assessment, and
Attribution

MCAC Research Approach

The Market Characterization, Assessment, and Causality/Attribution (MCAC) evaluation for the
ENERGY STAR® Products Program and marketing effort relied on secondary and primary data to
characterize the market, to assess progress toward key market indicators, and to perform the attribution
assessment. In many cases, data from several sources, both primary and secondary, were used to
triangulate for the best possible estimates.

Secondary data sources relied upon include, but are not limited to, the following:

. U.S. Census data;

. Residential Energy Consumption Study (RECS) data;

. Association of Home Appliance Manufacturers (AHAM) data on appliance shipments;

. Data from the Consortium for Energy Efficiency’s (CEE) national household survey conducted
over the past several years and the New York oversample conducted as part of this effort in 2001;

. Data from a consumer mail survey performed in 1999, 2000, and 2001 by Aspen Systems
Corporation, NYSERDA’s implementation contractor for the ENERGY STAR® Products
Program;

. Data from household surveys conducted by DDB Bass & Howes over the past several years prior

to and following the summertime Keep Cool Program;

. Purchased data from InfoUSA including a contact database drawn from published Yellow Pages
for New York appliance retailers and dealers, and appliance and lighting manufacturers
nationwide; and

. Information contained in several databases held by NYSERDA and its program implementation
contractors (including participating retailers’ sales data, program tracking data, and other such
information).

Primary data collection was extensive, and comprised of several different surveys, the largest of which
was a statewide consumer survey with more than 2,600 respondents. In addition to the consumer surveys,
interviews with manufacturers, retailers, and NYSERDA staff were implemented. Table 7-6 shows the
number of surveys completed for various groups.
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Table 7-6. MCAC Residential Surveys

Additional Survey

Completes or

Observations

0,

Broad-based residential mail . . . 2,667 2% follow up phone

General population of single-family and survey of non-

survey (23%

multifamily residents

response rate)

respondents included in
the 2,667

ENERGY STAR® refrigerator purchasers

17

57 observations for
refrigerator purchases
when respondents with
a second purchase are
included

ENERGY STAR® dishwasher purchasers

59

61 observations for
dishwasher purchases
when respondents with
a second purchase are
included

Detailed phone interviews with

ENERGY STAR® clothes washer
purchasers

47

69 observations for
clothes washer
purchases when
respondents with a
second purchase are
included

residents who purchased
appliances and lighting
products in the last two years

ENERGY STAR® room air conditioner
(RAC) purchasers

57

119 observations for
RAC purchases when
respondents with a
second purchase are
included

ENERGY STAR® CFL bulb purchasers

39

119 observations for
CFL purchases when
respondents with a
second purchase are
included

ENERGY STARP® light fixture
purchasers

69

109 observations for
fixtures purchases when
respondents with a
second purchase are
included

Non-participants who bought standard
(non- ENERGY STAR®) products

69

n/a

On-site store measurements
and manager interviews

Non-participating retailers

11

8 additional retailers
interviewed by phone

Manufacturer interviews

Participating and non-participating
manufacturers

26

n/a

Detailed Interviews for
ENERGY STAR® Products,

Program staff

Follow up/confirming
survey with all 5 staff

Marketing, and Keep Cool
Implementers

Program implementation contractors

n/a
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ENERGY STAR® Products Market Characterization

The key appliances supported by the ENERGY STAR" Products Program are refrigerators, clothes
washers, dishwashers, and room air conditioners (RACs). Through-the-wall (TTW) air conditioners,
dehumidifiers, ceiling fans and heat-pump water heaters have recently been added to the program

portfolio.

Manufacturer market share information is considered proprietary and is difficult to obtain. However,
some information on estimated manufacturer market share (nationally) is provided in a December 2000
CEE Strategic Plan.* Four major appliance manufacturers comprise more than 90% of the market for
refrigerators, dishwashers, and clothes washers, while the room air conditioner market share is
concentrated with five firms comprising over 80% of the market. These data are presented in Table 7-7
and Table 7-8. At the end of 2003, eight appliance manufacturers, and 11 lighting manufacturers had
signed participation agreements and were active in the New York Energy $mart™ ENERGY STAR"

Products Program.

Table 7-7.  White Goods Manufacturer Market Share Nationwide
Other
Manufacturers
White Goods (Inclusive) 35% 28% 21% 12% 4%
Refrigerators 30% 33% 16% 17% 4%
Clothes Washers 48% 13% 26% 12% 1%
Dishwashers 39% 35% 19% 7% 0%

Source: CEE Strategic Plan, December 2000.

The CEE Strategic Plan® segments

Table 7-8. Market Share for Room Air Conditioners appliance retailers into two major
Nationwide categories: (1) national retailers,
Market Share which represent about 45% of all
appliance sales; and (2) in ndent
Fedders 5% ppliance sales; d (2) independe
retailers, which represent another
Electrolux / Frigidaire 19% 45% of sales. Shown in Figure 7-2 is
LG Electronics 15% the. nathl’lE.ll appliance product flow.
This flow is expected apply New
Whirlpool 15% York as well. One potential
Goodman 12% difference is the amount of prqduct
going to commercial sales. This path
Friedrich 4% may be somewhat larger in New York
Sharp 4% due to the large number of
multifamily buildings in New York
Matsushita 3% City.
United Technologies 2%

Source: CEE Strategic Plan, December 2000.

* Consortium for Energy Efficiency Appliance Commiittee, National Residential Home Appliance Market Transformation Strategic Plan,

December 2000, derived from Appliance Manufacturer, www.ammagazine.com.

* Consortium for Energy Efficiency Appliance Committee, National Residential Home Appliance Market Transformation Strategic Plan,

December 2000.
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75% of their clothes washers, 74% of their refrigerators, and 65% of their dishwashers that were
purchased in the last two years were purchased at big box retailers. Room air conditioners seem to be
more evenly split between big-box purchases (about 58%) and purchases at other retailers (40%).

Secondary data indicates that more than half of incandescent bulbs (61%) are sold at grocery stores and
mass market retailers, while only 12.6% of CFL sales are sold at similar outlets.® Respondents to the
MCAC Team’s telephone survey of CFL and fluorescent fixture purchasers indicated that CFL purchases
are split between big box retailers (56%) and other retailers (53%), while the majority (82%) of
overhead/ceiling fixtures are bought at big box retailers, and the majority (66%) of wall lighting fixtures
are purchased at retailers other than big box stores.

Respondents to the MCAC Team’s mail survey reported that — for most measures — someone in the home
normally purchases the appliance/measure. Refrigerators and dishwashers, however, are two measures
that are sometimes purchased by landlords or contractors/builders. Table 7-10 provides details on the
responses to this question.

Table 7-10. Who Purchased the Product?

CFL Bulb
Someone in 66.3% 81.1% 53.6% 91.7% 72.5% 75.4% 83.4%
Home
Contractor 13.6% 5.6% 10.5% 5.0% 6.3% 5.9% 1.8%
or Builder
Landlord 8.1% 4.1% 33.8% 1.7% 12.2% 2.7% 5.8%
Don’t know/ 11.6% 9.2% 2.0% 1.5% 10.0% 15.9% 8.9%
Refused

Source: MCAC 2003 Residential Mail Survey.

ENERGY STAR® Products Market Assessment

This section summarizes the key market assessment findings for the ENERGY STAR™ Products and
Marketing programs.

Changes in awareness and understanding of ENERGY STAR®

Awareness of the ENERGY STAR® logo has increased steadily since 1999. Consumer mail surveys
conducted on NYSERDAs behalf in August 1999, February 2000, and February 2001 asked respondents
to look at the ENERGY STAR® logo and determine if they had seen it before the survey. The MCAC
evaluation team asked the same question in December 2003 in the residential mail survey. The findings
from these surveys are summarized in Table 7-11.

New York City residents show lower awareness than the State average, and this has remained the case
through 2003. In addition, the 2003 survey shows lower awareness of the logo among multifamily
occupants than among single-family occupants (57.0% for multifamily compared to 68.2% among single
family residents). Multifamily households are much more common in New York City than elsewhere in
the state. However, awareness in New York City did increase from 2001 levels, and had the highest
percentage gain of all municipalities surveyed, perhaps due to the Keep Cool ads being stepped up in this
area. Residents in the NYSERDA area show recognition of the logo similar to the “high publicity” areas
from a national survey conducted by the Consortium for Energy Efficiency (CEE). Nationally, aided

8 Calwell, C., Granda C., Gordon, L., and Ton, M., Natural Resources Defense Council, Lighting the Way to Energy Savings: How can we
transform residential lighting markets? Volume 2, Background and Reference, December 1999, pp. 9, Figure 11.
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Specific program activities include:

. Adpvertising, promotional, and informational activities to increase awareness and purchase of
ENERGY STAR® RACs and TTW units over non-ENERGY STAR® units;

. Retailer training and support;

. Identification of turn-in facilities and implementation of demanufacturing activities with
incentives to obtain turn-in of old working units that are being replaced by high-efficiency units;
and

. Education (retailer training and collateral).

The Keep Cool Program (including the Keep Cool Marketing Campaign) works with other NYSERDA
programs such as the ENERGY STAR® Products and Marketing Programs. This relationship includes a
coordinated network of participating retailers, field staff and complementary ENERGY STAR" marketing
campaigns. In addition, Home Performance with ENERGY STAR" program is sometimes recommended
as a next step for those customers who are interested in further energy efficiency information and
services.

7.3.1 Keep Cool Program Theory and Logic

This section is based on development of a full theory and logic model for the Keep Cool Program and the
Keep Cool Marketing Campaign.

Keep Cool Program Barriers

The Keep Cool Program primarily focuses on achieving direct and immediate summer peak demand
savings. At the same time, market barriers are often the reason that ENERGY STAR® RACs and high
efficiency TTW units are not being adopted readily into the marketplace. The Program is designed to
reduce or eliminate these market barriers, which can then lead to market transformation in these markets.
Key barriers are shown below and are grouped by those that have the potential to impact both the demand
and supply side of the RAC and TTW markets.

Barriers faced by residential and small commercial consumers (demand side)

. Lack of information on efficient RACs and TTWs and confidence in expected savings.

. Information costs (i.e., the difficulty and cost to consumers to obtain information on the multiple
benefits of ENERGY STAR® over non ENERGY STAR®).

. Difficulty in discarding RACs (e.g., lack of ease and availability for recycling replaced RACs).

. Availability of appliance turn-in locations.

. Undervaluing energy efficiency and environmental benefits.

. Split incentives to save energy between property owners and renters (where utilities are included
in rent).

. Unavailability of ENERGY STAR® RACs and TTWs.

. Organizational practices (selling old units to the secondary market instead of disposing of them).

Barriers faced by RAC and TTW retailers and manufacturers (supply side)

. Inability to promote energy-efficient RACs and TTWs because of a lack of information on
expected savings.
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Table 7-18. Keep Cool Program Indicators

Section 7: Residential Programs

Long-Term Outcomes

Number of air conditioners
surrendered

Number and dollar value of
bounties and other
incentives paid

Number of units
demanufactured and amount
of material diverted from
the waste stream

Number of ads placed,
impressions, and ad value

Number of contacts with
consumers at events

Number of retailers active
in the program

Number of facilities for
collecting old RAC and
TTW units.

Number of calls to hotline

Number of website hits

Change in awareness of
NYSERDA program and
ENERGY STAR"
(consumers, multi-family
building owners, relevant
small commercial owners,
and retailers)

Effectiveness of TV
advertising versus other
advertising venues

Knowledge and ability of
retail staff to promote
ENERGY STAR®RACs
and efficient TTW units

Stocking of ENERGY
STAR® RACs and efficient
TTW units

Increased availability and
use of turn-in facilities

Immediate Peak Reduction
and KW and KWh savings
resulting from program
activities (within program
sales and outside of
program sales as induced by
the program)

Immediate peak reduction
resulting from consumer
behavioral change (load
shifting) due to the energy
tips marketing campaign

Benefit-cost ratios (if
environmental benefits of
demanufacturing can be
properly included)

Perceived benefits of
ENERGY STAR® product
purchases

Degree of subsequent
ENERGY STAR® product
purchases given past
ENERGY STAR"
experience

Frequency and content of
communication to others
concerning experience with
ENERGY STAR® product

Retailers indicate that
ENERGY STAR"™ RACs
and efficient TTW units are
profitable to them as
evidenced by their stocking
patterns

Retailers indicate (by
actions or words) that
promoting and selling
ENERGY STAR” RACs
and efficient TTW units are
a profitable activity

KW and KWh savings

In conjunction with other
ENERGY STAR® efforts:

- Eliminated barriers

- Reduced waste by
recycling of old units

- Increasing market share
and penetration

- Sustained change in
market behavior

- Persistent energy savings

- Emissions reductions

Keep Cool Researchable Issues

Based on recognition of key underlying program hypotheses, the following issues are proposed for
potential testing. These issues are grouped into short, intermediate, and long-term time periods to
represent when they are expected to become important or verifiable.

Short-Term (one to three years following initial program implementation)

. The Keep Cool Campaign’s advertising efforts increase knowledge and induce greater purchases
of ENERGY STAR" products than otherwise would have occurred, both within and outside of the
program.
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There is a process by which consumers move from awareness to knowledge to assessment
to purchase. Given the goal is the purchase and use of ENERGY STAR® products,
research needs to ensure that the program’s advertising activities lead to the purchase of
more ENERGY STAR® products.

TV advertising is part of a multi-media advertising campaign being used to promote Keep Cool
Program-desired outcomes. This TV advertising component is effective in comparison with other
forms of advertising, such as events, radio, and/or newspaper.

The energy tips campaign messages to shift dishwashing and clothes washing to off-peak hours
create awareness of the benefits to all New Yorkers causing consumers to make these behavioral
changes.

1t is believed that people were generally unaware that when they conducted these
activities could make a difference to the utility system, thus, benefiting all. Research
needs to continue to ensure that the advertising is both effective and continues to be
needed to obtain the desired consumer behavioral changes.

Intermediate-Term (three to five years following initial program implementation)

Retailer training provided by the program creates knowledgeable retail staff that promote
ENERGY STAR® RACs leading to greater sales of this equipment over standard efficiency
equipment.

Retail staff training is conducted on the presumption that these knowledgeable staff will
successfully promote ENERGY STAR® products. The importance of this needs to be
tested by product to assess the optimal targeting of program resources.

The program’s recycling efforts cause there to be fewer RACs in the secondary market. The
Keep Cool Program thereby reduces energy and demand usage as more, new RACs are purchased
at higher efficiency levels than the efficiency levels in the secondary market.

Without turn-in of the old units, these less efficient RACs will likely find their way into
other rooms in the same house, in use at family or friends homes, or for sale in the
secondary market, thus increasing KWh usage and summer peak demands. It will be
important to confirm that the program’s recycling efforts are in fact reducing the number
of RACs in the secondary market.

Long-Term (five years and longer, primarily post-program implementation)

As the program induces consumers to purchase ENERGY STAR" RACs, consumers recognize
benefits from their ENERGY STAR" purchase. Consumers then identify the benefits of their
new RACs towards the brand of ENERGY STAR® and, therefore, purchase other ENERGY
STAR® products when making purchasing decisions.

The above leads consumers to “spread the word” about the value of ENERGY STAR® RACs and
products.

Retailers gain experience in selling ENERGY STAR® RACs and TTWs from their program

participation. With this experience, retailers learn that selling ENERGY STAR® RACs and

TTWs can be profitable and continue to stock and promote them without additional program
assistance.
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7.3.2 Keep Cool Program Measurement & Verification

This section presents the results of the measurement and verification (M&V) activity conducted by
Nexant for the Keep Cool Program.

Keep Cool Adjusted Gross Savings

Based on Nexant’s review, as of December 31, 2003, the program has resulted in the cumulative annual
energy savings and demand reductions shown in Table 7-19.

Table 7-19. Keep Cool Program Estimated Energy Savings and Demand Reductions

Summer On-Peak Coincident Demand
Reduction (MW)"

Program Reported 24.67 40.9
M&YV adjusted 25.85 40.6
Realization Rate 1.05 0.99

As indicated by the realization rate, Nexant adjusted the energy savings upward from the value previously
reported. The adjustment is due to a slight modification to the calculation method for determining the
savings for the program years 2000 and 2001. Specifically, savings were calculated for all four program
years (2000, 2001, 2002, and 2003) based on the 2002 Engineering Analysis'® and associated savings
impact values. Rather than using the 2002 impact values for each year, Nexant used the 2001
Engineering Analysis'® and associated impact values for determining the 2000 and 2001 annual savings
and the 2002 impact values for 2002 and 2003 savings.

Review tasks included an analysis of engineering assumptions and calculations currently used to calculate
program impacts. Nexant did not independently verify the number of installations (i.e. number of
bounties paid), as this is carefully documented as part of the exchange bookkeeping process conducted by
the Program’s implementation contractor. Nexant recommends that NYSERDA use the adjusted per unit
energy savings values for each specific year when calculating Program impacts in future years.

Program-reported peak demand reduction of 94 MW and 35 MW due to load shifting by residential
customers responding to energy-conservation tips messaging during the summers of 2002 and 2003,
respectively, are not included in the summer on-peak coincident demand reduction value.

Keep Cool M&V Methods

The energy savings associated with the Keep Cool Program are derived from equipment data collected by
the Keep Cool Program Contractor. The contractor records the size and efficiency of both the new air
conditioner and the replaced air conditioner. Each year, these data are analyzed and the average savings
values are calculated. Nexant analyzed data from the reports generated for the 2001 and 2002 program
years. The data recorded in the Keep Cool database provides average efficiencies (EER) and size. The
annual operating hours are necessary to calculate energy savings, and are stipulated based on cooling

' Cumulative annual savings impacts are the savings realized in a single calendar year from all measures installed to date.
' For the M&V evaluation, Nexant defined summer system peak period as June 1to September 30, Monday through Friday, excluding holidays, 1
to 5 PM.

'3 Aspen Systems Corporation, Engineering Analysis for NYSERDA'’s 2002 Keep Cool Room Air Conditioner Replacement and Bounty Program
—April 16, 2003.

' Aspen Systems Corporation, Engineering Analysis for NYSERDA'’s 2001 Keep Cool Room Air Conditioner Replacement and Bounty Program
— September 19, 2001.
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degree-days for various parts of the state. For the two years examined, differing operating hours values
were used. The difference was the result of a change in the operating hours estimating methodology, but

both approaches are reasonable.

Because the savings values are calculated from actual equipment data, the savings values reflect year-to-
year changes in the marketplace. Since they are representative of the actual New York market, these
savings values are also used for air conditioning measures under other New York Energy $mart®"

Programs.

Keep Cool M&V Findings

Table 7-20 shows the number of installed units (i.e. bounties paid) and the annual Program impacts. The
reported KW savings impacts are summer on-peak coincident demand savings.

Table 7-20. Keep Cool Program Total Bounties Paid by Year & Total Annual Impacts

2000 2001 2002 2003 Total
Number of Bounties Paid 675 24,000 92,000 24,000 140,675
Adjpsted On-Peak Demand (KW) Unit 03 03 03 03 Wa
Savings
Adjpsted Electric Energy (KWh) Unit 205 225 175 175 Wa
Savings
Annual Demand (MW) Savings 0.2 6 27 7 40.2
Annual Energy (GWh) Savings 0.2 5 16 4 252

7.3.3 Keep Cool Market Characterization, Assessment, and Attribution

This section addresses the Market Characterization, Market Assessment and Causality/Attribution
(MCAC) evaluation efforts for the Keep Cool Program. Only the research and findings unique to the
Keep Cool Program are presented here. Refer to Section 7.2.3 for MCAC findings related to all
ENERGY STAR® products, including data on the air conditioner market.

MCAC Research Approach

Primary data collection for the Keep Cool MCAC effort consisted of a consumer mail survey completed
by more than 2,660 households, a Keep Cool participant telephone survey with 57 respondents randomly
selected from the program database, and a non-participant survey with 69 respondents who bought a new
appliance or lighting product (including air conditioners) which did not have an ENERGY STAR" label.
In-store measurements and interviews were conducted with 19 non-participating retailers and
manufacturers. Staff and implementer surveys also addressed the Keep Cool Program. Secondary data
sources included participant retailer surveys and in-store measurements conducted by Aspen Systems, the
program implementation contractor; market data from sources such as the Association for Home
Appliance Manufacturers (AHAM); and other sources. Since the research and data collection for Keep
Cool was closely related to the effort for ENERGY STAR®™ Products/Marketing, refer to Section 7.2.3 for
more details on research approach.

Keep Cool Market Characterization

Key findings from the market characterization effort include the following. For more information see
Section 7.2.3 of this report.
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. More than 48% of households in New York (including Long Island) have at least one room air
conditioner.
. The current market actors include consumers, retailers (both participant and non-participant),

buying groups, distributors, and manufacturers. The RAC and TTW units that consumers
purchase move from manufacturer, to distributor, and often to either buying groups or corporate
distribution centers before arriving at retail stores. Consumers receive product information from
the sales people, who in turn receive product information directly from manufacturer sales
representatives or promotional materials.

. Major manufacturers for room air conditioners (nationally) are also listed in Section 7.2.4, with
the largest being Fedders (25% market share), Electrolux/Frigidaire (19%), LG Electronics
(15%), Whirlpool (15%), and Goodman (12%).

. Many retailers report that buying groups and corporate headquarters make advertising decisions.

. Nearly 58% of consumers in the New York Energy $mart®" area who bought room air
conditioners in the last two years purchased them at big box retailers.

. Nearly 92% of consumers in the New York Energy $mart®"' area who bought a room air
conditioner in the last two years said someone in the home bought it. Only 1.7% said their
landlord purchased the air conditioner. Another 5% said a builder or contractor bought the room
air conditioner on their behalf. These figures include both Keep Cool participants and non-
participants.

Keep Cool Market Assessment

Awareness and Knowledge

There are two key elements to the Keep Cool program: Keep Cool Tips emphasize motivating behavior
change, and the Keep Cool Bounty provides a financial incentive for purchasing an ENERGY STAR®
room or through the wall air conditioner and turning in the old air conditioner.

In 2003 there was a shift in the focus of the Keep Cool and Tips programs as a result of the success of the
2002 campaign. The goal of the 2003 programs was to maintain a high market share of ENERGY
STAR®™ RACs while reducing the number of bounties paid."”

Consumer awareness of the Keep Cool Program declined through the summer 2003 campaign.”® Both
pre-campaign awareness (in the spring) and post campaign results (in the fall) were tracked. In
September of 2003, about 28% of respondents were aware of the Keep Cool Program, which represents a
6-point decrease from March of 2003. For people in the 25-54 year old cohort (target audience),
awareness of the Keep Cool Program before the summer advertising campaign of 2002-2003 increased by
8%, while post-marketing awareness decreased from 2002-2003". Awareness of both the Keep Cool
Program and the Tips are shown below in Table 7-21.

' GDS Associates , Logic Model and Program Analysis for the New York Energy $marts™ Keep Cool Program and Keep Cool Marketing
Campaign, January 29, 2004.

'8 DDB Bass and Howes, Marketing Report, 2003.
' DDB Bass and Howes, Marketing Report, 2003.
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Table 7-21. Pre and Post Awareness of Keep Cool Program and Tips Campaigns

Post-03
(age 25-54)
Awareness of Keep Cool Program 26% 46% 34% 28%
Awareness of Energy Saving Tips 65% 74% 70% 74%

Source: DDB Bass and Howes, Marketing Report, 2003.

The decrease in awareness of the Keep Cool program noted in the Table 7-21 pre-2003 and post-2003
results may be attributable, as suggested by DDB Bass and Howes, to a combination of the heavy reliance
on word of mouth for program promotion and a significant decrease in the bounty amount that was
offered in 2003 compared to 2002. Both of these were intentional changes to the program design, so the
results are not surprising. Additionally, DDB Bass and Howes state that “decreases in awareness may
also be related to lack of program name advertising and related name recognition, i.e. residents are
participating in the program but don’t know what it’s called.”” In addition, the marketing did not
emphasize the bounty, it emphasized the tips.

The 2004 MCAC telephone survey of residents that purchased key ENERGY STAR® appliances and
lighting equipment also requested information on the recall of Keep Cool Bounty and Tips
advertisements, and about recall of specific Keep Cool Tips. The responses are not representative of the
entire population, but rather, represent those who purchased appliances. These data are summarized in
Table 7-22. For example, in row 1 of the Table, 22% of respondents who purchased appliances also
recall seeing the Keep Cool Bounty ad, and 17% of those consumers saw the ad on TV, 38% saw the ad
in the newspaper, etc. Those that had heard tips were also asked which tips they remembered.

. 26% recalled “use a programmable thermostat or timer”

. Eight percent recalled “buy ENERGY STAR" when you are shopping for appliances”

. Four percent recalled “shift clothes washer / dishwasher use to evenings or weekends”

. 82% recalled another tip, mostly: replacing bulbs with efficient ones and turning off lights when

not in use, insulating the home, closing off rooms, wrapping water heaters, insulating windows
(drapes, plastic, or replacement).

2 DDB Bass and Howes, Marketing Report, 2003.
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Table 7-22. Where Phone Respondents Saw the Keep Cool Bounty or Keep Cool Tips Advertisements
(multiple responses allowed)

Other

Of the 22% that recall seeing
Keep Cool Bounty ad, % 22% 37% 14% 2% 6% 8% 3% 17%

that saw it...*

Of the 69% that recall seeing
Keep Cool tips, % that saw 41% 19% 2% 12% 12% 6% 1% 34%
it..°

Awareness of Energy Saving

Tips Pre-Advertising 2002 34% 26%¢ n/a n/a 9% 10% n/a 41%
(DDB Bass and Howes)

Awareness of Energy Saving

Tips Post-Advertising 2002 32% 23%° n/a n/a 14% 10% n/a 41%
(DDB Bass and Howes)

Awareness of Energy Saving
Tips Pre-Advertising 2003 36% 22%¢ n/a n/a 10% 9% n/a 41%

(DDB Bass and Howes)

Awareness of Energy Saving
Tips Post-Advertising 2003 39% 23%° n/a n/a‘ 10% 10% n/a 37%

(DDB Bass and Howes)

Data in the first two rows of this table collected from MCAC Residential Telephone Survey Dec 2003 question C6. Total responses = 63.
a. 24% of those respondents that had not purchased ENERGY STAR® measures recalled seeing Keep Cool Bounty Advertisements.
b. 65% of those respondents that had not purchased ENERGY STAR" measures recalled seeing information on Keep Cool Tips.

c. The DDB Bass and Howes survey combined newspaper and magazine responses, so the data are combined.

One measure of the effectiveness of an awareness campaign is to gauge the unaided recall of topics being
promoted before and after the campaign. Results from the 2002 and 2003* DDB Bass and Howes
surveys provided pre and post campaign data on the level of unaided recall of energy savings tips. Table
7-23 provides the results for surveys conducted both before and after the 2002 and 2003 Keep Cool Tips
campaigns.

One of the key changes seen is an increase in turning off lights when vacating a room (although this was
not one of the Program’s primary tips). The 2003 survey data indicates that overall results were mixed,
with six tips showing a slight increase in recall, three tips showing a slight decrease in recall, and three
tips showing no change in unaided recall. Several of the changes seen could be due to the awareness and
advertising efforts of other New York Energy $mart*™ programs.

I DDB Bass and Howes, New York Energy Report on Pre-Advertising Test 2003, April 28, 2003.
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Table 7-23. Unaided Recall of Energy Saving Tips (for Those Aware)

Post-03
Turn off lights when leaving room 37% 43% 39% 46%
Re-insulation of house 11% 1% 15% 19%
Install timers / programmable thermostats 15% 22% 20% 19%
Reducing temperature of water heater 11% 10% 9% 11%
Buy appliances labeled with ENERGY STAR™ 7% 8% 14% 14%
Use appliances during off peak hours 16% 27% 19% 20%
Install insulated / energy savings windows 16% 11% 5% 4%
Energy saving light bulbs 7% 6% 11% 11%
Buy energy efficient appliances 7% 2% 5% 6%
Close door / windows / blinds / drapes 7% 9% 5% 4%
Appropriate usage of water 9% 9% 4% 8%
Being more efficient with appliances 6% 9% 2% 2%

Source: DDB Bass and Howes, New York Energy Report on Pre-Advertising Test for 2002 and 2003, and Post Advertising Test Reports for
2002 and 2003.

Some other notable findings regarding knowledge and awareness include:

. Of the consumers surveyed who purchased an ENERGY STAR® unit, 37% reported that the
Keep Cool bounty was very important in their purchases.?> About 37% also reported that they
would have purchased an ENERGY STAR® model if no bounty had been offered. However, this
doesn’t mean the old room air conditioner would have been surrendered. Furthermore, this does
not indicate whether the consumer was impacted by the general awareness efforts or the tips.

. Radio advertising continues to generate the greatest number of impressions, with an average cost
of $0.008 / impression. Of all advertising media employed, the number of online impressions
showed the greatest increase at almost 16%. Online impressions are also the least expensive,
costing approximately $0.006 per impression. However, on-line ads reach a more limited target
audience than radio, which is a consideration in this comparison.

. The number of Keep Cool consumer bounties paid in 2003 dropped by 75% from levels reported
in 2002, while the value of Keep Cool bounties paid in 2003 decreased by 8§9% from 2002 levels.
This is due to an intentional program design change that decreased the net number of bounties
paid, and reduced by 54% in the average value of bounties paid. Of the net $9.6 million in
bounties paid, approximately 73% have been paid within the Con Edison service area.
Respondents from the Con Edison area were the least aware of the ENERGY STAR® logo.

Product/Service Availability and Practices

Retailer participation and stocking practices are important indicators of the impacts of the Keep Cool
program. Table 7-24 provides a summary of Keep Cool retailer participation from 2000 through 2003.

2 MCAC Residential Mail Survey, 2003.
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Table 7-24. Retailer Participation.

2003
Retailer and Drop-off Site NA NA 135 188
Retailer - collecting units from customers only NA NA 303 168
Retailer - not collecting units NA NA 158 191
Drop off Site only NA NA 12 3
Total # of retailers participating in Keep Cool Program 55 425 598 547

Source: NYSERDA Quarterly Tracking Report (December 2003) and Keep Cool Status Reports. Only totals were available for
2000 and 2001.

The participation of eligible appliance retailers grew from 2000-2002 when it peaked at 598 retailers in
2002. Retailer participation dropped about 9% in 2003 to 547 retailers. Retailers participating in at least
one New York Energy $mart™ Program represent about 80%-90% of appliance retailers in New York
in 2003.%

Market Shares and Sales

As noted earlier in Section 7.2.3, consumer-reported market share of ENERGY STAR" room air
conditioners has increased from 9.5% in 1999 to more than 33% at the end of 2003. In addition to this
information, Keep Cool Program sales data indicates the program is having an influence in the market
place. Table 7-25 shows the increase in ENERGY STAR® units sold each year of the program by retail
partners. Aspen Systems Corporation (the Keep Cool implementation contractor) has collected sales data
from participating retail partners since 1999. These data, while possibly useful in examining trends, have
several limitations. Specifically, the data from retail partners was available initially only from those that
chose to provide it (this is now a program requirement). Although reporting has become more consistent
and robust, the number of partner retailers reporting changes somewhat quarter-to-quarter, and there is not
a consistent time series. Furthermore, the exact number or share of large vs. small retailers in the pool of
those reporting each quarter is not static. Given these considerations, Table 7-25 presents the retail
partner market share figures that can be used as a point of reference. With the exception of 2001, the
percentage of ENERGY STAR® units sold by these retailers has increased each year and for 2003 is 72%.

Table 7-25. Number of ENERGY STAR® Room Air Conditioner Units Sold at Participating Retailers

2003
ENERGY STAR® Units 19 26,221 59,444 137.817 75483
All Units 86 61,848 245725 382,825 105,001
E’N‘gsggs ;gf;gat are 22% 42% 24% 36% 72%

Source: 1999 to 2002 data is from the NYSERDA Sales Tracking Data from NYSERDA, Data exported 9/03.

2 This figure is based on screening calls to identify the share of retail outlets that were deemed “eligible” from a purchased database of retailers
from InfoUSA. As part of a process to try to identify eligible retailers to visit for the non-participant retailer on-site survey, over 500 calls were

made. The results of these calls were used to develop a very rough estimate of the percent of firms that were already participating.

% At which time there was a standards change.
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Another important component of the program is collecting the old units for proper recycling. Table 7-26
shows the number of room air conditioners and through the wall air conditioners surrendered (per the
program records). Participation peaked in 2002, and then declined in 2003 due to intentional program
design changes (i.e., a reduction in the amount of the bounty from $75 to $35, and an emphasis on
advertising the energy savings tips instead of the bounty part of the program).

Table 7-26. Keep Cool Bounty Program — Number of Room Air Conditioning Units Surrendered

Statewide
Total
Number of RACs and TTW 721 41,028 175,512 50,620 266,209
units surrendered

Source: NYSERDA, Keep Cool Program Status Reports 2000, 2001, 2002, and 2003.

Pricing and Incremental Cost and Non-Energy Benefits

Pricing and incremental cost findings and non-energy benefit results for ENERGY STAR®™ appliances,
including RACs, are presented in Section 7.2.3, above, and are not repeated here.

Keep Cool Causality/Attribution

This section addresses the results of the various data collection efforts to assess the net energy impacts
that are attributable to the Keep Cool Program. The attribution analysis relied upon survey questions
asked of program staff and implementers, program participants, and non-participants to derive an estimate
of the net savings attributable to the program. Net program energy savings are estimated by subtracting
out the effect of free riders and adding in the effects of various types of spillover.

For the Keep Cool Program, a free rider is a participant who purchased a new ENERGY STAR" room air
conditioner and received the bounty payment but would have purchased the new ENERGY STAR" unit
without the program inducement (the bounty and the advertising of ENERGY STAR"). Based on this
first-time analysis conducted by the MCAC team, Keep Cool Program free ridership is estimated at 18%,
resulting in a net factor of 0.82. This value is a weighted average of free ridership rates provided by
respondents to the participant and staff surveys.

Spillover can occur by way of Keep Cool participants undertaking additional energy efficiency actions on
their own because of the program, or non-participants deciding to take energy efficiency actions as a
result of hearing about the program or the benefits of buying ENERGY STAR®. Non-participant
spillover is sometimes referred to as the free driver effect. The estimated spillover from the Keep Cool
Program is 15%, giving a market effects factor of 1.15. However, it should be noted that spillover from
Keep Cool could be substantially higher since well over 200,000 ENERGY STAR® room air conditioners
are being credited to the ENERGY STAR" Products Program described earlier, and it is difficult to
separate out impacts to specific programs. The net savings for Keep Cool are provided in Table 7-27.
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Table 7-27. Keep Cool Program Installed Savings (Cumulative Annual from Program Inception through
Year-End 2003)

Net Savings
0.82 1.15 0.94 24.4
GWhiyear 25 1.05 26
(0.44-0.94) (1.1-1.3) (0.79-134) | (20.5-34.7)
) 0.82 1.15 0.94 382
g/mlion 40.9 0.99 40.6
ca (0.44-0.94) (1.1-1.3) (0.79-134) | (32.0-54.3)

In addition to the savings from the installed RACs, and as a result of the Keep Cool Tips campaign,
approximately 90 MW of load was shifted hourly in Summer 2002 and approximately 35 MW was
shifted in Summer 2003 by residents using clothes washers and dishwashers during off-peak hours.*

Keep Cool MCAC Recommendations

The MCAC Team’s findings have led to the following suggestions with respect to program evaluation:

. Further research is needed to assess whether the Keep Cool advertising and tips increased room
air conditioner purchases relative to naturally occurring rates. Findings from this research should
then be incorporated into the program logic, calculations of net energy and demand savings, and
program refinement (e.g., advertising messages, targeting, and level).

. Further research is needed to assess the importance and extent of positive consumer word-of-
mouth marketing per the intermediate and long-term outcomes in the Keep Cool logic model. An
assessment should be made of the necessary level of word-of-mouth marketing and the Program’s
ability to influence it.

. Further research is needed to assess the importance and extent of positive retailer word-of-mouth
marketing.

7.4 ENERGY STAR® LABELED HOMES PROGRAM

The New York ENERGY STAR® Labeled Homes (ESLH) Program works to expand upon the EPA’s
ENERGY STAR® Labeled Homes Program. The program provides technical assistance and incentives to
homebuilders who construct or substantially renovate homes that use 30% less energy than homes built to
the Model Energy Code of 1993. Increases in home energy efficiency are realized from a variety of
measures that include:

. Reduced air infiltration

. Better sealed ducts

. Increased levels of insulation

. High performance windows and doors

5 These estimates were derived from the 2002 and 2003 DDB Bass and Howes pre- and post-campaign surveys. The derivation of the 2002
results is detailed in: GDS Associates, Inc. and Megdal and Associates, Assessment of Electric Load Impacts from the Keep Cool Advertising
Campaign, Report prepared for NYSERDA March 10, 2003.
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. Energy efficient HVAC systems
. Ventilation systems
. Energy efficient appliances and lighting equipment®

Homes that meet strict design and testing criteria earn the right to display the ENERGY STAR" label.

The program design and implementation contractor was selected in February 2000. The first ENERGY
STAR™ Labeled Home was built in April 2001. By December 2003, over 2,300 homes had been built and
labeled.

Each home in the program must be rated following construction. The Home Energy Rating System”
(HERS) assigns a score to each home that indicates its energy use relative to a home constructed to meet
the Model Energy Code (MEC) of 1993. A home just meeting MEC 93 will have a HERS score of 80;
each 5% reduction in energy use earns the house an additional point. To be eligible for the ENERGY
STAR® label, the home must use 30% less energy than a home built to MEC 93, which is equivalent to a
HERS score of 86. ENERGY STAR® labeled homes must also achieve an additional 350 KWh savings
(450 KWh for 2004) from ENERGY STAR" labeled appliances such as compact fluorescent fixtures,
refrigerators, dishwashers, clothes washers, and ECM?* furnace fans.

Before each home is labeled an ENERGY STAR®, a certified Home Energy Rating System (HERS) rater
verifies its energy performance. This independent third-party verification ensures that the home complies
with program guidelines. The HERS rating process includes analysis of the home’s plans and at least one
on-site inspection. Plan review identifies orientation, shading area, proposed annual fuel utilization
efficiency (AFUE) and seasonal energy efficiency (SEER) ratings, and insulation levels. The on-site
inspection includes a blower door test and a duct test. This information is used to derive the HERS score
and estimated energy costs for that home.

The New York State Builder’s Association tracks all homes in the program and maintains a database of
participants. The database includes the home address, builder, construction year, appliance inventory, and
HERS score.

7.4.1 ENERGY STAR® Labeled Homes Program Measurement & Verification

Nexant conducted a review of the energy and demand savings from the program. A random sample of
projects was selected and results were applied to all completed projects.

ENERGY STAR® Labeled Homes Adjusted Gross Savings

The cumulative annual energy savings® and demand reductions as of year-end 2003 are shown in Table
7-28. More than 2,000 homes have been constructed since 2001 bearing the ENERGY STAR® label.
The program advertises that the homes use 30% less energy than a ‘typical” home. A typical home is
defined as one that meets the Model Energy Code of 1993. In addition to savings realized from better
construction practices and high-efficiency HVAC equipment, each home achieves additional savings by
installing ENERGY STAR® appliances and lighting fixtures.

2 A minimum of 300 kWh of annual energy savings compared to standard efficiency equipment is required under the program for appliances and
lighting equipment. This requirement was raised to 450 kWh for 2004.

" Developed by the Home Energy Rating System Council
2 Electrically commutated motor, a type of variable speed drive.

% Cumulative annual savings are the savings realized in a single calendar year as a result of all measures installed to date.
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Table 7-28. NYESLH Estimated Energy Savings and Demand Reduction

Cumulative Annual Non-Electricic Summer On-Peak Coincident
Energy Savings (MMBtu/yr) Demand (MW)
Program Reported 2.01 110,400 1.10
M&V Adjusted 0.94 73,447 0.3
Realization Rate 0.47 0.67 0.27

Nexant determined that the homes do use 30% less energy relative to those built according to the Model
Energy Code. In July of 2002, New York adopted a revised, more stringent residential energy code than
the 1993 Model Energy Code. ENERGY STAR" labeled homes are expected to use only 23% less
energy than one that meets the New York State Energy Code. Accordingly, the estimated savings for
homes permitted under the new code were adjusted downward.

Most of the electric savings are from ENERGY STAR® appliances and lighting. Nexant’s adjusted
electrical savings were significantly less than NYSERDA values primarily as a result of the way air-
conditioning savings were calculated™.

Review of a sample of homes*' showed that over half did not meet the prescriptive envelope requirements
of either the Model or the New York State Energy Codes, although by definition they met the
performance requirements. Homes achieved compliance by installing high-efficiency furnaces and water
heaters. If these homes were to meet the prescriptive envelope requirements, an additional HERS point
and 5% heating savings per home would be realized.

Program rules grant 150 KWh per year of electrical savings per ENERGY STAR® appliance. While this
may be realistic for homes with electric water heating, almost all homes had gas water heating sources.
(NYSERDA uses values of 60 - 80 KWh per appliance when estimating electrical savings.) As part of
another program, Nexant estimates a more conservative value of 35 - 70 KWh per appliance® but also
included fuel savings as well. Because of the large discrepancy between program rules and deemed
savings per appliance, the program rules significantly overestimate the appliance electrical savings.

ENERGY STAR® Labeled Homes M&V Methods

The two components of this program are: (1) envelope & mechanical and (2) appliances and lighting.
The home energy performance is based on the HERS rating system which does not consider appliances
and lighting. The two components are treated separately and then combined.

The HERS rating system considers the thermal performance of the envelope (roof & wall insulation,
windows, and infiltration) and the mechanical equipment (heating, air conditioning, and domestic hot
water). The HERS score is relative instead of absolute, and it is relative to an arbitrary standard. This
presents two immediate problems: (1) the baseline energy use itself is not known, and (2) the adoption of
the New York State Energy Code affects the baseline for homes built after July 1, 2002. Both of these

3 NYSERDA credits all central air conditioning units with savings; Nexant only credits high-efficiency models. Conventional models
significantly outnumber high-efficiency models.

31 Detailed data from seventeen home rating files were available for review. Eight of the homes had walls of R-11 to R-14.

32 Deemed Savings Review, Nexant, February 2004
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issues were addressed in detail in an ICF Consulting report®. Nexant used the ICF methods and results to
evaluate the energy savings for this program.

ENERGY STAR" labeled homes must also achieve an additional 300 KWh savings (450 KWh for 2003
and later) from ENERGY STAR" labeled appliances such as compact fluorescent fixtures, refrigerators,
dishwashers, clothes washers, and ECM furnace fans. Nexant estimated these savings as part of the
ENERGY STAR® Appliance program®.

Adjusted savings are based on the HERS values and appliance inventory contained in the NYSBA
database. The program results to date were found by separating out the savings by envelope (and
mechanical systems) and appliances (including lighting). Envelope and mechanical savings are directly
related to the calculated HERS score, the appropriate HERS baseline, air conditioner type, and climate
zone (location). Appliance savings are taken from the appliance and lighting inventory, adjusting for
model year of the appliance. This method bases the savings on the entire population of program
participants; there is no uncertainty due to sampling error. There is, however, uncertainty due to potential
inaccuracies in the database. Figure 7-5 illustrates the logic used to estimate the savings from each home.

3 Analysis of the Impacts of the 2002 New York Energy Conservation Construction Code on Energy Savings Achieved by New York ENERGY
STAR" Labeled Homes, ICF Consulting, May 1, 2003.

3 Deemed Savings Review, Nexant, February 2004
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Figure 7-5. Estimated Savings Calculations
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This method used all 2,000 plus homes to estimate the savings, not just a sample that is then applied to
the population; however, the actual baseline energy use for each home is unknown.

To establish the baseline energy use, a sample of ENERGY STAR" homes was analyzed in detail to
determine the common characteristics of a typical home. Nexant obtained 17 REM/Rate files that were
used by the HERS rating estimator to determine HERS scores. The files contained the detailed home
characteristics. Roughly half were three-bedroom homes approximately 3,000 square feet in size and the
other half were four-bedroom homes 3,500 square feet in size. Almost all were two-story homes with

attached garages, gas heat, and gas appliances. Fewer than half have central air conditioning, about 10%
of the homes have ENERGY STAR" rated air conditioning®.

Nexant developed DOE2 models to determine the energy use of a typical ENERGY STAR® home. The
models were then modified to represent how they would have performed if they were built to the Model

3312 SEER up through 2002; 13 SEER for 2003 and later.

7-43



Section 7: Residential Programs Volume 2

Energy Code of 1993 or the New York State Energy Code. This family of models was then simulated for
seven major New York cities. The results established the baseline heating and cooling energy use.

The DOE2 results appeared to significantly overestimate the water heating energy use. Instead, baseline
domestic hot water (DHW) energy use was taken from an Energy Information Administration survey®.
According to this survey, the average New York home uses 17 MMBtu of energy (gas) for hot water.
Savings for all homes were based on this value.

The Home Energy Rating System (HERS) assigns a score to each home that indicates its energy use
relative to a home constructed to MEC ‘93. A home just meeting MEC ‘93 will have a HERS score of
80; each 5% reduction in energy use earns the house an additional point. The energy savings for any
component (heating, cooling, DHW) can then be determined by rearranging the definition of the HERS
score into the equation shown below:

<HERS—8OJ
20

Energy Savingsg,;, before July 2002 — Baseline Energy US@MEC%(

To adjust the energy savings for homes built after July 2002, either the baseline energy use or the
minimum HERS score need to be changed. Based on the results of the ICF report”, the energy savings
relative to a home built to meet New York Energy Code can be estimated using the following equation:

H%RS—8L3)

Energy Savings g, uy 2002 or tarer = Baseline Energy UseMECQS( 20

By adjusting the minimum HERS score, the same baseline energy use can be used to estimate the savings
for all homes in the program. These equations were applied to the heating and DHW baseline energy uses
to determine the fuel savings. For air-conditioning, only homes that had ENERGY STAR" rated central
air conditioning were credited with electrical savings. Homes with conventional central air conditioning
systems were not credited with savings.

The latest New York State Builders’ Association (NYSBA) database contains information on the number
of compact fluorescent lamps, ENERGY STAR" fixtures, and appliances. ENERGY STAR® rules credit
50 KWh of savings for each CFL and 75 KWh savings for each fixture; Nexant used these values as well.
In 2003, the program rules were modified to limit savings from compact fluorescents to 300 KWh (six
lamps). Nexant’s review of the lighting inventory indicated that some homes had significantly more than
six CFLs and that the electrical savings may be overstated. Therefore, Nexant limited CFL savings to 300
KWh for all years when calculating the adjusted savings to be consistent with current program rules. In
total, Nexant excluded 2,313 excess CFLs from the savings estimates.

Appliance savings are based on Nexant-derived deemed values® that are slightly less than the values
NYSEDRA uses to estimate savings. Appliance savings vary based on model year and current energy
standards in effect for that year. Refrigerators and ECM fan motors offer electrical savings only; clothes
and dishwashers offer both electrical and fuel savings due to reductions in hot water use and dryer energy.
Nexant credited these fuel savings.

3¢ Residential Energy Consumption Survey, U.S. Department of Energy, Energy Information Administration, 2001

37 Analysis of the Impacts of the 2002 New York Energy Conservation Construction Code on Energy Savings Achieved by New York ENERGY
STAR Labeled Homes, ICF Consulting, May 1, 2003

38 Deemed Savings Review, Nexant, February 2004
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The latest NYSBA database is missing a significant amount of information on installed appliances and
air-conditioning equipment. This missing information may cause significant underestimation of the

electrical savings from the program®. There appears to be no field to track furnaces with ECMs, a new
program addition in 2003.

ENERGY STAR® Labeled Homes M&V Findings

To obtain realization rates, reported savings through year-end 2003 were compared to the M&V adjusted
savings. Reported appliance savings do not include demand reduction or fuel savings values.
Consequently, the realization rates for these items are not reported. The reported energy savings and

adjusted savings are shown in Table 7-29.

Table 7-29. NYESLH Program Results, 2000 - 2003

KW MWh MMBtu
Measure | Program- | M&V |Realization| Program- | M&V |Realization| Program- M&V |[Realization
component | Reported |Adjusted Rate Reported |Adjusted Rate Reported |Adjusted Rate
Envelope 1,096 228 0.21 887 155 0.17 110,403 72,667 0.66
Appliances - 64 - 1,125 788 0.70 - 780 -
Total 1,096 292 0.27 2,012 943 0.47 110,403 73,447 0.67

The low realization rate is due to the adjustment to the envelope savings and the exclusion of savings
from non- ENERGY STAR® air conditioners. The reported demand reduction is the summer on-peak

coincident demand reduction.*

The low realization rate for fuels may be related to the assumption of home size. Nexant based the
heating savings on the most commonly observed home type, a 3,000 square-foot three-bedroom model.
Hot water savings were based on government-conducted surveys of residential hot water energy use.

Nexant calculated an average HERS score of 87.4, a result consistent with the program rules. In order to
participate, a home must meet a minimum HERS score of 86. This leads to a one-sided population
distribution with a minimum of score 86 and the quantity of homes decreasing as the HERS score
increases. The distribution of participating home scores is illustrated in Figure 7-6.

% Personal conservation with program implementation contractor staff, 13 February 2004.

0 Nexant defined summer on-peak period as June 1 to September 30, Monday through Friday, excluding holidays, 1 to 5 PM.
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was unavailable. Nexant recommends collecting a year’s worth of utility bills (electricity and gas) from
several homes and using that information to calibrate the models.

Lastly, Nexant suggests that NYSERDA revise its savings estimates rules to more closely match the
M&V evaluation methods. Specific changes include:

. Using a base HERS score of 81.3 for homes built after July 1, 2002;
. Not granting savings to conventional air conditioning systems;
. Adjusting savings from compact fluorescent lamps to be consistent with program rules across all

program years (i.e., after July 2002, program rules capped savings from compact fluorescent
lamps to 300 KWh); and

. Revising appliance savings to include fuel savings from reduced hot water use.

7.4.2 ENERGY STAR® Labeled Homes Program Market Characterization, Assessment, and
Attribution

MCAC Research Approach

A number of data sources were used in the analysis of the new home market and the market for ENERGY
STAR" homes. The following secondary sources were used:

. F.W. Dodge New Construction Database.

. US Census data on buildings and populations.

. Information from CEE and other national organizations involved with ENERGY STAR"
promotions.

. Information from organizations involved in the new home construction market including the

National Energy Rater’s Association, the Northeast Home Energy Rating System, the Building
Performance Institute, and the Building Performance Contractors Association of New York State.

Primary data were collected from program implementers, market actors, and consumers. Primary data
collection included:

. A survey of six program staff/implementers.

. A broad-based residential mail survey completed by more than 2,660 respondents.

. Telephone surveys with 68 consumers who purchased an ENERGY STAR® home through the
Program.

. Telephone surveys with 69 consumers who built a new, non- ENERGY STAR® home in the past
year.

. Telephone interviews with 16 participating ENERGY STAR® home builders.

. Telephone interviews with more than 40 non-participating home builders.

. Smaller-scale, exploratory interviews with other market actors including six lenders and three
realtors.

ENERGY STAR® Labeled Homes Market Characterization

The following actors are involved in the new homes market:
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. Government agencies, which are involved in codes and enforcement, program planning and
delivery, and standards and testing.

. Manufacturers, retailers, wholesalers, and others involved in product supply, including those
involved in making and selling key ENERGY STAR" and non- ENERGY STAR" equipment
used in homes.

. Builders, contractors, home raters, NYSERDA, program implementers, and associations that play
critical roles in the decision to participate in the program, in program design / delivery /
implementation, incentive payments, and education regarding the program.

. Realtors and lenders, with critical roles as intermediaries in the sale of ENERGY STAR®™ homes
and financing.

. Consumers, who hold the ultimate decision-making power in terms of whether to purchase an
ENERGY STAR® home.

There were more than 41,900 residential new construction projects completed in New York during 2001
and 2002. This equates to just over 20,000 new housing starts per year. Construction activity was
heaviest in four counties: Erie (3,295 new projects), Orange (3,259), Richmond (3,192), and Monroe
(3,032). In addition, the Niagara Mohawk service territory experienced the greatest number of new
residential construction projects (14,393, or 35% of all projects), followed by the area served by Con
Edison (22%). Table 7-32 shows housing starts by utility service area for 2001 and 2002.

Table 7-32. Number of Residential New Home Construction Projects by Utility, for 2001-2002.

2002

Total
CHG&E 1,858 9 1,867 2,139 21 2,160 4,027
Con Edison 2,640 2,241 4,881 2,217 2,330 4,546 9,427
Dual 219 5 224 228 15 243 467
NMPC 6,662 129 6,791 7,433 169 7,602 14,393
NYSEG 3,292 212 3,504 3,513 248 3,761 7,265
O&R 1,246 28 1,274 1,376 13 1,389 2,663
RG&E 1,719 27 1,746 1,881 31 1,912 3,658
Total 17,636 2,651 20,287 18,787 2,827 21,613 41,900

Source: FW Dodge Database. Note that 2003 data were unavailable and Long Island counties (Nassau and Suffolk) have been excluded. Data are
presented at the project level (i.e., multifamily structures are counted as a single project, not as multiple projects).

Although there are a larger number of new residential housing projects in upstate New York, the

downstate projects tend to be larger, multifamily projects. The result is that the Con Edison territory had
the largest growth in terms of square footage of residential new construction projects in 2001-2002 (32%),
followed closely by the Niagara Mohawk territory (31%). Table 7-33 shows the square footage added in
2001 and 2002 by utility service territory.
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ENERGY STAR® Labeled Homes Market Assessment

Awareness and Knowledge

According to the mail survey conducted by the MCAC team, approximately 11% of New York
households are aware of the ENERGY STAR® New Homes Program.® The follow-up telephone survey
of consumers that had recently purchased a new home but did not participate in the program shows 52%
awareness of the New York ENERGY STAR" Homes Program among this group. This seems to suggest
that new home purchasers, including non-participants in NYSERDA’s programs, have been sensitized to
NYSERDA'’s awareness campaigns and programs.

The follow up phone survey to participants in the ENERGY STAR"™ Homes Program indicates
approximately 60% of participants were aware of the program. One would expect participant awareness
to be higher. However, the ultimate decision maker may not have been the survey respondent in all cases.

Among builders, 34% of non-participants were either very familiar or familiar with the New York
ENERGY STAR® Homes Program, 22% were neutral, and the remaining 45% were unfamiliar. More
than 70% of participating builders said that the New York ENERGY STAR® Homes Program was very
important in increasing their familiarity with ENERGY STAR" labeled homes, while 30% of non-
participating builders said the same.

Product/Service Availability and Practices

When residents who participated in the New York Energy $mart® ENERGY STAR" Homes Program
were asked how easy or difficult it was for them to find an ENERGY STAR® home or a builder who
could construct one, the vast majority of respondents said they were either very available (48%), or
somewhat available (25%). Only 19% of residents said they were somewhat or very unavailable. When
residents who bought or built a new home but did not participate in the Program were asked the same
question, 40% said “very available”, 20% said “somewhat available”, and 40% said “somewhat
unavailable” or “very unavailable”.

Participating and non-participating builders were asked about the availability of the measures and
equipment used to construct ENERGY STAR®™ Homes now versus two years ago. A one-to-five scale
was used where one means “not at all available” and five means “very available.” Average availability
scores from participating builders were 3.57 two years ago versus 4.57 currently. These results show that,
although availability was high two years ago, there is a definite belief that availability has increased. For
non-participating builders, the average availability scores also increased, although not as dramatically,
from a 3.0 two years ago to a 3.29 presently.

The number of energy-efficient appliance and lighting measures installed per new home participating in
the Program has been increasing steadily since 2001. This growth is displayed in Table 7-35. While
ENERGY STAR" lighting has always had the greatest prevalence in ENERGY STAR® Labeled Homes,
the installation of refrigerators, dishwashers, and clothes washers has risen as well increasing their
combined average number of measures per home from 0.28 in 2001 to 0.90 in 2003. The fact that
participating builders are obtaining these measures and including them in their new home projects at an
increasing rate is further evidence that the measures are perhaps more available and participating builders
are better able to convince their clients of the value of these energy-efficiency upgrades.

22003 MCAC Residential Mail Survey (n=710)
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homes they built two years ago met the ENERGY STAR™ standard, whereas about 70% now meet the
standard.

Pricing and Incremental Cost

Price differentials and incremental cost are seen as indicators of market progress. If the price premium
(actual and perceived) associated with ENERGY STAR® Homes decreases over time, it may provide an
indication that economies of scale have been reached, the market share has increased, and that the home
design and construction techniques promoted by the Program have become more commonplace.

Nearly 90% of ENERGY STAR® participating householders believed that the cost of their home was
somewhat to significantly more expensive than a similar non- ENERGY STAR® home. * However,
almost three-quarters (74%) of the ENERGY STAR® participating householders believed that the quality
of their home was better than a similar non- ENERGY STAR"” home.* ENERGY STAR® New Home
owners believe that they are saving an average of $66 on their monthly utility bill as a result of the
residence being an ENERGY STAR® home.”

Non-Energy Benefits

Non-energy benefits (NEBs) are significant and valuable to participating homeowners, and recognized by
builders. When queried about the value of an array of impacts from the installation of ENERGY STAR®
measures and certified practices in their homes, participants indicated that the value of these “other”
benefits was about equal to the value of the energy savings from the program. Participants viewed
comfort, personal satisfaction, ease of selling their home, and “doing good” for the environment as among
the most valuable non-energy benefits.

Builders estimated the value of benefits to homeowners similarly. Builders also associate some negative
impacts with program measures, but the value of the benefits far outweigh the costs for the negative
impacts. Builders indicate that they use NEBs in decision-making, they believe homeowners recognize
NEBEs, and they use them to inform homeowners when making program-related choices. Builders also
believe that NEBs are important contributors to spillover from the program. These results are shown in
Table 7-37.

Table 7-37. Non-Energy Benefits Reported by Builders

Average Response of
Builder Non-
Participants
Do building owners (homeowners) recognize NEBs? 3.90 2.77
(1=virtually never, 5=always recognize) (33%=5) (5%=5)
How often do builders use NEBs to inform home owners and developers? 3.29 3.44
(1=virtually never inform; 5=always inform) (14%=5) (17%=5)
Are NEBs an important factor contributing to spillover? 4.29 3.59
(1=not at all important, 5=very important) (28%=5) (5%=5)

The NEBs provide some guidance on factors beyond energy savings that are valued by participants and
can be useful in marketing the programs in terms of benefits that that are valued by participants. The

432004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=26).
#2004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=68).
472004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=27).
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combination of benefits like comfort, increased value / ease of selling their homes, and other NEBs, may
indeed be just as important as the energy savings.

ENERGY STAR® Labeled Homes Causality/Attribution

Attribution of program energy savings was examined using both primary and secondary research. First,
the MCAC team placed several “leveraging calls” to the implementers of similar residential new
construction programs around the country. These calls, and review of reports covering attribution on
similar programs, helped establish the methods being used by others to examine attribution and also
ranges of values being used for free ridership and spillover. Then, through the interviews of program
implementers, participating and non-participating home builders, and surveys of participating and non-
participating home owners, the MCAC team also probed these issues to develop specific attribution
estimates for the New York Energy $mart™ ENERGY STAR" Homes Program. Figures for free
ridership and spillover, and the resulting net factor, represent the best-estimate values of all the different
estimates provided by those interviewed and surveyed.

Free riders for the ENERGY STAR" Homes Program are builders or homeowners that receive Program
incentives, but would have met all (full free riders) or some (partial free riders) of the ENERGY STAR®
criteria anyway. Participating builder responses gave free ridership values ranging from 7% to 38%, with
the average being 23%. Free ridership was estimated based on the percentage of energy savings that
would have been achieved without the program.

The types of spillover examined through the various surveys and interviews were:

. Participant inside-project spillover where the program influences the participant to take additional
energy-saving actions at the project site, but these actions are not counted by the program.
Survey results indicate that this type of spillover adds approximately 4% of additional energy
savings.

. Participant outside-project spillover where the program influences builders to take energy-saving
actions in homes they work on outside of the program. Survey results indicate that this type of
spillover adds approximately 23.5% of additional energy savings.

. Non-participant spillover (or the free-driver effect) where the program influences non-
participating households or builders to pursue similar energy-saving features on their own in new
construction projects. Survey results indicate that this type of spillover also adds approximately
23.5% of additional energy savings.

Total spillover (4% + 23.5% + 23.5%) adds an additional 51% to the program energy savings. Spillover
potential is large for the new homes market in particular due to the large number new housing starts
completed each year and the fact that only a small percentage of these are currently going through the
program. These estimates are presented in Table 7-38.

As noted above, free ridership was approximately 23% (equal to 1 minus the net factor shown in the
table). However, the effect of spillover more than offsets any free riders, leading to a net-to-gross ratio of
1.16. A net-to-gross ratio of 1.16 means that for every 10 KWh of gross savings achieved by the
ENERGY STAR"™ Homes Program, another 1.6 KWh of savings occurs elsewhere as a market effect that
can be counted by the Program.
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Table 7-38. Installed Savings for ENERGY STAR® Homes through Year-End 2003.
Net Savings
GWh 0.77 1.51 1.16 1.10
2.01 047 0.94 (0.62-0.92) (1.30-1.72) (0.97-1.35) (0.9-1.27)
MW On 0.77 1.51 1.16 0.34
Peak 110 0.27 0.30 (0.62-0.92) (1.30-1.72) (0.97-1.35) (0.29-0.41)
MMBt/ 0.77 1.51 1.16 85,199
Year 110,403 0.67 73,447 (0.62-0.92) (1.30-1.72) (0.97-1.35) | (71,243-99,153)

ENERGY STAR® Labeled Homes MCAC Recommendations

This first-time assessment of the ENERGY STAR"™ Homes Program has led to the following

recommendations related to future evaluation and program implementation:

. Explore modifications to the program databases to make them more useful for evaluation work.

. Enhance evaluation work with periodic surveys of participants, non-participants, and market
actors.

. Enhance evaluation work to obtain better information on pricing and incremental cost.

7.5 HOME PERFORMANCE WITH ENERGY STAR® PROGRAM

7.5.1 Home Performance with ENERGY STAR® Program Summary

The Home Performance with ENERGY STAR" program seeks to create a “one-stop shopping”
experience for consumers looking to make energy efficiency improvements to their homes. This is
accomplished by requiring the contractor that provides the home energy assessments to also develop the
scope of work and install the energy efficiency measures. Eligible homeowners have the choice of using
either the program’s low-interest financing options, the New York Energy $mart®™ Loan Fund, or the
Homeowner Financing Incentive (HFI) to assist in paying for the recommended improvements. Should
the homeowner proceed with the energy efficiency improvements, the cost of the home energy

assessment is deducted from the total cost of the work scope. There is also an Assisted Home

Performance with ENERGY STAR"™ component, initiated in late 2003, which specifically targets low-
income residences.

7.5.2 Home Performance with ENERGY STAR® Program Measurement & Verification

Home Performance with ENERGY STAR® Adjusted Gross Savings

Nexant examined a random sample of projects and applied the findings to all completed projects in the
program. For the projects in the sample, engineering assumptions and calculations were reviewed. Site
visits were conducted to verify equipment installation and operation. The procedures used in the program
to determine savings were also reviewed. The adjusted electricity, demand, gas and oil savings are in

Table 7-39. The savings are from measures installed through year-end 2003.
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Where:
AreQypasurearea = Area of the door, insulation, or windows in ft3
R = Rated R-value for the door or insulation
U =Rated U-value for the window

NHeatingSystem =FUrnace efficiency

HomeCheck does not estimate the cooling energy savings for high-efficiency doors, insulation, and
windows measures. Therefore, Nexant did not estimate these savings for the purpose of evaluating
HomeCheck. The implementation contractor estimated cooling savings outside of the HomeCheck
program and reported these values separately.

The energy savings for high efficiency furnaces were determined by first estimating the total heating load
for the site. The DOE’s 2001 Residential Energy Consumptions Survey states the average New York
home had an average Space Heating Intensity for Natural Gas as shown in the following equation:

— 6 8 2 6 X AreaHeatedHouse

HeatinglLoad X DegreeDays

Total

Once the heating load was determined, the energy savings were determined by multiplying the total
heating load by the difference between the existing furnace efficiency and installed furnace efficiency.
For most sites, combustion tests were not performed on the existing equipment. Therefore the average
baseline efficiency of 0.71 AFUE, as estimated in HomeCheck, was used for the evaluation.

The energy savings for light bulb retrofits were calculated by multiplying the difference in the wattages
by the operating hours that were included in the HomeCheck database. For the sample of sites Nexant
inspected, the estimated operating hours were equal to or less than 6 hours per day, and were considered
reasonable.

The energy savings for programmable thermostats were not estimated using engineering calculations.
Thermostat savings are dependent upon a variety of factors including climate zone, house size, thermostat
set points, and frequency of override. Many of these factors are difficult to quantify. Nexant is awaiting
thermostat schedules from the program implementation inspections in order to validate the program
savings for thermostats.
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Home Performance with ENERGY STAR® M&V Findings

HomeCheck Savings Evaluation

In addition to the verification of the Department of Energy’s approval of the HomeCheck program,
Nexant performed a rough estimate of the energy savings for a sample of sites using the collected data
contained in the HomeCheck database. The energy savings were calculated using engineering formulas
detailed in the M&V Evaluation Methodology section. For all measures except the water heater retrofit
and attic insulation installation, Nexant’s energy savings estimates fell between 69% and 182% of the
reported energy savings from HomeCheck. The average non-weighted variation for the calculated
measures was 124%, indicating that HomeCheck’s calculations may be somewhat conservative, or that
the additional data used by HomeCheck plus the interaction between measures may adversely affects the
savings. These results indicate that the savings are all within the appropriate order of magnitude.

The water heater retrofit savings were only 45% of the reported savings. The attic insulation savings
ranged from 131% to 333% of the reported savings. It appears that HomeCheck’s savings estimation
methodology or variables for attic insulation are not consistent with those used in the program for other
types of insulation. Review is continuing for these two measures.

Nexant’s evaluation indicates that overall, the savings provided through HomeCheck are reasonable
estimates. More detailed analysis would require determining exactly which factors and assumptions are
used to determine HomeCheck’s savings estimates for each measure. This would allow a true
quantitative analysis of the savings and the development of a realization rate for the savings. Based on
the available data, Nexant is estimating a realization rate of 100%.

Non-HomeCheck Savings Evaluation

The HomeCheck program was not designed specifically for the HPWES Program. As a result, there are
several energy savings types resulting from measures installed as part of the Program for which
HomeCheck does not estimate savings. These savings include electric cooling savings resulting from
shell improvement measures, high-efficiency central air conditioners, and high-efficiency ECM furnace
fans. These savings are estimated to contribute less than 10% of the total electrical savings for the
program. Nexant reviewed the savings calculations and determined that the adjustments were reasonable.
In cases where assumptions were made about baseline equipment efficiency, conservative values were
used. Therefore, Nexant determined that no adjustments were necessary. Electricity savings by measure
through year-end 2003, including adjusted summer on-peak coincident demand reduction estimated by
HomeCheck, is presented in Table 7-40.
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Table 7-40. Electricity Energy and Demand Savings by Measure
Program-Reported| M&V Adjusted
On-peak KW On-peak KW
Installed Measure Reduction Reduction
Air and Duct Sealing — Heating 35,178 60.24 0
Insulation — Heating 96,855 165.85 0
Building Shell — Other 1,800 3.08 3.08
Windows — Heating 43,804 75.01 0
Clothes Washer 2,564 0.34 0.34
Dishwasher 304 0.04 0.04
Fluorescent Fixtures 16,338 1.20 1.20
CFL Bulbs 786,151 57.68 57.68
Refrigerator 171,142 27.21 27.21
Boiler 170,700 N/A 0
Water Heater 323,754 0 0
Furnace 89,122 N/A 0
Heat Pump 12,622 N/A 0
Heating System — Other 32,058 N/A 0
Other 3,024 N/A
Central Air Conditioners 132,720 69.05 69.05
Shell Measures - Cooling Savings, homes with central AC 157,369 269.47 269.47
Shell Measures - Cooling Savings, homes with room AC 124,254 212.76 212.76
ECM Fans 43,758 0 0
Total, all electricity saving measures 2,243,517 941.93 640.83

Summer On-peak Coincident Demand Reduction

The KW values shown in Table 7-40 are based on measure-specific coincident peak demand factors
(KWh/KW) developed by GDS Associates for multiple programs in the New York Energy $mart™
portfolio®. The demand factors take into account the portion of an installed measure’s average daily
operating hours that fall within the system peak® window (coincidence), and the percentage of all such
measures that would typically be expected to run during the system peak period (diversity).

Nexant has reviewed GDS’ Coincident Peak Demand Analysis. The calculations are correct, and appear
to be based on coincidence and diversity factors obtained from reliable sources. These sources include:

% GDS Associates, New York Energy $mart™ Coincident Peak Demand Analysis, May 15, 2003.

*! For the 2003 M&V evaluation, the summer on-peak period is defined as June 1 - September 30, M — F, 1 — 5, excluding holidays.
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. Historical energy and demand savings data from NYSERDA
. MA utilities working group data
. Lawrence Berkeley National Laboratory studies

A summary of the KWh/KW factors for the Home Performance with ENERGY STAR® Program is
provided in Table 7-41.

Table 7-41. KWh/KW Factors for the HPWES Program

KWh/KW factor
Central Air Cooling 1,922
Room A/C Cooling 1,391
Windows Heating 5,84
Refrigerator Refrigeration 6,289
Clothes Washer Appliance 7,518
Dishwasher Appliance 7,516
Light Fixtures Lighting 4,276
CFLs Lighting 4,274

As shown in Table 7-40, Nexant adjusted downward the total summer on-peak coincident KW reduction
reported by NYSERDA. The adjusted savings (641 KW) is the total reported by NYSERDA less the on-
peak demand savings attributed to the following measures:

. Air and Duct sealing — Heating
. Insulation — Heating
. Windows — Heating

These measures are not expected to deliver savings in the summer, and should therefore not be considered
for on-peak coincident KW reduction.

Findings Summary

Nexant’s evaluation of the HomeCheck program shows that overall, the savings calculated by the
program are reasonable. Since the software was not specifically designed for the program, it does not
calculate all the necessary savings and does not address some measures. Those measures that are not
estimated through HomeCheck were estimated independently of the program and included in the final
savings estimates. In addition, the database structure includes organizational levels that are not necessary
for the program. For example, the software differentiates between ‘sites’ and ‘projects’. For the HPWES
Program there is only one site per project, and the addition organizational level has no added value.

The program data tracking and reporting tasks are being transitioned to a new software platform, TREAT,
which may address some of the current shortcomings while retaining the benefits of on-line availability.

Home Performance with ENERGY STAR® M&V Recommendations

Nexant recommends the following steps that will improve the accuracy and accessibility of the program
savings:
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. Report summer and winter on-peak savings. Currently there is one on-peak report that includes
both heating and cooling measures.

. Field-verify equipment installations and operating assumptions. Nexant is continuing this activity
at the time of this report.

. Modify the program-tracking database to account for all measures included in the program and
reflect the program structure and reporting requirements.

. Data used and assumptions made to estimate individual measure savings should be stated to allow
efficient evaluation of savings calculation methodologies.

. Investigate attic and DHW savings calculations. Nexant is continuing this activity.

. Conduct utility billing analysis to compare program estimated savings to actual performance.

Nexant is continuing this activity.

Incorporating these changes into the program will facilitate verification, reporting, and evaluation
requirements for the program in the future.

7.5.3 Home Performance with ENERGY STAR® Program Market Characterization, Assessment,
and Attribution

MCAC Research Approach

A number of data sources were used in the Market Characterization, Market Assessment and
Causality/Attribution (MCAC) analysis of the existing home market and the market for Home
Performance with ENERGY STAR". The main secondary sources used were:

. NYSERDA reports and tracking data;

. F.W. Dodge data on existing building stock;

. US Census data on buildings and populations;

. Information from CEE and other national organizations involved with ENERGY STAR®
promotions; and

. Information from organizations involved in the market for upgrades to existing homes including
the Building Performance Institute, and the Building Performance Contractors Association of
New York State.

A substantial effort was also made to collect primary data from program implementers, market actors, and
consumers. Primary data collection included:

. A survey of six program staff/implementers;
. A broad-based residential mail survey completed by more than 2,660 respondents;
. Telephone surveys with 81 consumers who participated in the Home Performance with ENERGY

STAR™ and Assisted Home Performance with ENERGY STAR" programs;

. Telephone surveys with 25 consumers who did significant remodeling or renovations in their
home over the past two years but did not participate in the Program, plus an additional 61
supplemental surveys with non-participating remodelers;

. Telephone interviews with 17 participating Home Performance with ENERGY STAR®
contractors;
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. Telephone interviews with more than 30 non-participating contractors; and
. Smaller-scale, exploratory interviews with other market actors including six lenders and three
realtors.

Home Performance with ENERGY STAR® Market Characterization

There are a number of market actors involved in the market for the Home Performance with ENERGY
STAR®™ Program. These market actors are:

. Consumers — Responsible for engaging a Home Performance with ENERGY STAR® contractor
to perform a whole house assessment. Ultimately responsible for deciding which, if any,
recommendations are implemented.

. Contractors — Contractors audit each home employing the “house as a system” approach. Instead
of making individual, separate recommendations, contractors recommend a host of measures or
improvements that enhance and increase the overall energy performance of the home.
Contractors, to become eligible to provide these assessments, must be certified by the Building
Performance Institute. At the end of December, 2003, there were 104 participating, certified
contractors in the NYSERDA program areas.

. Building Performance Institute (BPI) — Contractors participating in the program are certified by
the BPI, a national organization that promotes building science technology and sets standards for
assessing and improving the energy performance of homes.

. Lenders — Financial institutions play a crucial role in many projects, qualifying residents or
homeowners for loans for remodeling work.

. EPA — Sets program standards, establishes testing procedures and qualifies ENERGY STAR®
products which are used by the other actors in the execution of New York’s Home Performance
with ENERGY STAR" program.

. State and Local Governments — Set and enforce local building codes. Issue permits for major
renovations.

There are important geographic differences in the composition of existing housing stock in New York.
For example, in 2003 approximately 70.1% (174,548) of New York’s small (2-4 family) multifamily
buildings were located in the Con Edison service territory, primarily in the densely populated New York
City region. Table 7-42 shows the single and small multifamily building stock by utility service area for
both 2002 and 2003.
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After removing the percent of persons that had made more than one change within the same remodeling
job, and converting to annual figures, approximately 5.5% of the respondents to the mail survey reported
they had remodeled their homes involving the measures and changes relevant to the Home Performance
with ENERGY STAR" program in the last year.® A follow-up phone survey targeted at identifying
remodeling rates estimated that 3.4% of homes in the state (excluding Long Island) underwent
renovations including measures similar to those undertaken by program participants. The section on
Market Share and Sales below includes more information on the target market for the Home Performance
with ENERGY STAR® Program, and penetration of that market.

As noted above, there are currently 104 BPI-certified contractors participating in the Home Performance
Program. As shown in Table 7-44, the top 15 Home Performance contractors are responsible for almost

85% of the completed projects within the Program.

Table 7-44. Percentage of Home Performance with ENERGY STAR ® Projects by Participating

Contractors
Percent of Projects

Vincent’s Heating & Cooling 18%
Enetherm 17%
Energy Savers, Inc. 7%
Town Insulation 5%
Noco Energy Corp. 5%
Superior Insulation 5%
Reimer Heating & Air Conditioning, Inc. 5%
Energy Savers Plus 4%
Hughesco, Inc. 4%
En-Tech Associates, Inc. 3%
Building Performance Solutions 2%
Energy Construction 2%
Vastola —-MJ Mechanical 2%
The Insulation Man 2%
Seastead Heating and Cooling 2%
All other contractors 17%

Source: NYSERDA Quarterly Tracking.

32003 MCAC Residential Mail Survey.
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Home Performance with ENERGY STAR® Market Assessment

Awareness and Knowledge

NYSERDA has allocated significant resources toward increasing awareness of the Home Performance
with ENERGY STAR® program. The results of the MCAC team telephone survey are presented in Table
7-45. Slightly more than two-thirds (68%) of the Home Performance with ENERGY STAR® program
participants responded that they were aware of the program. One would expect participant awareness to
be higher. However, the ultimate decision maker might not have been the survey respondent in all cases.
Of those that remodeled their home in the past two years but did not participate in the Home Performance
Program, 20% were aware of the program.

Table 7-45. Awareness of Home Performance with ENERGY STAR® Program

Non-Participants who Remodeled thei
Home in the Past Two Years

Aware 68% 20%
Unaware 27% 68%
Don't know/Refused 5% 12%

Source: 2004 MCAC Team Residential Phone Survey

All of the participating contractors were familiar to very familiar with the Home Performance Program,
and 95% of the participating contractors indicate that the program has been very important (84%) or
somewhat important (11%) in increasing their familiarity with home performance measures and practices.
Data from non-participating contractors was difficult to obtain, and is therefore limited and may be the
subject of future research efforts.

A small number (six) of exploratory interviews were done with participating and non-participating
lenders as well. Awareness of the program among lenders is limited outside the program. Participating
lenders report that energy consumption and change in energy use due to renovations is not considered in
cash flow calculations.

Home Performance with ENERGY STAR®™ Product/Service Availability and Practices

The Home Performance with ENERGY STAR® program has set a target of enlisting 275 accredited
contracting firms and providing energy efficiency services to 10,500 households by June 30, 2006.
Progress toward these goals is proceeding steadily, as shown in Table 7-46. The number of BPI-certified
firms is a key metric for service availability. The more firms that become certified, the more available
these services will be to consumers.
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assessments and have installed measures, overall market penetration is still quite low due to the large
number of eligible homes and remodel jobs. These shares are shown in Table 7-48.

Table 7-48. Home Performance with ENERGY STAR® Market Penetration

Year End 2003
Eligible Homes (Excluding Long Island) 205,100 205,100 205,100
Participating Households (Annual) 315 1,025 2,504
Percent of Eligible Housing Units Participating in Home
Performance Program, receiving measures 0.15% 0.5% 1.2%
Home Performance Participating Homes Receiving
Assessments Only 550 1,450 5,658
Percent of Eligible Housing Units Participating in Home
Performance Program, assessment only 0.3% 0.7% 2.8%

Sources: Participating household figures are from NYSERDA quarterly tracking data. Eligible housing units calculated with data from the
MCAC residential mail survey and US Census data.

Home Performance with ENERGY STAR" Pricing and Incremental Cost

The survey of consumers participating in the Home Performance Program showed that 61% believed that
the cost of the job was greater than it would have been if it was done outside of the program.” While they
recognized an incremental cost, more than half (52%) of the participants in the Home Performance with
ENERGY STAR® Program also believed that the remodeling job was of higher quality than one done
outside the program.® According to participating contractors, the average estimated payback period is
seven years.” All of the participating contractors believe that the investments in ENERGY STAR®
provide a positive return to the household. © Residents believe they are saving an average of $89 per
month on their energy bill because of the program.

Non-Energy Benefits (NEBs)

The NEBs for Home Performance were similar to those for New Homes. In both cases, the multiplier for
the value of the NEBs was 1.0 times the dollar value of the energy savings. The NEBs are important to
respondents. More than 50% of the householder respondents for Home Performance rated overall NEBs
with a score of 4 or 5 on a scale in which 5 meant very valuable. The most important categories of NEBs
included environmental benefits, personal satisfaction, and comfort associated with having the installed
measures. Between 25% and 50% cited ease of selling the home, improved ability to stay in their home,
and equipment performance as important. Participating contractors indicated that they nearly always use
the NEBs to inform homeowners about the benefits of the home performance work. Table 7-49 shows
contractor responses related to questions on the use and recognition of non-energy benefits.

72004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=33)
¥ 2004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=81)
%9 2004 MCAC Specifier survey (n=16).
502004 MCAC Specifier Survey (n=16).
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Table 7-49. Participating Home Performance with ENERGY STAR® Contractors’ Perceptions of NEBs

Contractor participants
Do building owners (homeowners) recognize NEBs? 3.65
(1=virtually never, 5=always recognize) (24%=5)
How often do contractors use NEBs to inform home owners? 4.32
(1=virtually never inform; S5=always inform) (31%=5)
Are NEBs an important factor contributing to spillover? 4.72
(1=not at all important, 5=very important) (53%=5)

Note: Insufficient contractor non-participant responses were available from the survey and, thus, they are not tabulated here.

The NEBs provide some guidance on factors beyond energy savings that are valued by participants — and
can be useful in marketing the programs in terms of benefits that participants value — which may be
energy but is equally strongly benefits like comfort, increased value/ease of selling their homes, and other
NEBs.

Home Performance with ENERGY STAR® Causality/Attribution

Attribution of program energy savings was examined using both primary and secondary research. First,
the MCAC team placed several “leveraging calls” to the implementers of similar residential new
construction programs around the country. These calls, and review of reports covering attribution on
similar programs, helped establish the methods being used by others to examine attribution and also
ranges of values being used for free ridership and spillover. Then, through the interviews of program
implementers, participating and non-participating contractors, and surveys of participating and non-
participating home owners, the MCAC team also probed these issues to develop specific attribution
estimates for the Home Performance with ENERGY STAR® Program. Figures for free ridership and
spillover, and the resulting net factor, represent the best-estimate values which fall between all the
different estimates provided by those interviewed and surveyed as part of this effort.

Free riders for the Home Performance with ENERGY STAR® Program are contractors or homeowners
that receive program incentives, but would have done the same renovations without the program. Survey
results indicate free ridership ranging from 9% to 26%, with an average of 17%.

The types of spillover examined through the interviews were:

. Participant inside-project spillover where the program influences the participant to take additional
energy-saving actions at the project site, but these actions are not counted by the program.
Survey results indicate that this type of spillover adds approximately 6% of additional energy
savings beyond what the Program is currently counting.

. Participant outside-project spillover where the program influences contractors to take energy-
saving actions in homes they work on outside of the program. Survey results indicate that this
type of spillover adds approximately 19% of additional energy savings.

. Non-participant spillover (or the free-driver effect) where the program influences non-
participating households or contractors to pursue similar energy-saving features on their own in
other renovation/remodeling projects. Survey results indicate that this type of spillover also adds
approximately 19% of additional energy savings.

Total spillover (6% + 19% + 19%) equals 44%. Spillover potential is large for the renovation/remodeling
market in particular due to the large number of projects completed each year and the fact that only a small
percentage of these are currently going through the program.
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These estimates are presented in Table 7-50. Free ridership was approximately 17% (equal to 1 minus the
net factor shown in the table). However, the effect of spillover more than offsets any free riders, leading
to a net-to-gross ratio of 1.20. A net-to-gross ratio of 1.20 means that for every 10 KWh of gross savings
achieved by the Home Performance with ENERGY Program, another 2 KWh of savings occurs elsewhere
as a market effect and can be counted by the program.

Table 7-50. Installed Savings for Home Performance with ENERGY STAR ® (Cumulative Annual from
Program Inception through Year-End 2003)

Net Savings
GWh/year 2.24 1.0 2.24 0.83 1.44 1.20 2.69
(0.74-0.91) (1.33-1.55) (1.09-1.31) (2.45-2.94)
MW 0.94 0.68 0.64 0.83 1.44 1.20 0.77
(0.74-0.91) (1.33-1.55) (1.09-1.31) (0.70-0.84)
MMBtu/year 133,987 1.0 133,987 0.83 1.44 1.20 160,800
(0.74-0.91) (1.33-1.55) (1.09-1.31) (146,000-
175,500)

Home Performance with ENERGY STAR® MCAC Recommendations

This first-time assessment of the Home Performance with ENERGY STAR® Program has led to the
following recommendations related to future evaluation and program implementation:

. Explore modifications to the program databases to make them more useful for evaluation work.

. Enhance evaluation work with periodic surveys of participants, non-participants, and market
actors.

. Enhance evaluation work to obtain better information on pricing and incremental cost.

7.6 ENERGY STAR® PRODUCTS BULK PURCHASE PROGRAM

7.6.1 ENERGY STAR® Products Bulk Purchase

The ENERGY STAR® Products Bulk Purchase Program targets multifamily building owners, building
performance contractors, housing associations, and community based organizations (CBOs) in New York
Energy $Smarts™ territory. The program provides purchase assistance for early replacement of inefficient
appliances and lighting through education, bulk procurement, and incentives influencing market
transformation in the multifamily sector. The program provides energy assessments for multifamily
buildings and makes recommendations for the installation of ENERGY STAR" measures. The program
facilitates bulk purchase bids on behalf of building owners and managers, submits the bids to
participating ENERGY STAR" Products partners for fulfillment, and provides incentives for the
installation of the ENERGY STAR™ products. The program also coordinates the collection and
demanufacture of the old measures. Bulk purchase activities were originally part of the Appliances and
Lighting Program, but became a separate program in 2002. In 2003, the program closed in light of a need
to re-focus on market transformation as opposed to incentives.
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7.6.2 ENERGY STAR® Products Bulk Purchase Measurement & Verification

ENERGY STAR® Bulk Purchase Adjusted Gross Savings

The energy and demand savings for the program are shown in Table 7-51. As indicated by the realization
rate, Nexant adjusted the annual electric energy (GWh/year) estimate downward from the program. The
change are due to (1) modifications to the deemed per unit savings and (2) the finding that some units
were installed in new construction. The program-reported values are based on the assumption all installed
units replaced older, existing equipment. Savings for replacement equipment is greater than for
equipment installed in new construction projects because existing equipment uses more energy than
equipment meeting current standards. Nexant’s savings estimate accounted for the reduced savings for
new construction installations.

Table 7-51. ENERGY STAR® Products Bulk Purchase Estimated Energy Savings and Demand Reductions

Summer On-Peak
Coincident Demand (MW)
Program Reported 29.01 0 6.27
M&V Adjusted 19.44 24,307 391
Realization Rate 0.67 N/A 0.62

Another finding was that the program did not count the natural gas and oil savings attributable to the
program. These non-electric savings were estimated by Nexant and are attributable to the installation of
dishwashers, and residential and commercial clothes washers that use gas-fired domestic hot water
(DHW) heaters.

ENERGY STAR® Bulk Purchase M&V Methods

The demand and energy savings for measures associated with ENERGY STAR® Products Bulk Purchase
Program were reviewed as part of a separate Deemed Savings Measures Report. ®'  The base case power
consumption, new case power consumption, and annual operating hours assumptions were examined and
in some cases revised to reflect Nexant’s best estimates. The ENERGY STAR®™ Products Bulk Purchase
Program replaces inefficient equipment before the end of its useful life. Therefore, the baseline values for
the equipment reflect existing equipment stock. In the case of measures installed in new construction, a
higher baseline was used.

ENERGY STAR® Bulk Purchase M&V Findings

The deemed savings findings for replacement units are shown in Table 7-52 and the deemed savings
findings for new construction units are shown in Table 7-53. Shown are the program-reported values and
the adjusted values. Also shown are the realization rates. The KW values were adjusted to reflect
summer on-peak® coincident reductions.

1 A complete description of the M&V methodology can be found in the Deemed Savings Measures Report.
52 The summer on-peak period is defined as June 1 — September 30, M —F, 1 — 5 PM, excluding holidays.
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existing equipment. For new construction units, the minimum efficiency required by the National
Appliance Energy Conservation Act (NAECA) was used as the baseline.

Nexant found that the program did not non-electric savings for any of the appliances. Nexant estimated
these savings based on an assumed percentage of sites with gas-fired domestic hot water heaters (DHW).
Nexant assumed a market penetration rate of 13% for electric DHW heaters and 87% for gas or propane,
as supported by data from the U.S. DOE Energy Information Administration. These findings reduced the
program-reported electric energy and demand (KWh and KW) savings for dishwashers and commercial
clothes washers.

The adjusted energy and demand savings values for lighting fixtures are based on the demand reduction
assumptions and annual operating hour findings in the NMR report, Lighting Catalog and 2-for-1 Bulb
Offer — Participant and Non-participant Study August 2002. The values used assume a reduction in the
connected load equal to 27 watts and 7,008 annual operating hours.

The on-peak demand savings were determined using the values detailed in the GDS report, New York
Energy $mart™ - Coincident Peak Demand Analysis (May 15, 2003), and applying summer on-peak
coincidence-diversity factors based on Optimal Energy’s report, Energy Efficiency and Renewable Energy
Resource Development Potential in New York State, Volume Five: Energy-Efficiency Technical
Appendices, August 2003. Both reports were prepared for NYSERDA.

Nexant used the record of installed quantities to calculate the program’s cumulative impacts. Nexant did
not independently verify the number of installed quantities. In determining cumulative savings Nexant
assumed that for each installed unit the annual electric (KWh) and non-electric (MMBtu) savings were
equal to the first year savings for each year from installation year through December 31, 2003. Nexant
then prorated the savings based on installation date recorded. At some point in time the replaced
equipment’s remaining useful life would have expired had it not been replaced. At that time, the annual
energy savings for that unit should be reduced to reflect an increase in baseline. However, an analysis of
the replaced equipment’s remaining useful life was beyond the scope of this M&V review. For this
analysis, Nexant assumed that the remaining useful life for all the replaced equipment was greater than
four years (2000-2003).

ENERGY STAR® Bulk Purchase M&V Recommendations

Nexant recommends that NYSERDA use the adjusted deemed savings values for calculating future
program impacts. The deemed savings values along with all assumptions, calculations, and sources can
be found in the Deemed Savings Database. In addition, NYSERDA should use the replacement savings
values for the replacement units only and the new construction values for the new construction units.
Using the adjusted deemed savings values would correct the following issues with the values currently
used by the program:

. Current savings values incorrectly characterize the baseline condition for the replacement units
for dishwashers, and residential and commercial clothes washers.

. Current savings values do not consider the source of the DHW for dishwashers and commercial
clothes washers.

. Non-electric savings associated with water heating for dishwashers and residential and
commercial clothes washers are not reported.

. Current savings values for lighting fixtures are not consistent with relevant findings from other
New York Energy $mart™ programs.
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. Current savings values do not consider summer on-peak coincidence diversity factors.

. The remaining life of replaced equipment should be assessed.

7.6.3 ENERGY STAR® Products Bulk Purchase Market Characterization, Assessment and
Attribution

The attribution assessment consisted of a review of net-to-gross (NTG) ratios used by similar programs
around the nation. However, secondary data on programs promoting ENERGY STAR®™ measures in
multifamily buildings was sparse. Typically, NTG ratios found in the literature for ENERGY STAR"
appliance and lighting programs range between 0.9 and 1.0 (1.0 being the most common).® Free ridership
generally ranges from 0 to 0.1. No spillover factors are cited in the literature on other programs.
However, where primary research was conducted for NYSERDA on related programs, spillover factors
were found to be between 1.1 (for the ENERGY STAR"™ Products Program) and 1.15 (for the Assisted
Multifamily Program). Based on the sources reviewed, a 0.95 net-to-gross ratio is recommended as a
placeholder value for the ENERGY STAR® Bulk Purchase Program until primary research can be
conducted. Recommended values for free ridership, spillover, and the resulting net-to-gross ratio and net
savings are shown in Table 7-54.

Table 7-54. ENERGY STAR °® Products Bulk Purchase Installed Savings (Cumulative Annual from
Program Inception through Year-End 2003).

Net Savings

GWh/ year 0.9 1.05 0.95

(Estimated 29.01 0.67 19.45 18.46
Range) (0.73-1.0) (1.0-1.15) | (0.84-1.0)

MW On- 0.9 1.05 0.95

Peak 6.27 0.62 3.9 ' ' ' 3.69
(Estimated (0.73-1.0) (1.0-1.15) | (0.84-1.0)

Range)

MMBtu Gas

and Oil 0 n/a 24,307 0.9 1.05 0.95 23,092
Savings

7.7 RESIDENTIAL COMPREHENSIVE ENERGY MANAGEMENT PROGRAM (CEM)

7.7.1 Comprehensive Energy Management Program Summary

The Residential Comprehensive Energy Management (CEM) Program promotes the acquisition and
installation of sophisticated energy management and advanced metering systems in residential
applications. The program works with all New York Energy $mart* residential programs to install
advanced metering systems, which can help customers take advantage of retail competition while
simultaneously allowing program implementers to monitor participating customers’ energy use. The goal
of the program is to provide incentives to owners of 3,000 single-family and 15,000 multifamily units to

% These figures are derived mostly from programs run by National Grid and Wisconsin Focus on Energy.
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help buy down the cost of advanced metering and energy management systems. As of December 31,
2003, the program had installed equipment in more than 8,000 homes and multi-family units. All the
savings for the CEM Program have been realized in the Con Edison utility territory.

7.7.2 Comprehensive Energy Management Measurement & Verification

Nexant has reviewed the basic savings calculations and data tracking tools for the CEM Program. The
objective of the review was to verify that the algorithms and engineering assumptions used to report the
program’s impacts are reasonable and conform to accepted practices. The data tracking record was also
reviewed for completeness.

CEM Adjusted Gross Savings Table 7-55. Residential CEM Program Estimated MW and GWh
> . 1

Based on Nexant’s review, the mpacts

cumulative annual energy savings® Cs‘fm'f(‘ler ?]‘)"Peakd

and summer on-peak demand l(;l:dc:l c:il:) n (;n‘:,l)l

reduction through December 31,

2003 are shown in Table 7-55. Program Reported 210 1.02

NYSERDA'’s savings §stimate§ are M&V Adjusted 210 1.02

based on pre and post-installation —

utility bill comparison of electricity Realization Rate 1.00 1.00

usage by participating facilities.

Since residential energy

consumption is also affected by weather, occupancy and other factors, NYSERDA’s approach may mask
or exaggerate the savings due to measures installed under the CEM Program. Due to insufficient
information, no adjustments have been made to NYSERDA’s reported savings by Nexant. A more
detailed review of the savings calculation methodology will be conducted in 2004.

CEM M&V Methods

Nexant’s first year evaluation of the CEM Program involved a general review of current program
procedures for calculating, tracking and reporting KWh and KW savings. Information for this evaluation
was obtained through interviews with NYSERDA program managers and review of NYSERDA's internal
impact reports.

There are two key tracking indicators for the program. These are:
. Annual energy savings (KWh)
. Peak electric demand reduction (KW)

NYSERDA calculates savings by comparing each facility’s billing history before and after project
completion. A completed project is defined as one for which a final post-installation inspection has been
conducted. To minimize the effect of seasonal variations in energy use, baseline and post-installation
data are compared for the same billing periods, with minor adjustments to account for discrepancies in the
number of days per billing period.

% Cumulative annual savings impacts are the savings realized in a single calendar year from all measures installed to date.

% Cumulative annual savings impacts are the savings realized in a single calendar year from all measures installed to date.
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For newly completed projects without twelve months of post-installation utility bills, NYSERDA
estimates annual energy savings by extrapolating from the available data. These savings estimates are
readjusted to reflect actual post-installation consumption as billing data become available.

The peak demand reduction resulting from each project is determined by comparing the maximum billing
demand (KW) from the year before the project with the maximum billing KW in the corresponding period
following project completion.

Initial Review of NYSERDA’s M&V methods

Utility billing analysis may be an unreliable M&V method, except in cases where energy use changes as a
direct result of the installed measures®. Without further investigation of NYSERDA’s assumptions and
the comprehensive effect of installed measures, it is difficult to confirm or dispute the accuracy of
NYSERDA’s reported savings for the CEM program. Yearly variations in a residential building’s utility
bills could be due to a number of reasons other than energy efficiency. Factors to consider include:

. Building occupancy
. Variations in weather
. Major building additions or subtractions

A more acceptable utility bill comparison method might use regression models to analyze the respective
impacts of such independent variables. Based on the information currently available to Nexant, it is not
clear how NYSERDA accounts for these external parameters.

Also, the summer KW savings reported by NYSERDA may not necessarily reflect the coincident peak
demand reduction realized by the program. This is because, particularly with residential buildings, the
maximum billing demand may occur in the morning or evening, outside the summer system peak
window, as defined by Nexant.”

As part of the 2004 review, Nexant will evaluate the assumptions and savings calculation methodologies
that NYSERDA uses to estimate the program’s KWh and KW impacts. Site visits will also be conducted
to investigate and/or verify assumed baselines, reported installations and external factors that affect
annual savings. In addition, Nexant will check for possible double counting of savings, since the CEM
Program sometimes works with other residential programs.

A summary of Nexant’s proposed 2004 review activities is provided below.

CEM M&V 2004 Review Activities

. Select stratified sample of completed projects, by project type and/or customer sector

. Review projects for compliance with program procedures and M&V guidelines

. Conduct field inspections for a sub-sample of projects to verify installation and performance

. Identify significant external contributory factors to variations in pre and post-installation utility
bills

. Perform billing analysis using Metrix or other software regression tools.

. Develop realization rates and apply to NYSERDA'’s reported KWh and KW savings

5 M&V Guidelines, Measurement and Verification for Federal Energy Projects, September 2000
%7 For the M&V evaluation, Nexant defines summer system peak period as June 1 — September 30, 1 - 5 p.m., M-F, excluding holidays.
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. Identify any additional data or M&V improvements required to support savings estimates

7.7.3 Residential CEM Market Characterization, Assessment, Causality

The Residential CEM Program was not the subject of any primary research during phase one of the
MCAC work. Therefore, the team recommends using a net-to-gross ratio of 1.0 at this time. The last
column of Table 7-56 provides the net program savings.

Table 7-56. Residential CEM Program — Installed Savings (Cumulative Annual from Program Inception
through Year-End 2003.

Net Savings

GWh/yr 2.1 1.0 2.1 1.0 1.0 1.0 2.1

MW On-peak 1.02 1.0 1.02 1.0 1.0 1.0 1.02

7.8 PLANNED EVALUATION ACTIVITIES FOR 2004-2005

Table 7-57 shows planned evaluation activities for 2004-2005. Most of the focus will be on measurement
and verification.

Table 7-57. 2004-2005 Residential Program Evaluation Activities

Case Study

ENERGY STAR"
Products & Marketing No Yes Yes Yes No

(Conducted in
Keep Cool 2003) Yes Yes No No
ENERGY STAR®
Labeled Homes Yes Yes Yes Yes No
Home Performance with
ENERGY STAR® Yes Yes Yes Yes No
ENERGY STAR®
Products Bulk Purchase No Yes No No Yes
Program
Residential
Comprehensive Energy No Yes Yes No No
Management
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SECTION 8:

LOW-INCOME PROGRAMS

8.1 OVERVIEW OF PROGRAM AREA

The Low-Income programs are designed to reduce the energy burden of low-income households by
improving energy efficiency and providing energy management and aggregated energy procurement
services for them. Initiatives in this program area include: (1) providing support for and installing a
broad range of energy-efficient electric end-use measures in low-income housing, (2) paying a portion of
the incremental cost of energy efficiency measures and electric heat conversions in publicly-assisted
housing, (3) helping low-income households aggregate energy purchasing power, (4) incorporating
energy-efficient equipment and design specifications into State- and federally-assisted housing, and (5)
informing customers generally about the benefits of energy efficiency.

Specific low-income programs include:

. Assisted Multifamily Program (AMP). This program is designed to improve energy efficiency
in eligible multifamily buildings, reduce energy bills for tenants and owners, and provide
increased health and safety benefits to building occupants.

. Assisted Home Performance with ENERGY STAR"® and Weatherization Network Initiative.
This program is designed to reduce the energy burden on low-income New York residents by
bringing a “building performance” approach to home improvement. The program follows the
“house-as-a-system” model first introduced by the Home Performance with ENERGY STAR"
Program.

. Low-Income Direct Installation (DI). This program is designed to reduce the energy burden
and to provide information and related services to the low-income community regarding energy
use and efficiency.

. Low-Income Oil Buying Strategies. This program is designed to improve energy affordability
for low-income customers through the bulk purchase of home heating fuel and other
procurements that reduce the price of fuel oil.

. Low-Income Energy Awareness. This program is designed to implement a public awareness
campaign that would result in measurable improvements in the enrollment of low-income
residents in energy efficiency and energy management programs.

. Low-Income Aggregation. This program is designed to improve energy affordability for low-
income customers by grouping them together to take advantage of reduced commodity prices
through the bulk purchase of energy.

. Low-Income Forum on Energy (LIFE). This program provides one of the largest and most
comprehensive public forums dedicated to discussing the issues facing the low-income
population in the changing energy environment.

8.1.1 Budget Status

The Low-Income Program, funded at $119.6 million represents 14.1% of the total New York Energy
$martSM Program budget. As of December 31, 2003, 76% ($91.1 million) of the eight-year Low-Income
Program budget had been committed. Approximately $29.9 million of the Low-Income budget has been
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Table 8-1. 2003-2004 Low-Income Program Evaluation Activities
Case Study
Assisted Multifamily (AMP) Yes File Review Yes Yes No
Assisted Home Performance with .
ENERGY STAR® and No Covered utgil\eﬁE I;(C)}n‘l{esl’;;fl(;r@r)nance with No No
Weatherization Network Initiative
. . Causality/Attribution
Low-Income Direct Installation No File Review using secondary data No No
Low-Income Oil Buying Strategies No No No No No
Low-Income Energy Awareness
and Low-Income Forum on Energy No No No No No
(LIFE)
Low-Income Aggregation No No No No Yes

8.1.3 Summary of Low-Income Area Evaluation Findings

The energy savings from AMP and from Low-Income Direct Install Program are shown in Table §-2.
The demand savings from these programs are shown in Table 8-3. The net energy savings from these
programs are 13.1 GWh per year. The net demand savings are 1.7 MW. The net gas and oil savings are

22,275 MMBtu per year.

Table 8-2. Cumulative Annual Gross and Net Energy Savings for Low-Income Programs (from Program

Inception through Year-End 2003)

Net Gas &
Oil Savings
(MMBtu)
Assisted
Multifamily 1.9 26,569 1.9 26,569 1.6 22,275
Program (AMP)
Low-Inf:.ome Direct 115 115 115
Installation
Total 13.4 26,569 13.4 26,569 13.1 22,275
Table 8-3. Cumulative Annual Gross and Net On-Peak Demand Savings for Low-Income Programs (from
Program Inception through Year-End 2003)
Net Savings
MW)
Assisted Multifamily Program (AMP) 0.1 0.1 0.1
Low-Income Direct Installation 4.6 1.6 1.6
Total 4.7 1.7 1.7
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A program theory and logic model for AMP was developed. The long-term goals of the program are (1)
to permanently change the financial criteria used by building owners for investing in energy efficiency
and (2) to make low-income housing more affordable to low-income residents. The program is working
with financial institutions and building owners to demonstrate how energy efficiency can be used to
support greater debt. The program also provides funding for energy efficiency measures to building
owners.

AMP participation has been modest, but it is beginning to accelerate. Nearly 80% of the cost of the
projects in the AMP portfolio is funded through sources outside the program. The program provides
funding only when there is a gap between what is required and what other sources can provide. This
“last-in” approach to funding, although resulting in high leveraging of program funds, may be hurting
program participation.

The process evaluation of AMP found that significant accomplishments have been achieved in areas such
as developing relationships with regulatory agencies, communications with lending institutions, and
training of technical service providers. Additional attention is needed in the area of streamlining program
activities and increasing the cooperation with regulatory agencies.

For the Low-Income Direct Installation Program, the program-reported summer on-peak coincident
demand reduction' was adjusted from 4.6 MW to 1.6 MW, representing demand savings from common
area lighting, indoor compact fluorescent bulbs, indoor hardwired fluorescent fixtures, and refrigerator
retrofits. Outdoor lighting measures do not contribute to on-peak demand reduction.

For the attribution assessment, secondary research was conducted to estimate a net-to-gross ratio.
Research indicated that the net-to-gross values vary from 0.97 to 1.0, with 1.0 being the most common
value. A value of 0 was most common for free ridership, and was selected for this program. No spillover
was noted in the literature. Therefore, the MCAC team has recommended that a net-to-gross ratio of 1.0
be used by NYSERDA for the Direct Installation Program.

Oak Ridge National Laboratories conducted a case study of the Low-Income Aggregation Program. The
barriers to the emergence of a vigorous retail market for low-income residential energy services in
particular and the residential market in general are quite significant. The Association for Energy
Affordability (AEA) and EME Group Consulting Engineers (EME) pilot projects encountered substantial
barriers related to price transparency, trust, capability and transaction costs, but were able to make some
progress. The goal of establishing a low-income retail market for energy is not an impossible one with
respect to large, master-metered multifamily buildings.

8.2 ASSISTED MULTIFAMILY PROGRAM (AMP)

The purposes of the Assisted Multifamily Program (AMP), begun in June 2002, are to improve energy
resource efficiency in multifamily buildings, to reduce energy bills for tenants or for owners where the
savings are passed through to tenants through reduced rent or another benefit, and to provide increased
health and safety benefits to building occupants. The program is designed to change the market for
energy efficiency investments in low-income multifamily buildings.

To achieve these goals, the program seeks to build cooperative relationships among private building
owners, the Department of Housing and Community Renewal’s (DHCR) Weatherization Assistance
Program (WAP), and other market actors including the U.S. Department of Housing and Urban

! Nexant defined summer on-peak period as June 1 to September 30, Monday through Friday, excluding holidays, 1 to 5 PM.
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Development (HUD), the DHCR Housing Management Bureau, the U.S. Department of Agriculture
(Rural Development), and the New York State Housing Finance Agency and Housing Preservation and
Development (HPD) Agency.

AMP uses a two-pronged infrastructure development effort. The first effort targets private sector actors
in order to increase adoption of energy efficiency into low-income multifamily capital projects. Activities
to support the private sector include development of the audit industry through lowering of audit costs (to
assist in increasing demand) and through continued short-term use of audits delivered as part of the
program’s current direct energy efficiency efforts. Private building owners are provided training on
financial packaging options incorporating energy efficiency into their capital improvement projects.
Operations and maintenance projects are also supported through AMP and are used as examples to
highlight the cost-effectiveness of such actions to other building owners. These activities are designed to
increase private building owner demand for audits and financial packaging for these properties.

The second prong of AMP’s infrastructure development effort is focused on building relationships and
expertise among key stakeholders in order to create a sustainable environment (free of many of the
current institutional and related barriers) for increased investment in energy-efficient low-income
multifamily buildings. Through partnerships and training activities with building operators, agencies and
financial institutions, AMP is attempting to increase exposure to and experience with energy efficiency
investments. In addition, the program is working, where possible, to change policies and procedures that
currently impede adoption of these energy efficiency investments.

8.2.1 Assisted Multifamily Program Theory and Logic

The logic model for the Assisted Multifamily Program is shown in Figure 8-2. The program targets
multifamily buildings serving households with incomes below 80% of State Median Income (SMI) that
exist in publicly assisted housing. The program goal is to serve 80,000 multifamily building units per
year. Typical measures recommended as a result of the comprehensive building audits include envelope
improvements (such as added insulation and weather-stripping) and replacement of older appliances,
lighting, heating equipment, and domestic hot water systems. In addition, the program promotes the use
of building-wide energy management systems. In some cases, recommendations include advanced
technology options such as heat recovery ventilation systems, combined heat and power, and electric-to-
gas conversions. The AMP audits also recommend measures such as smoke/carbon monoxide detectors
and emergency lighting to promote the health and safety of occupants. Other key program components
include developing partnerships with regulatory agencies and with the federal Weatherization Assistance
Program.
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AMP Barriers

The low-income sector faces significant barriers for adopting energy efficiency. The first and foremost
barrier is a lack of resources to finance efficiency investments. In addition, many low-income customers
live in rental property and have generally been found to be highly mobile (25% of the low-income
population moves to a new residence each year?), thus making investments in energy efficiency measures
by this sector of the low-income population less likely, and designing programs that target only to these
customers difficult. AMP is, therefore, designed to target the multifamily building owners of low-income
property where many of this sector’s low-income population live.

Multifamily building owners of low-income residential properties are not investing in energy efficiency
options due to a number of market barriers. Key barriers are shown below and are grouped by those that
have the potential to impact the demand side of the low-income housing market and the supply side of
this market.

Building Owners, Developers, and Building Operators (Demand Side)

. Split incentives (the tenant pays the energy bills, and would benefit from lower energy costs, but
is reluctant to make permanent investments in energy efficiency measures or improve the
property in other ways)

. Resistance to new and/or innovative technologies
. Lack of financing for making improvements to low-income properties
. Lack of consideration of operation and maintenance (O&M) costs compared to first-cost outlays

Construction, Audits, Housing agencies (Supply Side)

. Business practices and internal regulations that limit the use of life-cycle cost perspectives for
multifamily low-income properties (to include DHCR, WAP, HUD, the DHCR Housing
Management Bureau, and HPD).

. Many HUD regulations hinder prompt design and installation of improvements (HUD also pays
energy bills; if energy costs are reduced in the building, HUD reduces its payments to the
building. AMP is trying to have HUD take the money saved and use it to install energy
efficiency measures).

. Other low-income programs’ policies.

AMP Activities

As shown in the logic diagram, AMP activities include recruiting participants and local case managers
(LCMs), training auditors, providing technical assistance, overseeing construction, O&M training for
buildings operators, training building owners and LCMs as financial packagers, providing gap financing,
adapting to and partnering to alter rules, regulations, and policies. These activities have been grouped
into four areas and are summarized briefly below.

2 New York State Energy Plan: Volume II - Issue Reports. October 1994. Issue 5, Public Housing and Low-Income Energy Efficiency.
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Recruitment, Audits, Oversight, and Post-Work Energy Monitoring Activities

The program’s contractor, Hamilton, Rabinovitz and Alschuler (HR&A) held some early presentations
and one-on-one meetings about the program as an early recruitment activity. Word-of-mouth from these
initial efforts yielded participant recruitment over the short-term without a significant marketing effort.
However, the program is designed to have a longer-term recruitment and energy awareness effort driven
by consumer demand (by private low-income multifamily building owners) and assisted by LCMs.

LCMs are being recruited from the community-based organizations (CBOs) throughout the state. LCM
activities are expected to help even out workloads across the year, provide more timely and effective
assistance for building owners (with LCMs that may already know specific owners and their unique
circumstances), and provide systematic recruitment activities over time.

The network of LCMs is being developed to deliver program marketing and intake, and to provide
case/client management services. In addition, the LCMs coordinate with technical assistance providers
and conduct limited construction oversight and post-inspections. The LCMs being recruited may already
have positive relationships with existing low-income multifamily building owners. This should allow
easy access for recruitment into the AMP (given that trust is already established) and will increase the
LCM’s effectiveness while providing more timely interactions with individual building owners. LCMs
can greatly assist owners’ understanding of the AMP and should help to decrease cycle times for projects.

The AMP provides technical assistance, audits, and financial packaging. Audits are provided to develop a
list of recommended measures including those that primarily will benefit the residents through reduced
energy bills. One of the AMP targets is to develop audit certification, standardizing the audit process and
the audits themselves. From this, AMP expects to significantly lower audit costs. One of the primary,
NYSERDA-developed, tools promoted by the program is an audit software package called TREAT
(Targeted Residential Energy Analysis Tools).

This software has received United States Department of Energy (DOE) acceptance and a key activity of
the AMP is to ensure consistent use of TREAT. The ideal audit will yield a cost-effective mix of
measures that can provide energy savings and tenant benefits, while increasing the value of the targeted
building in a clear, measurable, and sustainable manner. Technical assistance includes developing a list
of approved contractors and then providing construction oversight. One objective of the program is to
develop an infrastructure of auditors to serve the expected demand created by the success of the program
and potential energy efficiency improvements.

The program also requires energy data measurements prior to the project and monitoring for three years
after installations are complete. These data are analyzed to ensure that expected energy savings are
obtained, to provide feedback for building owners, and to verify program claims for new participating
building owners. Additionally, these monitoring activities help to meet requirements of some of the
AMP’s federal agency partners.

Financial Incentives

Financial incentives are provided, when necessary, to increase the installation of energy efficient
measures in public and publicly assisted housing. Before such incentives are authorized to cover the
incremental cost of an efficient measure over a standard measure, building owners must provide financial
reports and are required to provide their own funding. AMP funds are viewed as last in"amounts -

acting as gap financing. Building owners are not paid until the project is complete and the final amount
of “gap financing” needed is identified.
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Partnership with Financial Institutions and Financial Packaging Services

A primary service of the AMP is providing financial packaging. This financial packaging works side-by-
side with financial institutions in an effort to develop effective partnerships. As these partnerships are
developed, financial institutions are shown how energy efficiency investments can lower risks and
accelerate payback. This means that, in some cases, greater debt can be allowed to support a financial
package that includes energy efficiency building improvements. The program anticipates that resulting
knowledge and experience from successful partnerships is a critical part of developing a financial
infrastructure that would be more willing and able to support these types of investments in the future
(developing the supply side of the financial packaging transaction).

Training on how to do financial packaging is provided through AMP to building owners and applicable
agencies (developing the demand for financial packaging options). Finance packaging is the key to the
AMP achieving its long-term market transformation goals, since it shows owners where to get the needed
financing and accesses previously unknown sources of cash.

Partnerships with State and Federal Agencies

Another important part of the AMP is removing institutional barriers to energy efficiency. This is done
through partnerships with state and federal agencies to identify potential issues and work toward
removing applicable barriers. These partnerships are also used to help redefine program approaches and
activities. Through cooperation on individual projects, NYSERDA is constantly reviewing and
modifying its AMP to maximize its effectiveness in working with other agencies, and to promote state
and federal policy and procedure improvements that may result in more affordable low-income housing
(through efficiency investments). To date these activities have included: developing and gaining DOE
acceptance of TREAT software, ensuring the software’s consistent use, working with HPD on including
energy efficiency requirements in low-income building specifications; and working with HUD on their
payment policies for energy bill reimbursements and how such policies are affecting energy efficiency
investments.

AMP Indicators

Shown in Table 8-4 are outputs and outcomes which can be used for program tracking and identification
of key outcome variables and relationships. The outcomes are associated with the following time frames:

. Short-term - one to three years post program implementation
. Intermediate-term - three to five years post program implementation
. Long-term - more than five years
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Long-Term
Outcomes

Number of participation
agreements

Number of energy
efficiency measures
installed

Number of units in
buildings treated

Partnerships established

Trained agencies in
financial packaging and
number of financial
packagers

Building operators,
supervisors, and property
managers trained

Number of projects
completed

Amount of funding of
energy efficiency
measures

Amount of funding
leveraged

Number of energy
efficient measures
installed

Change in awareness of
programs and energy
efficiency

Partnering

KW, KWh, and Btu
savings

Increased purchase of energy-
efficient equipment

Increased awareness of usage and
energy efficiency options

Increased use of energy efficiency
improvement loans within the
HUD, DHCR and local housing
authorities’ portfolios

Financial institutions consider
energy efficiency payback in debt
coverage

Number of packages approved
from the trained financial
packagers

O&M conducted to maintain
efficiency where building
operators trained

Consistent use of TREAT software
Lower audit costs
Owner recognizes benefits

Decreased energy burden and more
affordable housing for low-income
customers

Increased health, safety, and
comfort for low-income tenants

KW, KWh, and Btu savings

KW, KWh, and Btu
savings

CBOs recognize
benefit of EMS

Reduced institutional
barriers to install
energy- efficient
equipment in low-
income housing
(financial institutions,
HUD payments, HPD
specifications)

Sustained change in
market behavior, e.g.
Changed buying
habits

AMP Researchable Issues

Based on recognition of key underlying program hypotheses, the following relationships are proposed for
potential testing. These relationships are grouped into short, intermediate, and long-term time periods to
represent when they are expected to become important or verifiable.

Short-Term (less than three years into program implementation)

. Participation by building owners and their staff in the program increases the awareness of energy

efficiency benefits.

. The program develops relationships with state and local agencies that change their planning and
management of low-income properties with respect to energy efficiency investments.

Many existing property management and agency rules/regulations and construction and
purchasing requirements impact the ability to identify and pursue energy efficiency
improvement opportunities. It will be important to track how effectively the program is
working with these agencies and market actors (in the short-term) so that problem
policies can be identified now and potentially changed in the longer-term.
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The program directly and indirectly increases the numbers of energy efficient measures installed
and thereby creates KW, KWh, and Btu savings.

Needed to quantify and attribute energy benefits to program activities.

The energy saved due to the program translates into lower energy bills and/or rent and more
affordable housing for low-income multifamily residents.

Needed to quantify and attribute certain non-energy benefits to program activities.

Intermediate-Term (three to five years from initial program implementation)

Participation by building owners increases the inclusion and financing of energy efficiency
improvement measures within HUD and the DHCR portfolios and of local housing entities within
the State.

Targeting building owners is a key element of the AMP’s logic (versus a program based
on significant tenant outreach). It will be important to confirm that working with
building owners is achieving measurable efficiency improvements and to determine the
extent to which such activities are yielding greater efficiencies than could be achieved by
working more directly with tenants.

The program-induced changes in efficiency within renovation and rehabilitation financing
packages and its gap financing increase the number of energy efficiency measures in low-income
multifamily housing.

1t is an underlying expectation that the program will result in developing financial
packages that recognize the benefits of including, and funding, energy efficiency
improvements in renovation and rehabilitation projects. Evaluation should be conducted
to test this logic and assess whether “gap financing” is increasing efficiency measure
installations in a significant manner.

The program directly and indirectly increases the numbers of energy efficient measures installed
and thereby creates KW, KWh, and Btu savings.

Needed to quantify and attribute energy benefits to program activities.

The energy saved due to the program translates into lower energy bills and/or rent and more
affordable housing for low-income multifamily residents.

Needed to quantify and attribute certain non-energy benefits to program activities.

Long-Term (more than five years following initial program implementation)

Partnerships with financial institutions and the training they receive, along with their program
experiences, lead to increased available funding for energy efficiency measures as payback is
included in risk assessment and allowable debt coverage.

Financial packaging training from the program develops a capable, broad, and willing network of
financial packagers within building owner agencies and organizations, allowing permanent
change in financing and purchasing behavior.

Education gained through training and positive program experiences lead financial institutions to
change their policies and procedures to allow energy efficiency impacts on cash flow and/or risk

8-11



Section 8: Low-Income Programs Volume 2

8.2.2

(occupancy and rent payment stabilization) to be considered within the financing of capital
improvements to low-income multifamily buildings.

The program’s standardization of the audit and its processes, plus the program’s promotion of
audits and thus the size of the multifamily audit market, cause a reduction in energy audit costs to
the point that they are implemented without subsidy in the low-income multifamily housing
sector.

Participants’ positive experiences (benefits seen) cause building owners to increasingly include
energy efficiency investments in their capital improvement packages and develop financial
packages that include these investments.

All of the above are occurring as the program reduces the barriers to installation of energy
efficiency measures in low-income housing units.

The program has been designed and is being implemented to reduce many of the demand
and supply barriers listed earlier in this write-up. Identifying reductions, if any, in key
barriers is an important evaluation area and will be needed to assess program
effectiveness in the long term.

The program directly and indirectly increases the numbers of energy efficient measures installed
and thereby creates KW, KWh, and Btu savings.

Needed to quantify and attribute energy benefits to program activities.

The energy saved due to the program translates into lower energy bills and/or rent and more
affordable housing for low-income multifamily residents.

Needed to quantify and attribute certain non-energy benefits to program activities.

CBOs and agencies learn about positive benefits of energy management systems (EMS) through
their experience with those installed through the program and/or what they hear about the benefits
from other CBOs or building owners that adopted EMS through the program. CBOs and agencies
then encourage the installation of EMS and building owners incorporate EMS given the results
they have seen elsewhere in New York.

Good measure of long-term market transformation.

The program’s work with policy makers causes policy makers to change policies and procedures
in ways that decrease the institutional barriers to energy efficiency in low-income multifamily
housing.

Good measure of long-term market transformation.

Assisted Multifamily Program Measurement & Verification

This section consists of a review of the basic savings calculations and data tracking tools for the Low-
Income Assisted Multifamily Program (AMP). The objective of the review is to verify that the
algorithms and engineering assumptions used to report the Program’s impacts are reasonable and conform
to accepted practices. The data tracking record is also reviewed for completeness. A more detailed
measurement and verification (M&V) review of the program will be conducted in 2004. A wide variety
of retrofits and upgrades are considered and implemented through AMP, including but not limited to:

Electric-resistance heat replacements

Energy management systems installations
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. Boiler and water-heater replacements

. High-efficiency motor replacements

. Duct sealing, weather stripping, and increased insulation levels
. High-efficiency appliance upgrades

. Energy efficient window installations

. High-efficiency lighting equipment installations

. Hot water conservation measures

Adjusted Gross Savings for AMP

Based on this review, no adjustment to tracking estimates are proposed. The cumulative annual’
estimated gross impacts for AMP as of December 31, 2003 are shown in Table 8-5.

Table 8-5. Estimated Energy and Demand Savings for AMP

Cumulative Annual Non - On-Peak Demand (MW)
Electric Energy (MMBtu/Year)

Program Reported 1.9 26,600 0.13

M&V Adjusted 1.9 26,600 0.13

Realization Rate 1.00 1.00 1.00
AMP M&V Methods

The AMP structure requires a careful analysis of a project’s baseline and energy efficiency opportunities.
The program implementers conduct audits, collect energy bills, and model potential savings using the
TREAT software package. The audit follows standard guidelines set by NYSERDA’s Auditor
Coordinator Contractor. The Contractor also conducts quality assurance reviews of all audits.

Savings estimates for each project are derived from the TREAT hourly simulation model, which is
calibrated to match energy bills. DOE has approved TREAT for use in the Low-Income Weatherization
Assistance Program for single and multifamily buildings.

Projects are required to report performance for three years after Project Completion (a milestone event
that follows Construction Completion). Performance reports include energy bills for master-metered
buildings, energy bills for some direct meter units, and other trending data collected by energy
management systems (EMS) or advanced metering technologies. Some projects also participate in the
Residential Comprehensive Energy Management (CEM) Program to install advanced, web-enabled
metering and monitoring systems. AMP is one of several programs that will be tracked by CRIS
(CEM/Residential Energy Affordability Program Informational System), the new Internet-accessed,
project-tracking and data-storage tool that is scheduled to be operational in early 2004.

The 2003 M&V evaluation of AMP involved a review of the procedures for calculating, tracking and
reporting KWh and KW savings. Information for this evaluation was obtained through interviews with
NYSERDA program managers and a review of key program documents. The documents included

* Cumulative annual savings impacts are the savings realized in a single calendar year from all measures installed to date.
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engineering, review, and application reports* that together describe how savings are calculated and
tracked for the Program.

AMP M&V Findings

The M&V evaluation consisted of a review of three project reports. Review of the key parts of the reports
found them to contain complete descriptions of measures, including inventories of replacement equipment
and resulting savings. The M&V contractor did not have access to computer simulation files for the
review and therefore cannot comment on the accuracy of the predicted savings. However, as noted
earlier, DOE has approved the TREAT software tool for use for weatherization retrofits. Also, the one
energy audit reviewed by the M&V contractor carefully documented all assumptions and savings
calculation methods. The M&V contractor also reviewed two simple project-tracking spreadsheets.
These contained the minimum information needed to evaluate the program at the project level. There was
no information at the measure level. The savings reported for the program for year-end 2003 appear to be
based on good engineering tools, careful technical oversight, and complete tracking. The savings
estimates appear reasonable.

8.2.3 Assisted Multifamily Program Market Characterization, Assessment, and Causality

AMP MCAC Research Approach

As part of its research efforts, the Market Characterization, Assessment, and Causality/Attribution
(MCAC) team relied on a combination of both secondary data, including the 2000 Census, as well as
primary research, including a telephone survey with 69 owners or managers of low-income multifamily
properties. The survey examined a number of topics, including the type and quantity of efficiency
measures, supply chain and procurement practices, awareness and understanding of energy efficiency,
non-energy benefits, and estimated attribution of energy and demand savings to the Assisted Multifamily
Program. The 69 survey respondents included a mix of full participants (that received an audit and
implemented measures through the program), audit-only participants (that received an audit and, thus far,
have gone no further with implementing measures through the program), and true non-participants. The
MCAC team also conducted 10 surveys with management and field staff at NYSERDA, HR&A (the
program implementation contractor), and the audit contractor firms. Interviews were also conducted with
a number of regulatory agencies involved in the low-income market. In addition, data from a recently
completed process evaluation of the AMP was also included in the analysis where applicable.

AMP Market Characterization

Units in full-participant buildings represented 5.8% of the eligible units, while the audit-only units
represented 4.7% of the eligible units. Taken together, the full participants and audit-only participants
represent 10.5% of all eligible units. Many of the AMP projects were located in the Bronx, where the
participating and audit-only units represented a combined total of 36.5% of the eligible units. Table 8-6
shows the number of eligible and participating low-income buildings by utility service territory.

4 Richard Leigh. Assisted Multifamily Building Program, Guidelines for Energy Assessment, Community Environmental Center, November 22,
2002. Also used were, several energy audit reports, a final report, program tracking spreadsheets, and example project files.
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refrigerators seemed to be the most recent replacements, while HVAC equipment and hard-wired
lighting fixtures were among the oldest measures in multifamily buildings.

. The process evaluation found that 52% of the buildings have a regular schedule for capital
improvements while 46% do not.

. The supply chain for the low-income multifamily market differs markedly depending on the type
of equipment being procured. Multifamily owners/managers tend to rely on contractors to
purchase their HVAC equipment (50%) and shell measures (54%). Other measures, however,
such as appliances (42%), hard-wired lighting fixtures (44%), and bulbs/CFLs (57%), are more
commonly purchased directly from retailers. See Table 8-8.

Table 8-7. Time When Equipment was Last Replaced (Base: True Non-participants Responding to MCAC
Owner/Manager Survey)

Hard Wired Lighting

Fixtures
In the last year 5(25%) 6 (30%) 9 (45%) 4 (20%) 4 (20%)
1-5 years ago 5 (25%) 3 (15%) 4 (20%) 3 (15%) 2 (10%)
6-10 years ago 2 (10%) 0 (0%) 1(5%) 1(5%) 0 (0%)
11-15 years 0 (0%) 1 (5%) 0 (0%) 2 (10%) 1(5%)
ago
More than 15 4 (20%) 4 (20%) 1 (5%) 5 (25%) 5 (25%)
years ago
Don’t know 4 (20%) 6 (30%) 5 (25%) 4 (20%) 8 (40%)
Total 20 (100%) 20 (100%) 20 (100%) 20 (100%) 20 (100%)

Table 8-8.  Supply Chain for Equipment (Base: MCAC Owner/Managers Survey Respondents)

Bulb and

CFLs

(n=68)
Contractors purchase 50% 54% 12% 33% 7%
Direct from manufacturers 7% 9% 15% 2% 0%
Direct from retailers 25% 24% 42% 44% 57%
Direct from
wholesalers/distributors 17% 13% 27% 21% 34%
Other 0% 0% 5% 0% 1%
Total 100% 100% 100% 100% 100%

AMP Market Assessment

Awareness and Knowledge

Approximately 40% of respondents stated that the AMP had greatly increased their knowledge regarding
the benefits of energy efficiency improvements. Anecdotally, some respondents mentioned that, although
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they were already knowledgeable regarding energy efficiency improvements, the program had helped
increase the knowledge of other decision makers at their properties, and thus was extremely valuable.
Table 8-9 shows the importance of the program in helping participants understand the benefits of energy-
efficiency improvements.

Table 8-9. Importance of the Program in Understanding Benefits of Energy Efficiency Improvements

(Base: Participant and Audit Only Respondents to MCAC Owner/Manager Survey)
Total
1. A great deal/very 10 (42%) 10 (40%) 20 (41%)
important
2. Somewhat 8 (33%) 8 (32%) 16 (33%)
3. Slightly 5(21%) 3 (12%) 8 (16%)
4. Not at all 1 (4%) 3 (12%) 4 (8%)
5. Don't know 0 (0%) 1 (4%) 1 (2%)
Total 24 (100%) 25 (100%) 49 (100%)
Practices

Few respondents (13%) indicated that energy efficiency is a criterion used in capital improvement
decisions. The owners/managers indicated that capital improvement decisions are made based primarily
on necessity (63%), followed by number of years payback (23%) and available funding (23%).

Participants to the MCAC survey responded that they are very likely to replace both program equipment
(67%) with the same or higher efficiency equipment and non-program equipment (50%) with higher
efficiency equipment. Ten of the program participants (33%) stated that their practice of replacing
equipment with energy efficient equipment had changed as a result of AMP.

Non-Energy Benefits

Based on this first-time assessment, non-energy benefits (NEBs) are important to respondents: three-
quarters identified overall NEBs and environmental benefits as important. Highly-rated benefits included
equipment performance, tenant comfort, and ease of selling the building. NEBs appear to be more
valuable to owners than the energy savings for average buildings. The results imply that total NEBs are
8% more valuable to owners than the estimated energy savings. Table 8-10 shows the distribution and
calculated value of non-energy benefits as described by program respondents.

More than two-thirds of the value of the NEBs fall into four categories: The total of building aesthetics,
environmental benefits, equipment performance, and improved ability to sell the building make up the
majority of the value of the NEBs. Maintenance related to the new energy efficient equipment is a
concern. Owner/respondents gave negative valuation to the changes associated with equipment
maintenance. Concerns about availability, and the higher knowledge needed to perform maintenance,
may contribute to this result.
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Table 8-10. Estimated Participant Non-Energy Benefit Summary Results

Percentage of
NEBs by category
per participating
building
Equipment maintenance costs 2.1 46% ° -$9,000 -13%
(n=49)
Equipment performance® (n=57) 3.1 59% $9,600 14%
Equipment lifetimes (n=43) 1.8 32% $2,100 3%
Tenant satisfaction (n=48) 1.9 42% $600 1%
Tenant comfort (n=52) 2.8 56% $1,800 3%
Building aesthetics/appearance 2.0 39% $11,900 17%
(n=41)
Lighting/quality of light (n=43) 2.4 25% $9,000 13%
Noise levels (n=29) 1.5 29% $5,700 8%
Building safety  (n=34) 1.8 35% $3,500 5%
Ease of selling the building (n=46) 2.7 49% $11,800 17%
Ability of tenants to stay in their 1.7 29% $3,700 5%
units® (n=31)
Environmental benefits (n=65) 4.0 74% $19,400 27%
Overall NEB value (n=68) 3.9 76% $70,300 100%
Annual energy savings per $65,200 Multiplier: 1.08
participating building $70,300 based on
1.08 times program
savings

a. Examples of equipment performance NEBs include improved ability of the equipment to push air through the building effectively, etc.

b. Examples of “safety” NEBs include better lighting in common areas and stairwells leading to better tenant safety, newer equipment having
lower potential for safety problems, etc.

c. Examples of “safety” NEBs include better lighting in common areas and stairwells leading to better tenant safety, newer equipment having
lower potential for safety problems, etc.

Other Indicators

AMP has used a high degree of leveraged funds: 79% of funds for the projects come from a source other
than the gap financing. The percentage of AMP funding is highest for projects where the construction has
already been completed (31%), and lowest for the audit-only projects (18%).

The regulatory agencies interviewed reported that AMP is clearly filling a gap that other programs (e.g.,
WAP) do not cover. While other programs offer funding and other assistance to the same population, the
consensus was that AMP is complementing rather than duplicating the other program efforts.

7 This valuation assigns the overall benefits to individual NEB categories using the numerical interpretations of the verbal responses for the 1-5
scale.

8 11% rated -4 or -5
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Causality/Attribution

This section analyzes the results of the MCAC owner/manager survey, program staff and implementer,
and regulator surveys to assess the net energy and demand impacts that can be attributed to the AMP.

Based on the self-reported intentions of the owners/managers and responses from program staff,
implementers, and regulators the free ridership rate (combined for all measures and end-uses) was
calculated at 27.1%. The net program impacts, before adjusting for market effects, are 72.9%, with a
95% confidence interval of 60.0% to 85.8%. However, this result should be viewed in the context of the
high degree of leveraging that AMP delivers. AMP funding is the “last money in” on these projects, and
this might yield a higher reported free ridership rate because the many other funding sources, besides
NYSERDA, also have an impact on what the owner is able to do in the building. There was an inverse
relationship between gap funding and free ridership (i.e., projects with the highest free ridership are
generally those receiving the least amount of AMP funding), indicating that AMP is generally successful
in offering a higher percentage of measure costs for projects in which the participant is least likely to
install the measures on their own.

Within-project spillover was rare. A few respondents, however, did discuss outside project spillover, and
total market effects are estimated at 3.8% (across all fuel types and end-uses). 24% of the audit-only
respondents stated that they had installed (or planned to install in the next year) recommended measures
due to their participation in AMP; in other words, the audit had influenced their decision to install the
measures. The savings from these additional measures leads to estimated spillover of 11.2%. Adding
both types of spillover gives total spillover of 15% (3.8% plus 11.2%).

Incorporating both the net savings factor and the market effects leads to a total net-to-gross ratio of
83.8%. A summary of AMP installed savings is shown in Table 8-11.

Table 8-11. AMP -- Installed Savings from Completed Projects (Cumulative Annual from Program
Inception through Year-End 2003)

Net
Savings
Wi 19 10 1o 0.73 1.15 0.84 1.6
yr : : : (0.64 - 0.81) (113-1.17) | (0.72-095) | (1.3-1.8)
0.105
0.73 1.15 0.84
MW On-Peak | 0.125 10 01251 06a-081) | (113117 | 0.72-0.95) ((())'(1)?(9))_
12,479
MMBtu/ year 0.73 1.15 0.84 00
(Gas Savings) 14,885 10 14,885 (0.64 - 0.81) (1.13-1.17) (0.72 - 0.95) (}2’21323)
9,796
MMBtu/ year 0.73 1.15 0.84 e
(Oil Savings) 11,684 1.0 11,684 (0.64 - 0.81) (1.13-1.17) (0.72 - 0.95) (18]’418057)
Recommendations
Key recommendations from the MCAC study include:
. AMP participation has been modest, yet is beginning to accelerate. Therefore, this study should

be seen in the context of a multi-year evaluation. The MCAC Team recommends that additional
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program participants be surveyed next year as part of the assessment and causality/attribution
components.

. AMP appears to be successful at leveraging funds. However, a number of audit-only projects
specifically mentioned the dearth of gap financing as their reason for not signing a participation
agreement. Identifying the proper amount of gap funding will remain one of the primary
challenges that the AMP staff faces.

. The Program database uses status categories that may not be the most beneficial for
understanding the impact of the Program and the likelihood of future participation. For example,
audit-only sites should be counted as partial participants (including some amount of energy
savings they can be expected to achieve) even if they do not sign a participation agreement to
install the recommended measures through the Program.

8.2.4 Assisted Multifamily Program Process Evaluation

The AMP process evaluation included interviews with program staff, contractors, and regulatory
agencies, as well as surveys with a sample of participating building owners and a sample of
nonparticipating owners (those who had dropped out of the program “pipeline”). Interviews were
conducted in September, 2003; they included three with NYSERDA staff, ten with contractors and
subcontractors, and six with representatives of regulatory agencies. Surveys with 33 participants and 15
non-participants were conducted in November and December, 2003.

The research team cautions the reader that the results reported here reflect the earliest stages of program
implementation and use data from very small survey samples, especially for non-participants. The report
offers an indication of the characteristics of eligible building owners, participating building owners, and
of those who have not gone forward with implementation, as well as the reactions of early participants
and non-participants. The data were collected when only seven projects were fully completed and
policies regarding inspections and final payments were still being developed. Despite the early stage of
implementation, the findings nonetheless provide insight into the process for customers and stakeholders
who have participated thus far.

The process evaluation draws the following conclusions and related recommendations:

L. Conclusion. This evaluation was completed in the first year of program implementation and, as
such, only a few owners had fully completed the process. Some of these projects had been in
process for almost two years and original knowledgeable contacts were no longer available. Both
of these factors limited the number of potential evaluation respondents and measurement of the
program’s effects on equipment maintenance, energy costs, and tenants. Finally, a key program
component, the Local Case Managers (LCMs), are just coming on-line and their contribution
could not fully be assessed during this evaluation.

Recommendation. Another full process evaluation should be considered for the 2005-2006
evaluation cycle. Meanwhile, owner surveys should be conducted every six months to improve
the chances of contacting the person most knowledgeable about program participation.

2. Conclusion. Significant accomplishments have been achieved during the first year of
implementation. Examples include development of relationships with regulatory agencies,
identification of lending institutions, hiring and training of Technical Service Providers (TSPs),
refinement of technical audits, development of policies for working with subcontractors and with
WAP agencies, and training of LCMs. Program and subcontractor staff remained flexible to
identified needs and often changed the Program in response. Developing the program through
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implementation has, however, presented some confusion to building owners, regulatory agencies,
and subcontractors. There have been definite growing pains, with learning among all actors. The
development of weekly meetings among key actors has helped staff to more quickly identify and
respond to issues.

Recommendation. Program staff should continue to monitor progress, complete and refine the
policy manual, and clearly communicate program changes to affected staff and customers.

Conclusion. Some participating building owners/managers view the AMP as unclear, complex,
stressful, and overly managed by too many actors. Adding another set of actors coming on-line—
the LCMs—may further confuse participants.

Recommendation. NYSERDA should continue to work with implementers to simplify the
process. A clear program process should be presented to owners, especially those of small
buildings. Efforts to identify the primary contact for each project could be considered,
minimizing the number of parties with whom each owner must interact to complete a project.
NYSERDA could also participate in the project review calls or clearly outline their criteria for the
assessment in order to reduce delays when the assessments are not found acceptable. Finally,
when delays occur, the Principal Designees should explore whether NYSERDA'’s requirements
for installation subcontractors are contributing to the owner’s difficulty in moving forward with
construction.

Conclusion. Several program aspects—the variable nature of NYSERDA'’s gap funding, its “last
money in” approach, a perceived “negative incentive” for reducing installation costs, and
program complexity—are negatively viewed by some owners and several regulatory agencies.
Non-participants clearly see funding-related issues as key to their decisions not to go forward
with the recommended improvements. As a result, NYSERDA has, in 2004, begun to evaluate a
minimum-contribution approach.

Recommendation. NYSERDA has begun to review how to maintain gap funding; this effort
should continue. Maintenance of a base amount of gap funding would be very valuable to overall
program success.

Conclusion. There have been some significant issues with the regulatory agencies leading, in the
case of DHCR, to a negative view of AMP during the program’s first year. Other agencies
expressed cautious support. In early 2004, NYSERDA worked with DHCR to resolve issues and
ensure that DHCR-regulated buildings move successfully through the pipeline. The full support
of these agencies is essential if the program is to obtain the participation of owners and see them
through project completion.

Recommendation. NYSERDA should continue to cultivate positive working relationships with
the regulatory agencies, and quickly act to address any concerns.

LOW-INCOME DIRECT INSTALLATION (DI) PROGRAM

The Low-Income Direct Installation (DI) Program was started in 1998 to reduce the energy burden and
provide energy use and efficiency information and services to the low-income community. The program
concluded in March 2002. The program worked with the New York State Division of Housing and
Community Renewal (DHCR) Weatherization Assistance Program (WAP) to provide funding for
additional energy efficiency measures that were not at the time supported by WAP rules and regulations.
Targeted energy efficiency measures included:

8-21



Section 8: Low-Income Programs Volume 2

. ENERGY STAR" refrigerators

. Hard-wired fluorescent fixtures

. Compact Fluorescent Lamps (CFLs)

. Fuel switching for electric hot-water heaters (primarily for single-family dwellings).

The program goal was to serve 9,400 units over three years. The program succeeded in installing
measures in 10,236 units. In all, more than 3,900 refrigerators and 25,000 compact fluorescent lamps
were installed.

8.3.1 Low-Income Direct Installation Program Measurement & Verification

This section consists of a review of the basic savings calculations and data tracking tools for the Low-
Income Direct Installation (DI) Program. The objective of the review is to verify that the algorithms and
engineering assumptions used to report the program’s impacts are reasonable and conform to accepted
practices.

Adjusted Gross Savings

Based on measurement and verification (M&V) activities, NYSERDA’s demand reduction estimates have
been adjusted; energy savings estimates remain unchanged. Cumulative annual® energy savings and
summer on-peak demand reduction through March 2002 (program conclusion) are shown in Table 8-12.

Table 8-12. Low-Income Direct Installation Program Estimated GWh and MW Impacts

Summer On-Peak Coincident Demand
Reduction (MW)

Program Reported 11.5 4.6
M&V Adjusted 11.5 1.6
Realization Rate 1.00 0.35

The calculated program impacts are extrapolated from NYSERDA’s annual savings reports, which have
been found to be based on generally accepted M&V practices, assumptions, and engineering calculations.

A more detailed M&V review of the program will be conducted in 2004 to investigate the accuracy of all
stipulated savings values used in NYSERDA’s calculations. The cumulative energy savings will also be
updated if enough information is available from NYSERDA about projects that were installed before
October 2001. This information could result in additional energy savings credits for the program.

M&V Analysis Method

The 2003 M&V evaluation of the DI Program involved a general review of the program procedures for
calculating, tracking, and reporting KWh and KW savings. Information for this evaluation was obtained
through interviews with NYSERDA program managers and a review of the final program report prepared
by the Association of Energy Affordability (AEA) in June 2002"°. AEA was NYSERDA’s Direct
Installation Program Implementer. As part of its duties, AEA maintained a multiyear database for all
project installation, audit, and savings information. A summary of the review of AEA’s energy savings

? Cumulative annual savings impacts are the savings realized in a single calendar year from all measures installed to date.

" Integration of Electric Reduction Measures into the Weatherization Services Network, June 28, 2002
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calculation methodology is provided in Table 8-13. In general, the reported savings appear to be based on
reasonable engineering assumptions and accepted M&V practices.

The KW savings calculation methodology described in AEA’s report suggests that for some installed
measures, the estimated impacts may represent total change in connected load rather than summer on-
peak coincident (SOPC) demand reduction. To estimate the SOPC portion of AEA’s reported KW, the
likelihood of an installed measure delivering savings within the defined summer on-peak period was
taken into account. A summary of the M&V contractor’s approach for estimating the SOPC KW is

provided in Table 8-14.

Table 8-13. Review of NYSERDA’s Energy Savings Calculation Methodologies Low-Income Direct
Installation Program

Evaluation Remarks

In-Unit Compact
Fluorescent Bulbs

Existing wattage per fixture
(based on lighting audit) +
average usage in location
(based on Residential Energy
Consumption Survey)

Pre minus post annual KWh
usage per bulb. Estimated
savings used for 13% of
installed CFLs for which
audit contained missing or
illegible information

Savings calculation
methodology and M&V
approach are acceptable.
AEA’s deemed savings
values will be investigated in
2004 review

In-Unit Hardwired
Fluorescent Fixtures

Existing wattage per fixture
(audit) + average usage in
location (RECS)

Pre minus post annual KWh
usage per fixture. Operating
hours reduced due to
installation of controls

Savings calculation
methodology and M&V
approach are acceptable

Outdoor & Common

Existing wattage per fixture

Pre minus post annual KWh

Savings calculation

on 15% metered data and
85% stipulated usage from
Association of Household
Appliance Manufacturers

usage. Estimated KWh
savings assumed in cases
where audit contained
missing or illegible
information

Area Lighting (audit) + average usage usage per fixture. Operating methodology and M&V
(RECS) hours reduced due to approach are acceptable
installation of controls
Refrigerators Existing annual KWh, based Pre minus post annual KWh Savings calculation

methodology and M&V
approach are acceptable.
AEA’s deemed savings
values will be investigated in
2004 review
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Table 8-14. Demand Reduction

Volume 2

Low-Income Direct Installation Program

Assessment of Summer On-Peak Coincident Demand Reduction

In-Unit Compact Fluorescent
Bulbs

For a residential building, the assumed average daily hours of operation (4) are more likely
to occur outside of the defined peak window. Therefore, calculated KW reflects the
connected load, not summer on-peak demand reduction. To estimate the summer on-peak
KW reduction, a 10% summer coincidence and diversity factor will be applied to the
reported demand reduction.

In-Unit Hardwired Fluorescent
Fixtures

See comments above.

Common Area Lighting

Since common area lighting stays on all day, calculated KW reflects the summer on-peak
coincident demand reduction.

Outdoor Lighting

Outdoor lighting is typically turned on outside of the defined peak window. Therefore,
calculated KW reflects the connected load, not SOPC demand reduction.

Refrigerators

The calculated KW for refrigerators represents the summer on-peak coincident demand
reduction, since refrigerators typically operate throughout the day.

Direct Installation M&V Findings

The measures installed through program, as reported by AEA in the final program report, and the
associated annual GWh savings is shown in Table 8-15. The highest savings came from refrigerator
replacements. The distribution of energy savings by electric utility territory is shown in Table 8-16. Over
90% of the energy savings are occurring in the Con Edison service area.

Table 8-15. Total Annual Savings by Measure, as of March 31, 2002

Total Energy Savings (GWh)

In-Unit Compact Fluorescent Bulbs 1.56
In-Unit Hardwired Fluorescent Fixtures 2.82
Common Area Lighting 2.89
Outdoor Lighting 1.15
Refrigerators 3.08
Total 11.50

Table 8-16. Total Annual GWh

Savings by Electric Utility Territory

Total Energy Savings (GWh)

CHG&E 0.42
Con Edison 10.67
O&R 0.39
Total 11.48

An estimated 4.6 MW of demand reduction was attributed to the Direct Installation Program in AEA’s
final program report. Nexant estimated the SOPC demand reduction as 1.6 MW, representing the demand
savings from common area lighting, indoor compact fluorescent bulbs, indoor hardwired fluorescent
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fixtures, and refrigerator retrofits. Outdoor lighting measures do not contribute to on-peak demand
reduction. The reported and adjusted peak demand reductions are summarized in Table 8-17.

Table 8-17. Summer On-Peak Demand Reduction

On-Peak KW
Reduction Estimated
by Nexant

In-Unit Compact Fluorescent Bulbs 4 1,065 107

In-Unit Hardwired Fluorescent Fixtures 4 1,930 193
Common Area Lighting 24 330 330

Outdoor Lighting 12 263 0
Refrigerators N/A 978 978

Total 4,566 1,608

8.3.2 Low-Income Direct Installation Program Market Characterization, Assessment, and

Causality

For the attribution assessment, secondary research was conducted to estimate a net-to-gross ratio.
Research indicated that the net-to-gross values vary between 0.97 to 1.0, with 1.0 being the most common
value." Free ridership was found to be low, and ranged from 0 to 0.03. A value of 0 was most common
for free ridership, and was selected for this program. No spillover was noted in the literature. Therefore,
the MCAC team has recommended that a net-to-gross ratio of 1.0 be used by NYSERDA for the Low-
Income Direct Installation Program. Table 8-18 shows the gross and net savings for the Low-Income

Direct Installation Program.

Table 8-18. Low-Income Direct Install Program Savings (Cumulative Annual from Program Inception

through Year-End 2003)

Net Savings
GWh/year 11.5 1.0 11.5 1.0 0.0 1.0 11.5
MW On- 4.6 0.35 1.6 1.0 0.0 1.0 1.6
peak

" The net-to-gross figures for the low income programs were largely drawn from National Grid programs.
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8.3.3 Planned Evaluation Activities for 2004-2005

The planned evaluation activities for 2004-2005 are shown in Table 8-19. Most of the focus will be on
measurement and verification.

Table 8-19. 2004-2005 Low Income Program Evaluation Activities

Process
Evaluation
(Conducted in Yes Yes (Conducted in
Assisted Multifamily (AMP) 2003) 2003)
Assisted Home Performance
: ®
with ENERC.}Y STAR” and Yes, Full Yes Yes Yes
Weatherization Network
Initiative
Low-Income Direct Installation No Yes No No
Low-chome Oil Buying No No No No
Strategies
Low-Income Energy
Awareness and Low-Income No No No No
Forum on Energy (LIFE)
Low-Income Aggregation No No No No
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was to verify that the assumptions used to report impacts are reasonable and conform to accepted
practices. The data tracking records were also reviewed for completeness to verify that savings
calculations were being tracked in a reasonable manner. A process evaluation was conducted for the
combined heat and power demonstration projects. In addition, two cases studies were conducted, one on
the Environmental Monitoring, Evaluation, and Protection Program and one on the Next Generation of
Energy-Efficient End-Use Technologies Program. These case studies are presented in Appendix B of
Volume 2.

Table 9-1. R&D Program Area Evaluation Activities in 2003-2004

Case Study
Wholesale Yes File Review Yes No No
Renewables
End-Use Yes File Review Yes No No
Renewables
CHP No File Review No Yes No
Demonstration
Projects
Environmental No No No No Yes
Monitoring,
Evaluaton, and
Protection
Other R&D Preliminary No No No Next Generation
of Energy-
Efficient End-Use
Technologies

In addition to the above, the Heschong Mahone Group (HMG) team is developing a model for use in
valuing the benefits of the R&D portfolio. R&D programs are, by their nature, difficult to evaluate,
primarily because outcomes are subject to multiple, uncontrollable influences that are difficult to foresee.
In addition, the impacts of R&D projects may not be fully realized for many years. For this reason, a
value-cost analysis is being used rather than a benefit-cost analysis. The value-cost framework is based
on the premise that design and delivery processes associated with R&D programs can be assessed to
determine whether programs are progressing as intended and are likely to achieve stated goals. A second
premise of the model is that some impacts of R&D projects can be monetized, while others cannot.

9.1.3 R&D Program Area Summary of Findings

The R&D program area subsumes a number of diverse activities, including proof-of-concept studies,
analyses of new energy technologies, and demonstrations of underused energy technologies such as
photovoltaics (PV). Activities also include working to overcome market barriers that impede consumer
choice and providing data that inform government officials and other stakeholders about the energy,
economic, and environmental impacts of State and Federal energy policies.

In the area of renewable energy, two wind plants have been built, totaling 41.5 MW and approximately
690 MW of additional wind capacity has been proposed as a result of the Wholesale Renewable Program.
The number of counties in New York with wind site development activities increased from five to 17
between 2000 and 2003. Through the End-Use Renewables Program, accredited training for installers has
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been established, along with a certification process. The NYSERDA website is the primary source of
customer information about installers. Over 600 KW of PV has been installed and another 800 KW is
pending.

GDS Associates developed program indicators and research hypotheses for the wholesale and end-use
renewables programs. The research by Summit Blue confirmed that the Wholesale Renewables Program
was a major impetus for the existence of green power sales in the State and that without the End-Use
Renewables Program, the current PV infrastructure would not exist. GDS also confirmed that the
indicators being tracked by the wholesale and end-use renewables programs were appropriate.

The Distributed Generation-Combined Heat and Power (DG-CHP) Program is working to increase
installation of CHP systems. As of Fall 2003, 90 facilities were participating in the program, representing
over 90 MW of capacity. As of year-end 2003, 16 projects were in operation, representing over 7 MW of
capacity. A process evaluation of the program concluded that it is working very well and the program
staff possess a high level of technical expertise.

The EMEP Program is making good progress toward its goal of providing verifiable, scientific data on
electricity-generator pollutants to policy makers and stakeholders. Data provided through the program
include pollution tracking, human health effects, and ecological impacts. Individuals interviewed for the
case study of the program were unanimous in their approval of it.

The development and demonstration of emerging and underused technologies that have large potential for
environmental and energy impacts are being targeted for funding through other R&D program activities.
Technology areas include power generation, demand response, lighting, and power management.
Examples of projects include development of a truck-stop electrification infrastructure, development and
sale of self-powered heating systems by New Y ork manufacturers, and development of a business model
to aggregate distributed generators.

9.2 WHOLESALE RENEWABLE ENERGY

9.2.1 Wholesale Renewable Energy Program Theory and Logic

The Wholesale Renewables Program is designed to increase the supply and demand for green power in
the wholesale market. The program supports efforts to increase the availability of, and demand for,
power generated from renewable energy resources. The logic diagram, depicting the relationships
between the activities and the associated outputs and outcomes, is presented in Figure 9-2. At this time,
the wholesale renewables market is limited. A number of barriers exist, and are being addressed by the
program.
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Demand-Side Barriers

Many customers (depending on context) are unwilling to pay a premium to purchase power from
renewable sources.'

Customers are not switching electric power providers in general, making it difficult to get them
interested in switching to a green power supplier.

The green power marketing sector is still in its infancy and needs to build a customer base.

Consumers are generally unaware of the environmental consequences of their power purchase
selections.

Supply-Side Barriers

Potential real or perceived performance and operational issues and New York Independent
System Operators (NYISO) market and operating rules are impacting supply.

Local opposition to development is hindering development.
Lack of a Federal Production Tax Credit has stalled development.

As a result of the Enron collapse and the associated California energy crisis, financing is more
difficult.

Financial institutions require long-term power purchase agreements (PPAs), but there is a lack of
buyers in the market willing to enter into such PPAs.

Wholesale Renewables Program Activities

As shown in the logic diagram, Wholesale Renewables program activities include green power supply
development and support, green power marketing, and information, analysis, and outreach. Multiple
program activities have been grouped into these three areas and are summarized briefly below.

Green Power Supply

Wind Power Development. The goal of this activity is to provide a production incentive.
Payment is provided over a multiple-year period based on actual energy production. This
initiative is making wind power available in New York, contributing to improved regional air
quality, and providing economic stimulus to communities in New York.

Wind Prospecting. The first wind prospecting solicitation was released in 2001. One objective of
the solicitation was to attract wind developers to New York by sharing the risks associated with
site development. The following activities are supported through the wind prospecting
solicitation:

- Assessing the available wind resource at a site.
- Assessing the availability and costs for electrical grid interconnection.

- Assessing environmental issues such as aesthetics, avian interaction, sound, archeological
significance, and endangered species.

! There is a discrepancy between the expected and actual commitment in paying a green power premium based on surveys and actual contracts.
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- Fostering community acceptance of wind development.
- Investigating other site-specific conditions.

Results from these activities should increase investor confidence and expedite wind development.
A new prospecting solicitation, with similar goals, is scheduled for 2004.

. Landfill Gas-to-Electricity. This activity supports the demonstration of commercial applications
for landfill gas.

Green Power Marketing Support Activities

Through this initiative, incentives are provided to green power marketers to encourage active marketing
of electricity from renewable sources and introduction of a menu of green power products. Production
incentive payments are based on a $/KWh basis over a fixed period of time. The funds are not used to
alter the price to the customer; rather the marketer builds a customer base willing to pay the price
premium. The program supports green marketing firms in ways that build and strengthen the market
infrastructure and demand for green power.

Information, Analysis and Outreach Activities

This program element is helping to build the knowledge infrastructure for green power by completing a
variety of analyses and disseminating technical and policy related results through guides, atlases, and
workshops. These efforts include: (1) development of a prediction model capable of representing
physical properties of near-surface winds to help generators predict and schedule energy production, and
estimate power sales revenues; (2) surveying developers and project participants on their experiences with
wind power to describe local ordinances, positive and negative experiences, benefits, concerns, and
potential issues; (3) a study of the impacts from large amounts of intermittent power on the electric grid;
and (4) studies on other policy issues such as cross-border trading and hedge value of renewable energy
resources. These analyses inform policy discussions and influence wholesale renewable program design
and delivery. In addition, activities in this area have been supporting the development of an accounting
and trading system for renewable energy. Key elements from these activities include:

. Community-Based Wind Power Development. This initiative targets local communities, providing
assistance in increasing awareness and knowledge and creating favorable conditions for the
development of wind power. Activities include:

- Identifying and creating zones where wind development is encouraged.
- Organizing landowners for the purpose of negotiating land use rights.

- Organizing community-based wind power cooperatives.

- Educating the local community about wind power.

- Assessing wind resources at particular locations.

A key goal of the community-based approach is to help communities prepare for the siting and
construction of wind farms.

. Technical Training, Education, Outreach, and Market Support. Initiatives funded through this
effort include:

- Commissioning research papers to address institutional and market barriers to the adoption of
renewable energy technologies.
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- Conducting technical and analytical research necessary to reduce barriers to market
development.

- Analyzing and verifying performance data.

- Developing materials such as brochures, literature, videos, and handbooks to educate a
variety of audiences on a broad range of topics related to renewable technologies and green
power markets.

- Commissioning of a project to develop an attribute certificate accounting and trading system.
Two business plans have been developed and are poised for deployment in New York. If
New York regulators were to decide to adopt such a system and make the necessary rule
changes, the system could be adopted within a year and a half and would provide a credit
system.

Wholesale Renewables Program Indicators

Program indicators for wholesale renewable energy development presented in Table 9-2, are used to
monitor program tracking, market baselines and progress assessment, and causality assessment.

Table 9-2.

Wholesale Renewables Program Outputs and Qutcomes

Long-Term
Outcomes

Number of installations
begun

Anticipated nominal
capacity

Interconnection agreements,
permits, private investments

Funded projects and dollars
provided

Information provided to
developers, marketers, and
consuers

Number of green power
marketers

Educational materials
developed and distributed

Studies and white papers

Green power sales in
(KWh per year)

Developers able obtain
financing

Number and location of
sites where there is wind
development activity

Percent of consumers
receiving information on
green power

Increased recognition of
and awareness of green
power

White papers read and used
by stakeholders

Percent of population
touched by educational
material

Green power sales in
(KWh per year)

Number of independent
power producers

Amount of capacity and
generation of new
production

Number of communities
seeking help in developing
wind

Number of commercial and
Number of residential
customers buying green
power at premium price

Policy makers use
information to develop
regulations

Information search cost

Green power sales in
(KWh) without incentives
to marketers

Wind power plant
development continues
without incentives

Number of communities
with viable development
sites

Percent of the sites
identified that were
developed

Benefits to communities
(e.g., lease payments)

Health of (e.g. annual
profit) of green marketing
businesses in New York

Impact of regulatory
policies enacted as a result
of study recommendations

Wholesale Renewables Researchable Issues

Based on recognition of key underlying program hypotheses, the following relationships are proposed for
potential testing. These relationships are grouped into short, intermediate, and long-term time periods, to
represent when they are expected to become important or verifiable. In addition, it is important to note
that implementation of a state-wide renewable portfolio standard (RPS) could have significant
implications regarding current program activities and will likely alter the appropriate indicators and
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hypotheses that are currently applicable to the wholesale renewable power market. The following issues
for research assume technologies supported have already been proven in the market.

Short- and Intermediate-Term (less than three to five years into program implementation)

. Marketers supported by the program and possibly other marketers have built a customer base and
become more willing and able to market renewable energy—that is, are healthy businesses—in
part due to this program.

. The tools and knowledge products made available through this program are being used by their
target audiences and are influencing future wholesale renewables program design, business plans
of potential green power developers and marketers, and the design of other related initiatives.

. Incentives provided to developers interested in developing wind power production capabilities
have been sufficient to keep them interested in developing projects in New York and stimulated
developer investment in New York, increasing the likelihood of more wind installations.

Intermediate- and Long-Term (greater than three to five years or more following program initiation)

. Program activities collectively lead to an increased supply of grid-connected renewable energy
resources, particularly wind power that would not have happened otherwise.

. Green power marketing supported through this program has increased demand for renewable-
generated electricity in New York State.

9.2.2 Wholesale Renewable Energy Measurement & Verification

Wholesale Renewables Adjusted Gross Savings

Two wind power plants have been constructed through this program. The plants and estimated energy
output is shown in Table 9-3.

Table 9-3. Wind Power Plant Data as of Year-End 2003

Annual Capacity |On-Peak Capacity”
Annual GWh Factor (MW)
Madison Oct. 2000 21 11.5 21% 1.5
Fenner Jan. 2002 79 30.0 30% 4.8
Total n/a 100 41.5 n/a 6.3

Note: A 6.5 MW wind plant constructed by Niagara Mohawk Power Corporation is not included in this table.
a. Nexant defined summer on-peak period as June 1 to September 30, Monday through Friday, excluding holidays, 1 to 5 PM.

Energy production is based on data collected by the Supervisory Control and Data Acquisition (SCADA)
systems, as required by interconnection agreements. Wind plant operators supply NYSERDA with
monthly KWh production. The existence of an interconnection agreement lends credibility to the data.

The Madison project, operating since September 2000, is no longer reporting data. Future reporting will
need to be based on historical records. Production records for the Fenner plant have not been updated
since the end of January 2003. Nexant, Inc. has estimated the missing KWh by assuming that the same
30% capacity factor observed in 2002 is accurate for 2003. Summer on-peak capacity for the Madison
and Fenner plants were estimated using production records. Summer on-peak capacity factor was
calculated as the average capacity factor for the plant during the months of June through September. For
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Madison, the summer on-peak capacity factor was determined to be 13%. For Fenner, the on-peak
capacity factor was determined to be 16%.

Wholesale Renewables M&V Findings

NYSERDA uses the following formula to determine energy generation:

KWhyroduced = KWrating * capacity factor * 8760
Where:

KWhproducea = Energy produced

KW,ating = Rated system output
Capacity Factor = Ratio of produced energy to energy assuming 100% output all year
8,760 = Hours per year

NYSERDA used a capacity factor of 24% for Madison and 30% for Fenner. Nexant’s determination of
the production by the two wind plants were based on measured data. The actual capacity factor for
Madison was 21% and for Fenner was 30%. The energy generated by Madion and Fenner wind plants is
sold into the wholesale market and the generation data are published on the NYISO website.

9.2.3 Wholesale Renewable Energy Program Market Characterization, Assessment, and
Causality (MCAC)

MCAC Research Approach

The purpose of the MCAC evaluation activities in the Wholesale Renewables area is to help characterize
and assess the wholesale renewable energy market relative to the program logic model and its
researchable issues. The research was primarily qualitative, to set the stage for future work and because
of the small number of market actors (e.g., wind developers, wind plant operators, green power marketers,
etc.) involved in this developing market. Three objectives of the MCAC work were:

. To profile the wholesale renewables market and establish an initial benchmark of its
development, focusing on utility-scale, grid-connected wind power.

. Assess progress in market development relative to program and New York Energy $mart™"
policy goals, as delineated by the program theory and logic.

. Provide an initial indication of program attribution.

In addition to secondary sources from the U.S. Department of Energy, the American Wind Energy
Association, and NYSERDA, the research also relied on primary data collected through several different
surveys administered by the MCAC or other specialty contractors. These included:

. Residential mail survey of more than 2,600 households.

. New Construction Program survey with more than 30 program participants and nine non-
participating building owners.

. Technical Assistance program process evaluation survey of 150 program participants conducted
by Research Into Action.

. Wind Developer/Operator Survey with five respondents.
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. Green Power Marketer Survey with four respondents.
. Energy Service Company (ESCO) Survey with six respondents.
. Informal interviews and information obtained from NYSERDA staff.

Wholesale Renewables Market Characterization

The wholesale renewable energy market in New York has grown in the last several years, building from a
previous base of hydroelectric- and biomass-based power to now include substantial amounts of utility-
scale, grid-connected wind power. Future growth in wholesale wind power will depend on how the
market develops as driven by a variety of factors. Some factors are of particular importance: production
tax credits, general wholesale power market development and associated power purchase agreements, and
a possible RPS.

This characterization effort focuses on wholesale wind because of the focus it has received in the New
York Energy $mart™ research and development efforts to develop a wholesale renewable market
virtually from scratch, without the impetus of an RPS and with the continuing uncertainty of federal
production tax credits. Also, other renewable energy forms, particularly hydro and biomass, have a
longer, more mature track record relative to the recent significant developments in wholesale wind power.
There are over 300 facilities comprising over 6,000 MW of installed renewable electric generation
capacity in New York, as shown in Figure 9-3.

Figure 9-3. Renewable Energy Capacity in New York

Distribution of Facilities Distribution of Installed MW
. Wind
PV Wind Biomass PV 1% Biomass
8%

7% 2% 12% 0%

Hydro
69% 91%

Source: U. S. Department of Energy.

While biomass and hydro power continue to dominate both the number of facilities and the installed
capacity (e.g., Niagara Falls and St. Lawrence hydro facilities), those sources have been in existence for
many years in New York. Wholesale wind, however, has not had a long history in the State, but
nonetheless has shown significant growth in both installed and planned capacity.

Furthermore, there is a substantial potential wind resource available, even though for various reasons New
York is not considered by wind developers to be among the top states in wind resource potential. A “base
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case achievable” potential estimate of over 2,200 MW by the year 2022 has been made, on a technical
potential base of 4,225 MW.? Furthermore, the same study estimated about 2,900 MW of achievable
potential by 2022 based on currently planned initiatives. The program goal is to install 400-500 MW of
wind in the next three years. However, this goal could be exceeded if the 500 MW, already planned, are
in fact installed in addition to the existing base of 48 MW of wind capacity.

In addition to ongoing technology and business developments aimed at lowering the cost of wholesale
wind, the fraction of the potential wholesale wind power resource (defined as utility-scale, grid-connected
wind plants) that is developed depends largely on two issues. One issue is the general development of the
wholesale power market with the need for power purchase agreements, and the associated effects of
implementing a renewable portfolio standard in New York. The other issue is the continuation of federal
production tax credits. How these issues are resolved will determine whether the substantial plans for
additional wind capacity go forward, or not. According to the research conducted for this report it is
expected that favorable resolution to these issues will significantly boost wind and other green power
developments. The design and implementation of an RPS could affect how green power gets marketed,
however, because of how it affects green power procurement and retail marketing.

The primary actors in the wholesale wind market are consumers, government, developers, and marketers.
The market is complicated by the fact that some companies both develop and operate wind farms. Also,
some green power marketing companies sell green power to energy retailers and directly to customers.
Developers and operators work closely on wind projects. Marketers and retailers partner to deliver green
electricity attributes to consumers. NYSERDA also interacts with a variety of actors, including
consumers and policy makers. These relationships are depicted in Figure 9-4. Arrows illustrate the
multi-directional relationships among market actors.

Wholesale Renewables Market Assessment

Consumer Awareness and Knowledge

Residential consumer awareness of green power has reached significant levels, but could still be
improved. Among surveyed New York residential consumers most have some understanding about what
green power is, many believe buying green power is the right thing to do, and many also have at least a
slight interest in purchasing green power. Smaller percentages of consumers have seen information about
green power or have contacted a green power provider, however, and only very small numbers of
consumers are as yet participating in green power offerings. This analysis is shown in Figure 9-5. Green
power marketers and ESCOs estimated that from 1-50% of residential consumers are aware of green
power being available, depending on the geographic area. Findings from the MCAC Team’s residential
mail survey indicate that awareness among consumers is higher in utility areas where NYSERDA
marketing support funds have been provided, as shown in Figure 9-6.

Green power marketers also were asked about residential consumers’ knowledge about green power and
how the green power market works. They reported generally that the fraction of consumers who know
how the green power market works is from about one-tenth to one-third the number of aware consumers.
This indicates that while initial efforts to educate consumers about green power have raised awareness but
that continuing work is needed to help consumers more fully understand green power.

? Optimal Energy, Inc. et al., Energy Efficiency and Renewable Energy Resource Development Potential In New York State., final report prepared
for NYSERDA. Volume Four: Renewable Supply Technical Report, August 2003, pg. 4-273. Excludes Small Wind.
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The above findings on consumer involvement with green power indicate that an aware customer base is
developing that is confident of renewable energy’s viability, but that ongoing efforts are needed to make
additional progress in educating consumers about how green power markets work.

Product and Service Availability and Practices

There were nine green power marketers and ESCOs selling green power in New York in 2003, where
there were none in 2000. This marked change has been closely associated with NYSERDA’s support to
marketers, and all those surveyed indicated that support has been critical in their development. Green
power products are available to all New York residents from at least one marketer or ESCO. The number
of products available statewide (excepting Long Island) has increased as well, as shown in Table 9-4.

Green Power Sales

No wind power sales were recorded in Table 9-4.  Green Power Product Blend Packages
2001, 12.4 MW (31,500 MWh at an # of
assumed 29% capacity factor) in 2002 and Business Packages
31.4 MW (79,800 MWh) were sold in 2001 0 0

2003.° The New York Energy $mart™
Program is cited widely by those surveyed
for this report as being instrumental in that 2003 6 6
growth, through development incentives and
related community assistance services. The
green power sales supported through the
New York Energy $mart™ Program, and the number of customers participating, are shown in

Table 9-5 and
Table 9-6.°

2002 2 0

Source: 2003 MCAC Green Power Marketer Survey.

Pricing and Incremental Cost

The average installed cost of wholesale wind is estimated by surveyed developers to range from $1,000-
1,400/kW. It is believed that a wholesale price of 4.5-5.0 cents per kWh would make the market
sustainable. Interestingly, developers and operators surveyed believed that this price could be achieved
soon under an RPS, if sufficient scale economies can be brought to bear with new wind farm
developments.

Green power pricing varies widely, as shown in the product listing in Table 9-7. A total of six blends of
products were offered in 2003, with a variety of residential and business pricing. The price premiums
paid by consumers ranged from 0.5 cents per KWh to 2.5 cents per KWh. Marketers and ESCOs
generally define their product by the blend of energy sources used, though another defining feature is the
price, which may vary by the volume of energy purchased.

’ These represent wind energy attribute sales. Sales under contract totaled over 96,000 MWh in 2003.

¢ The green power marketer survey asked marketers to estimate the number of customers, total MWh sales, and percentage of those sales that
were from wind in 2001, 2002, and 2003. After the survey was finalized, the actual data on these metrics became available to NYSERDA, and
non-confidential elements of that data set were shared with the Summit Blue MCAC team. A comparison between actual data and survey data
indicates that customer counts more or less matched, while MWh sales to the residential sector were understated and sales to the commercial
sector were overstated. Also, total sales for 2003 were understated by the survey. Possible reasons for the MWh sales not matching include the
fact that marketers were asked to recall the information and may not have looked it up, and also the fact that many of the marketers were still
compiling the 2003 information at the time of the survey and simply gave their best estimate based on incomplete information. Thus, all data on
sales and customers reported here are per the NYSERDA sales and customer metrics.
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Table 9-5. Performance of Green Power Marketers Participating in the New York Energy $mart 5"
Program
Through Year-End
2003

Contracted Sales (MWh)
Wind 18,095 96,395
Hydro 5,726 29,175
Biomass 62 2,333
Total 23,883 127,904

Cont{;[c‘t;(li])Sales Number of Customers

Residential 18,099 2,807 73,189 13,860
Commercial 4,347 29 26,599 140
Industrial 1,027 2 28,115 8
Total 23,474 2,838 127,904 14,008

Source: NYSERDA staff as reported by marketers participating in the Green Marketing Program.

Table 9-6. Sales by Length of Contract (MWh)

Through Year-End
2003
up to 1 year 14,374 104,151
1 to 3 years - 258
3 to 5 years 9,100 19,267
5+ years - 4,226

Source: NYSERDA staff as reported by marketers participating in the Green Marketing Program.
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Table 9-7.  Green Power Pricing in 2003
Price Premium for
Business Customers
(Cents per KWh)

Product 1 100 0 0 20t02.5 2.0

Product 2 60 40 0 1.0 2.0

Product 4 50 50 0 1.3 1.3

Product 5 40 30 30 1.5 1.2

Product 3 20 0 80 0.5t00.75 0.5t00.75

Product 6 0 25 75 1.0 1.0

Other Important Indicators

Retention rates for green power programs remain high, with over a 95% retention rate for all marketers
and retailer/ESCOs surveyed and who have had sufficient time to experience customer turnover. This
was the case for both business and residential customers. However, it is still too early to tell what the
long term will bring given the short history of green power marketing to date, as some firms were only
active to any major extent in 2003.

Wind farm operators surveyed on the topic of wind farm reliability provided little information, due to
non-response and lack of sufficient historical data. One operator did state that the facility they operate

has less than a 5% outage rate, including both planned and unplanned outages.

Wholesale Renewables Causality/Attribution

No actual impact adjustments are recommended at this time given the fact that this initial attribution
assessment was at a high level, and the fact that the preliminary analysis shows that little or no adjustment

is necessary. Related findings include:

. All 10 green power marketers and ESCOs surveyed stated that the green power market
development that has occurred and is planned would either not happened or would have taken

much longer had NYSERDA’s efforts not been made.

. The wind developers and operators surveyed had somewhat mixed views on whether, and to what
extent, wind farm development would have occurred without NYSERDA’s involvement, with
four of five respondents stating that wholesale wind would be less developed than it has been, and
three of five respondents stating the view that they likely would not be in New York without

NYSERDA'’s programs.

Therefore, the wholesale wind energy program preliminary net-to-gross ratio is estimated to be roughly
1.0. Refer to Table 9-8 for total gross and net clean energy generation.
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Table 9-8. Installed Wind Generation (Cumulative Annual from Program Inception through Year-End

2003)
Net Savings

MWh/year 99,995 1.0 99,995 1.0 1.0 1.0 99,995
MW 41.5 1.0 41.5 1.0 1.0 1.0 41.5
Nominal
Capacity
MW on 6.32 1.0 6.32 1.0 1.0 1.0 6.32
peak

Wholesale Renewables MCAC Recommendations

A number of survey respondents provided suggestions for expanding and sustaining the green power
market. Some of these suggestions are outside of NYSERDA’s role, but are listed here for informational
purposes. Ideas include:

. More renewable supply and more support for wind projects;

. More public education and outreach;

. Try to create utility programs in all service areas; and

. Improve business processes (streamline sign up processes, etc.).

NYSERDA could review the current data submittals from program participants with the MCAC team to
determine if there are any gaps in necessary information. Also, NYSERDA could assess, at the close of
this first-year evaluation effort, what data are most suited to surveys and what data are best collected by
NYSERDA from the program participants.

9.3 END-USE RENEWABLE ENERGY

The End-Use Renewables program targets the deployment of small-scale renewable energy systems,
primarily photovoltaics (PV) and wind. A variety of initiatives make up the program, including
incentives for installations, education, training, and market support. These actions are designed to
increase the adoption of end-use systems and displace electricity generated from fossil fuels.

9.3.1 End-Use Renewable Program Logic and Theory

End-Use Renewables Program Barriers

The End Use Renewables program is designed to promote adoption of customer-sited renewable energy
equipment, provide incentives for small wind and PV installations, and support a number of training,
education, outreach, and support activities in niche markets. In combination, these activities are working
to help build a business infrastructure for end-use renewable generation and to increase the experience of
early adopters. The logic diagram, depicting the relationships between the activities and their associated
outputs and outcomes, is presented in Figure 9-7. The diagram is designed to take into account many of
the following demand-side and supply-side barriers.
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Demand-Side Barriers

Higher first-cost for equipment relative to standard power options.
Higher installation costs.

Intermittency of small wind and PV power sources might limit viable applications and thus
impact demand for these technologies.

Lack of awareness of technologies, financial assistance, and benefits.

Uncertainty relating to equipment performance (savings claims, reliability, need for battery back-
up if the grid experiences difficulties).

Businesses need to be shown innovative ways to incorporate renewable technologies to meet
energy and non-energy objectives.

Insurance costs and related difficulties.
Lack of access to real-time pricing or time-of-use pricing (would benefit PV).
Lack of net metering for non-residential PV and lack of net metering for wind systems.

Potential standby rates and utility back-up charges can have substantial impacts on project
economics.

Supply-Side Barriers

Architectural and engineering (A&E) firms are not familiar with the technologies.

Lack of inspectors can delay projects several months (as can lack of understanding of the
technology by the inspectors).

Limited amount of support for installation, operation, and maintenance as market for end use
renewables still immature.

Reliability (e.g., long-term performance, inverter performance, etc.).

Cumbersome interconnection processes (e.g., long lead-times, costly utility safety and protection
requirements).

No established methods for valuing renewable energy in resource planning.

Limited market experience affects resale appraisal.
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End-Use Renewables Program Activities

As shown in the logic diagram, End-Use Renewables program activities include development and
implementation of training and support, providing tools, education, and outreach to consumers, funding
and related incentives for PV and wind installations, and quality review/technical support. Specific
initiatives have been grouped into five key activity areas and are summarized briefly below.

. Accredited Training. This activity is designed to develop accredited PV installer training
programs. Funding supports certification of instructors and master trainers and accreditation of
training institutions. This activity is performed in partnership with the New York State Solar
Energy Industry Association (NYSEIA), various universities, and Boards of Cooperative
Educational Services (BOCES) across the state.

. Tools, Education, and Outreach. Activities under this category include training, consumer
outreach and education, and research papers. Training targets installers, inspectors, builders,
realtors, bankers and contractors. The following sessions have been conducted: five-day sessions
on PV, one-day sessions on the National Electric Code, sessions on ENERGY STAR® and PV
Homes, and sessions on small wind systems. The Power Naturally®™ website was launched to
promote renewable energy among consumers. The Clean Power Estimator, available on the
website, provides economic analyses of PV systems.

. School Power Naturally®™. This PV demonstration and teaching initiative supports the
development of PV curriculum for grades K — 12 and is designed to foster long-term interest in
solar technology. In October 2002, 125 applications were received from schools requesting
support for the installation of a 2-KW PV system. Fifty schools were selected. The electricity
output from the 50 systems will be made available online and incorporated into the curriculum.
All New York schools will have access to the on-line data and curriculum. Installations began in
2003 and seven have been completed through December 31, 2003.

. Incentives Activities.

- Small PV Incentives. This initiative provides cost-sharing of systems that are 15 KW and
smaller for both residential and commercial customers. Incentives of $4/Watt to $5/Watt are
paid for installed PV systems that meet pre-determined quality requirements for installation,
operation, maintenance, and warranties. The incentives are paid to contractors and then
passed on to the customer.

- Small Wind Incentives. This open enrollment provides incentives ranging from 15 to 70% of
total project costs for small wind systems. Installers must first demonstrate their ability to
successfully install grid-connected systems.

- PV on Buildings. This activity supports building-integrated PV systems on commercial,
industrial, institutional, and certain multifamily buildings in New York. Specific objectives
are to (1) familiarize main stream architects, builders and developers with PV, (2)
demonstrate innovative, effective, and replicable PV systems on buildings, (3) demonstrate
reliable long-term performance of such systems, and (4) document the experience and costs
of PV system installation and operation. Incentives are approximately $5 per installed Watt,
or 70% of net installed cost of the PV system, whichever is less, capped at $500,000 per site.

. Technical Support Activities. These activities support the design review and inspections of PV
and wind systems. Technical assistance contractors are on retainer to NYSERDA to review PV
and wind system designs and inspect the actual project installations.
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Program indicators listed in Table 9-9 are used to measure market baselines, assess program progress, and

assess causality.

Table 9-9.

End-Use Renewables Program Outputs and Outcomes

Long-Term Indicators

Number of accredited
training programs

Number of certified
instructors

Number of students
attending accredited
programs

Number of eligible installers

Number of trained
contractors, builders,
realtors, and utility
inspectors

Number of applications for
small PV and small wind
installations

Amount of installed capacity
recruited for small and large
demo projects

Number of quality reviews
conducted

Number of schools and
classrooms PV curriculum;
number of students exposed
to or affected by program

Number of workshops and
number of attendees

Number of outreach tools
developed

Number of publishable
research studies

Increased number of
certified installers and
technicians

Increased number of
certified trainers

Number of systems
installed, by type, capacity

Amount and average percent
of cost-share on projects

Percent of systems operated
and maintained properly

Operation & Maintenace
costs for demonstration

projects, by type
Benefits demonstrated

Number of schools, beyond
the demo schools that are
using the School Power
Naturally™ curriculum

Number of schools, beyond
the demo schools that are
installing PV systems

Increased student awareness
of renewable energy
benefits

Contribution to a sustainable
market for production and
sale of renewable energy

Increased number of trained
and certified installers and
technicians

Decreased time for project
utility inspections

Lower costs for installations
Installed capacity

System reliability and
performance measured for
demonstration projects

Credible benefits data
available

Increased consumer
confidence

Increased student awareness
of renewable energy benefits

Contribution to a
sustainable market for
production and sale of
renewable energy

Established market for
renewable energy support
services (installation,
equip sales, maintenance)

Amount of renewables
installed

Market confidence in
technology performing to
specifications

Increased demand for PV
and wind generation
equipment

End-Use Renewables Researchable Issues

Based on recognition of key underlying program hypotheses, the following relationships are proposed for
potential testing. These relationships are grouped into short-term, intermediate-term, and long-term time
periods to represent when they are expected to become important or verifiable. In addition, it is important
to note that the continued availability of state renewable energy tax credits and other external influences
could have a significant impact on the development of a competitive infrastructure for PV, wind and other
renewables in New York and across the country and could alter the appropriate indicators and hypotheses
that are currently applicable to the end-use renewable power market. The following researchable issues
relate to activities and outcomes potentially attributable to the program.
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Short-term Issues (up to four years following initial program implementation)

The school curriculum developed through this program is effective in educating students on the
benefits of renewable energy.

Knowledge of renewable energy benefits results in increased demand for PV and wind
system installations as students influence their parents in the short term (and eventually
become home purchasers in the very long term).

Program-sponsored training and certification for installers and inspectors has increased the
number of competent system installers and reduced inspection times.

The program is focusing on increasing the number of trained installers under the
assumption that the lack of an adequate supply of competent installers is holding back
demand for the renewable technologies promoted through the program

Increasing the number of trained installers has lowered the installation costs for PV and wind
systems.

The program is striving to influence and improve the equipment installation process, as
New York State is too small a player in the overall renewable energy market to be able to
move the market enough to lower equipment costs. The program is focusing on
establishing an installation market infrastructure where competition among certified
installers will lower installation costs for these systems. This, combined with equipment
subsidies for selected projects, reduces the total costs of these systems.

Intermediate- and Long-Term Issues (greater than four years following initial program implementation

High-quality installations and training results in the development of installation standards, which
lead to positive perceptions of technology performance and more installed capacity of renewable
technologies.

Uncertainty and variability of installation procedures, lack of competent installers, and
delays in having installations inspected are all perceived barriers for end-use renewable
systems. Reducing these barriers (as they add to the overall installation costs) should
increase installations and, consequently, installed renewable capacity.

An increased supply of competent installers will lower the total cost of renewable energy
systems.

Economic theory indicates that increased competition among suppliers of installation
services will lead to lower installation costs as installers lower prices to gain market
share.

Promoting and cost sharing successful renewable energy demonstration projects and monitoring
and providing documented performance through the End-Use Renewables program is removing
consumer and financial institutions’ doubts about the reliability and quality of the equipment and
ultimately will increase demand for these technologies.

Diffusion of Innovation Theory suggests that as renewable technologies become more
mature and performance becomes more reliable, adoptions will increase. Publicizing
successful applications through the End-Use Renewables Program should help
accelerate this process.
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9.3.2 End-Use Renewables Measurement & Verification

End-Use Renewables Adjusted Gross Savings

The annual energy generation from installed end-use systems is approximates 1 GWh per year. The
summer on-peak coincident demand reduction is approximately 0.5 MW. Coincident demand reduction
is the total output of all systems when the grid is operating at peak capacity. For end-use wind systems,
on-peak capacity factors range from 10% to 50% of nominal output. For PV systems, the coincident peak
demand reduction is much greater, with estimates ranging from 65% to 90% of nominal capacity. PV
systems have a much higher coincident load factor because their output is greatest when the sun is the
strongest, which usually coincides with summer air conditioning loads. Table 9-10 summarizes the
program data for the projects operating as of December 31, 2003.

Table 9-10. Summary of PV Installations

On-Peak

KW
Residential Pilot
PV Program 83 162 2.0 0.16 227 0.80 130
Off-Grid PV 22 27 2.0 0.16 37 0.80 22
PON 716 49 215 0.3 0.16 336 0.80 172
PV on Buildings,
PLRP, NCP 6 280 2.0 0.16 392 0.80 224
Solar on Schools 7 14 0.2 0.16 20 0.80 11
Total 167 698 - - 1,012 - 559

* Fifty-three systems were installed through the Solar Connect Program and another 30 were installed through a second program.

In addition to the PV installations, five 10-KW wind systems have been installed on farms and schools.
These demonstration projects are currently in the field monitoring stage.

End-Use Renewables M&V Methods

Energy production is currently being estimated from the relationship:

KWh produced = KW rating * capacity factor * 8760
Where:

KWhpyroducea= Energy produced

KWiyating =Rated system output

Capacity Factor = Ratio of produced energy to energy assuming 100% output all year
8,760 = Hours per year

A capacity factor of 16% for PV and 24% for wind is used to estimate energy output. As part of the
program design, third-party inspections are performed on a random selection of PV projects. Out of the
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40 completed projects, 22 have been inspected. In addition, PV installers are required to provide one
year’s worth of monitored data for installed photovoltaic and wind systems.

End-Use Renewables M&V Findings

Capacity factors used (16% for end-use PV and 30% for end-use wind) are reasonable for New York
State projects, as are the summer on-peak’ coincidence factors (80% for PV and 18% for wind). The
summer on-peak coincidence KW values are determined by multiplying the installed capacity by the
coincidence factors.

9.3.3 End-Use Renewables Market Characterization, Assessment, and Causality Analysis

The purpose of the MCAC analysis of the End-Use Renewables program area was to:

. Profile the end-use renewables market and establish an initial benchmark of its development,
focusing on PV technologies.

. Assess progress in market development relative to program goals, as delineated by program
theory and logic.

. Provide an initial indication of program attribution.

The research focused on end-use, grid-connected, PV systems. A significant portion of New York
Energy $mart®" Program funding for end-use renewables is dedicated to grid-connected PV market
development.

In addition to secondary data sources such as U.S. Census data, the Database of State Incentives for
Renewable Energy (DSIRE), and previous surveys and studies prepared by and for NYSERDA, the
following primary data sources were used:

. Survey of 23 PV installers and distributors on their experiences and perceived trends in the New
York PV industry.
. Survey of 32 PV system owners (two business and 30 residential) to assess experiences with

system installation and operation and to understand purchase behavior.

. Survey of two institutions offering training to PV installers in New York regarding experiences
and trends seen in the industry, enrollment, and certification.

. Mail survey of more than 2,600 New York residents regarding awareness of and participation in
green power incentives programs.

. Interview with Institute for Sustainable Power (ISP) on New York and national trends related to
end-use renewable energy.

. Informal interviews and data requests of NYSERDA staff.

End-Use Renewables Market Characterization

Key market actors include consumers, installers, manufacturers, trainers, the utilities, ISP, the New York
State Department of Public Service, and NYSERDA. Consumers, ultimately, decide whether to install
end-use electricity generating equipment, and which, if any, installer to use. Information on PV systems
installed through the current PV incentives Program Opportunity Notice (PON) 716 is presented in Table

7 June 1 to September 30, Monday through Friday, excluding holidays, 1 to 5 PM.
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9-11 and Table 9-12. PON 716 represents 49 of the installed systems and about 215 KW (AC).
Additional installations include: 83 systems recently installed through the Residential PV Pilot Program,
six PV systems installed on commercial buildings, and seven systems installed through the Solar on
Schools Program. Taken together, the systems installed under PON 716 and other activities represent

more than 600 KW (AC).

Table 9-11. Installations by Utility Area from PON 716

%Tot
CHG&E 11 22% 58 27% 8 22% 3 25% | 6%
Con Edison 10 20% 40 19% 4 11% 6 50% | 12%
NYSEG 18 37% 82 38% 15 41% 3 25% | 6%
NMPC 9 18% 33 15% 9 24% 0 0% 0%
O&R 1 2% 3 1% 1 3% 0 0% 0%
Total 49 100% 215 100% 37 100% 12 100% | 24%

Source: NYSERDA Program Records.

Table 9-12. KW (AC) Capacity for Residential and Non-Residential Systems Installed from PON 716 by

Utility Area
%
CHG&E 36 27% 22 27%
Con Edison 9 7% 31 37%
NYSEG 51 39% 30 36%
NMPC 32 25% 0 0%
O&R 3 2% 0 0%
Total 131 100% 84 100%

Source: NYSERDA Program Records.

Installers and distributors are responsible for procuring the training that they need to install PV systems.
In 2003, there were 20 training programs (18 for PV and two for small wind) in the New York area
covered by NYSERDA programs. PV and wind installation firms report that they employ an average 3.3
people and have an average of 1.8 certified installers. In a 2003-2004 MCAC team survey of installers,

¥ CHG&E: Central Hudson Gas and Electric, Inc. Con Edison: Consolidated Edison Company of New York, Inc. NMPC: Niagara Mohawk
Power Corporation. NYSEG: New York State Electric and Gas Corporation. O&R: Orange & Rockland Utilities, Inc. RG&E: Rochester Gas &

Electric Corporation.
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Table 9-15. Number of PV Systems Installed by
Survey Respondents Market Share and Sales
Z The exact number of PV installations is

Total 137 79 7 difficult to determine. However, installers
N . 3 3 responding to the MCAC survey were asked

verage for the total number and total KW (DC) of
Minimum 0 0 0 systems they installed. Also, since the
Maximum 20 16 s program deals with grid-connected systems,

installers were asked to identify the
percentage of their systems that were grid-

connected. Installer’s reported that grid-connected systems accounted for 75% to 100% of the systems
they installed in 2003. The results of these questions are shown in Table 9-154 through Table 9-16.

Installers and owners surveyed indicated that the market’s impression of performance was not a
significant issue compared to the issues of cost and availability. Installers credit the program with
effectively increasing awareness by increasing the number of systems that are visible to the general
population. The importance of this visibility is only second in importance, following the incentives.

Owners and installers believe that referrals are critical to increasing installations. Installers credit
referrals with providing the most number of customers, with the exception of the NYSERDA website

Table 9-16. Percent of Systems Installed by Survey
Respondents that are Grid-Connected

which provided more. The impact that
installed systems have on increasing the
awareness of other consumers is clearly

2001 demonstrated by the fact that 81% of
consumer respondents indicated that friends
Average 99 78 96 or family have looked into purchasing a PV
Min 75 33 66 system after seeing theirs.
Max 100 100 100 Pricing and Cost

PV system owners were asked specifically

about the cost of their system, before
incentives, and the value of the incentives they received. They reported that their systems cost $7.28 per
Watt, on average, before incentives. Owners also reported receiving $4.01 per Watt in incentives, on
average.” Because of some additional incentives that consumers received, including tax incentives, the
actual incentive amounts and systems costs tracked by NYSERDA were also used to analyze pricing.
The actual system cost records from NYSERDA show roughly a $6.40-$10.20/Watt system cost before
incentives, or an average of about $8.26 per watt (DC) before incentives. System cost and incentive data
from NYSERDA records are presented in Table 9-17. There have been 49 systems installed under PON
716 with an average incentive of $22,494 each.

Participating installers reported the installed cost per Watt (DC) to be about $8.50 for residential systems.
This is before any rebates, taxes credits or other incentives. According to installers, the breakdown of the
cost for residential systems was 72% equipment and 28% labor. For commercial systems, the average
cost before rebates, tax credits, or other incentives was also about $8.50 per Watt (DC). According to the
installers surveyed, the cost for commercial systems is about 67% equipment and 33% labor. NYSERDA
tracking data shows very similar breakdowns with equipment accounting for about 77% of residential

? Findings from a 2003-2004 MCAC survey of PV system owners (n=32, Q22). Three outliers (one on the low end, and two on the high end,
were removed to calculate this average. These costs are based on respondent recall which may be the reason they do not align perfectly with the
system costs and incentives as tracked by the program.
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system costs, and 79% of commercial system costs. For residential and commercial systems labor costs
averaged 23% and 21%, respectively. These data are summarized in Table 9-18.

Table 9-17. System Costs and Incentives of Installed PV Systems From PON 716

Total
Count 37 12 49
Total KW (DC) 153 100 253
Average System Size (KW DC) 4.13 8.34 5.16
Total KW (AC) 131 84 214
Average System Size (KW AC) 3.53 6.96 4.37
Total Cost $1,264,274 $823,403 $2,087,677
Average Cost Per System $34,170 $68,617 $42,606
Average Cost Per Watt (DC) $8.27 $8.23 $8.26
Average Cost Per Watt (AC) $9.67 $9.86 $9.75
Total Incentives $632,785 $469,445 $1,102,230
Average Per System $17,102 $39,120 $22,494
Average Per Watt (DC) $4.14 $4.69 $4.36
Average Per Watt (AC) $4.84 $5.62 $5.15

Table 9-18. Installed Costs

Program Data

% of Total Cost Cost per Watt (DC)

Residential
Materials 72% $6.14 7% $6.30
Labor 28% $2.39 23% $1.90
Total 100% $8.53 100% $8.20

Non-Residential

Materials 67% $5.74 79% $6.29
Labor 33% $2.83 21% $1.72
Total 100% $8.57 100% $8.01

Note: These data include only those systems for which materials and labor costs were available. Therefore, total costs
shown here may not match costs cited elsewhere.
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Non-Energy Benefits

Analysis of non-energy benefit (NEB) values, which were based on customers’ survey responses, showed
quite a bit of variation. For those providing NEB estimates, the responses ranged from $2,500 to more
than $80,000 in total value. The highest single benefits were assigned to environmental benefits and
“satisfaction” from having an advanced system — which both showed some respondents proving
valuations over $30,000. Given the cost of these systems, even after incentives, several respondents
noted that they had to have other highly valued benefits they would be getting from these systems in order
to justify the investment. Quite a few respondents were elderly and noted they were unlikely to see the
payback; others noted they could only invest in this system because they had significant discretionary
income. The NEB analysis indicates that the end-use PV program has led to significant benefits that are
recognized by participants. Key results include:

. NEBs are important to respondents: More than 70% of the respondents rated overall NEBs with a
score of 4 or 5 on a scale in which 5 meant very valuable. The most important categories of
NEBs (ranking above 70% as a 4 or 5) included environmental benefits, and personal satisfaction
in having a PV system. Between 25% and 50% cited others perception of the home, ease of
selling the home, improved ability to stay in their home, and building appearance as important.

. Resident/owners value benefits highly: Owners recognized / reported almost $20,000 worth of
NEBs from the PV systems — about equal to their payments for these systems. Nearly one-third
of these (internally held) values were from environmental benefits. One quarter of the benefits
were from personal satisfaction from owning the innovative system, and another 13% come from
other NEBs.

. NEBs are more valuable than the energy generation or the capital outlay for average buildings:
The estimated total dollar value of the NEBs is $19,750 for the average PV participant (assuming
$0 values for those not responding with NEB values, a conservative estimate).'” The results
imply that total NEBs could be 15% more valuable than the amount they paid out of pocket for
their system or 3.6 times as valuable as the displaced generation.

End-Use Renewables Causality/Attribution

The surveys showed that 94% of all participants credit the New York Energy $mart™ Program as
having had a big influence on their decision to purchase a PV system. Only one respondent said they
would have purchased their system without the incentive. Furthermore, between 80-100% of the PV
system owners responding to the MCAC survey indicate their friends or family are now considering
installing PV systems. Two indicated that friends and family had already installed a system. Therefore,
clean generation attributable to the End-Use Renewables Program is equal to the full production value for
systems installed under the Program, and a net-to-gross ratio of 1.0 is recommended at this time.

End-Use Renewables MCAC Recommendations

Given that cost of systems continues to be the major barrier preventing widespread adoption of PV and
small wind, an incentive program appears to be required for the foreseeable future to maintain or increase
the current installer base. However, program length appears to be a barrier inhibiting installers from
establishing firms that would eventually be sustainable without incentives.

' If we assume that the persons that answered the NEB valuation question were similar to those that were not reached for that question, then the
average value per household for participant NEBs would be $31,500 (20 of 32 respondents were reached for the valuation question).
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Additionally, a number of installers have mentioned a need for a general PV marketing campaign aimed
at increasing consumer awareness of PV systems. Since advertising dollars spent would likely have a
more dramatic impact on the currently low levels of public awareness of PV systems (as is presently cited
by installers), this may be a particularly cost effective method of increasing the PV market size at this
time.

Because of the large geographic range over which installers operate, having installers maintain accurate
and consistent recordings of system performance is difficult without remote monitoring devices. A
password protected website could allow for closer system monitoring and tracking. On the customer side,
the website could potentially display system information and historical performance data of their
individual PV systems. Customers could then update the records manually, or automatically depending
on their own monitoring device, compare their individual performance to aggregate regional or state-wide
performance, and be alerted to system-wide abnormalities in specific components warning them of
possible problems with their own system.

Perhaps more important, given the reported high reliability of systems installed to date, is monitoring the
condition of the system and various things such as tree shading that can limit the performance of the
system over time.

9.4 DISTRIBUTED GENERATION-COMBINED HEAT & POWER

The DG-CHP Program focuses on combined heat and power applications at end-user facilities. The first
PON for DG-CHP was initiated in 2000 (PON 554). Three additional PONs were released. The PONs
were 536, 669, and 750. PON 800 was released January 5, 2004 and is not addressed by this report.

The program has four components: DG-CHP demonstration, feasibility studies for DG-CHP
demonstration, DG-CHP power system product development, and DG-CHP power-system product
development feasibility studies. This report includes discussion of all four types of projects, but the focus
is largely on the demonstration projects.

As of October 2003, there have been 386 submissions received in response to the four PONs. Of these
submissions 44 product development projects, 15 feasibility studies and 98 demonstration projects were
accepted. Of the demonstration projects, 15 are currently installed and operating, 68 are in the process of
being installed, and 23 have withdrawn or dropped out of the program. The total capacity value of the 83
demonstration projects targeted for installation as of October 2003 is 92.5 MW, for which NYSERDA has
contracted to pay $41.2 million in funding.

9.4.1 DG-CHP Measurement & Verification

The objective of the review was to verify that the assumptions used in reporting program impacts are
reasonable and conform to accepted practices. The data tracking record was also reviewed for
completeness.

The 2003 activities involved (1) a review of the current savings procedures and data tracking, (2) an
interview with DG-CHP program managers, and (3) review of data summaries for two projects (6825 and
6845). As of year-end 2003, 16 of the 80 CHP projects approved for funding were in operation,
providing 7.5 MW in summer on-peak reduction. These projects are listed in Table 9-19. The
distribution of the demand reduction is shown in Table 9-20 for each utility service area
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Table 9-19. CHP Projects Operating as of December 31, 2003

CHP Technology
6545 300 12/19/2001 554 health care reciprocating engine
6551 290 4/1/2002 554 health care absorption cooling
6825 1,135 6/21/2002 536 airport reciprocating engine
6827 325 1/15/2003 536 industrial (light) reciprocating engine
6828 220 10/3/03 536 agricultural reciprocating engine
6833 1,200 1/31/2003 536 health care reciprocating engine
6839 400 4/15/2003 536 health care reciprocating engine
6841 50 7/7/2003 536 commercial turbine < 1 MW
6845 300 12/22/2002 536 educational turbine < 1 MW
6846 550 11/15/03 536 industrial (light) reciprocating engine
6848 526 4/1/2002 536 commercial reciprocating engine
6852 45 4/1/2002 536 agricultural reciprocating engine
6937 1,600 7/31/2003 536 wastewater fuel cell
7307 75 9/29/2003 669 health care reciprocating engine
7321 150 5/20/2003 669 health care reciprocating engine
7325 300 9/29/2003 669 multifamily reciprocating engine

Total 7,466 - - - -

Each of the PONs contained M&V requirements with later PONs having more specific and rigorous
requirements. The first two PONs (554, 536) required a small repayment to NYSERDA in a type of
shared-savings arrangement that required M&V to demonstrate benefits. The latter three PONS (669,
750, 800) encourage remote monitoring of relevant performance parameters. All require establishing
baseline energy use and costs against which to evaluate performance. The program is currently soliciting
proposals for a data aggregator to store data and make them available for analysis for all Program
projects.

The type of post-installation data

Table 9-20. Operating DG-CHP Projects by Utility Service ..
P & ! y y currently collected (fuel use, electricity

Area
" produced, thermal production and

Utility Peak MW % . . .
consumption, operating and maintenance

CHG&E 0 0 costs, and building energy use) is

Con Edison ) 4 general.ly sufficient for Net Energy Use
Analysis, the preferred M&V approach

NYSEG 0.7 10 for accurate cost accounting.

NMPC 18 24 Measuremgnt and reporting of peak KW,
not KWh, is emphasized by Program

RG&E 1.7 23 procedures. The absence of electric

Total 75 100 energy production in the program data

tracking record is resulting in an
understatement of its benefits. One year
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of pre-installation data is required to establish baseline energy consumption and costs. The post-
installation data collection frequency is high during the commissioning phase (first 300 hours), medium
during the balance of the year, and low thereafter. Based on Nexant's initial review, the frequency and
duration of data collection is sufficient.

9.4.2 DG-CHP Market Characterization, Assessment and Causality

The DG-CHP program was not the subject of an extensive MCAC analysis during this first phase of the
evaluation effort. However, some secondary information is available to help shed light on the market
situation and potential for DG-CHP in New York. Approximately $46 million has been awarded through
the DG-CHP program resulting in 92 CHP demonstration projects and 15 feasibility studies. The
demonstration projects, when completed, will reduce peak demand by approximately 80 MW. A study
completed by Energy Nexus Group, Onsite Energy Corporation and Pace Energy Project in late 2002
provides some MCAC-related information on the market for DG-CHP."'

. New York has approximately 5,000 MW of CHP installed capacity at 210 sites and the technical
potential exits for an additional 8,500 MW of CHP at 26,000 sites over the next decade.

. The technical potential for new CHP is split evenly between upstate markets, which have greater
industrial sector potential, and downstate markets which have greater commercial sector
potential.

. Nearly 80% of the CHP technical potential is found in three utility service areas: (1) Consolidated

Edison (38%), Niagara Mohawk (28%), and Long Island Power Authority (12%).

. The industrial sector accounts for 78% of the existing CHP capacity in the State and 54% of the
capacity is concentrated in the metals, paper, and chemicals industries.

. Base Case modeling forecasts suggest that 764 MW of CHP could be installed by 2012, primarily
in the downstate region; Accelerated Case forecasts suggest that 2,200 MW of CHP could be
installed by 2012, nearly equally split between the upstate and downstate regions.

. Interconnection and permitting concerns are barriers to greater deployment of CHP.

The DG-CHP program is an R&D effort to promote technology development and deployment. As such,
the direct, measurable benefits are difficult to assess and may not yet be fully realized. Therefore, a net-
to-gross value has not been determined at this time and a value of 1.0 is used as a placeholder.

9.4.3 DG-CHP Process Evaluation

The process evaluation included interviews with program staff, a sample of program participants, and a
sample of program non-participants. The interviews were conducted during November and December
2003 and included: 44 contacts involved in 49% of the projects; 9 contacts who had withdrawn from the
program, covering 81% of the discontinued projects; and 34 contacts, covering 23% of the denied
proposals.

The purpose of this evaluation was to:
. Understand how the internal processes of the DG/ CHP have progressed.

. Assess the progress of technology transfer.

" Combined Heat and Power Market Potential for New York State, Prepared for NYSERDA by Nexus Energy Group, Onsite Energy
Corporation, and Pace Energy Project. October 2002.
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. Assess barriers to technology transfer.

. Determine the level of satisfaction with the program from end-users and consultants involved in
the program.

Process Evaluation Research Approach

In order to ensure that the process evaluation was unbiased, interviews were conducted randomly selected
participating and non-participating end-users and consultants. Program staff were also interviewed. Non-
participants were defined as those that had submitted a response to a PON and not been selected, as well
as those that had been selected but had withdrawn from the program without installing their project. In
developing the sampling approach, it was assumed that each project included an end-user and a technical
consultant. This resulted in a sampling plan for participating and non-participating firms as detailed in
Table 9-21.

Table 9-21. DG-CHP Process Evaluation Sample

Proposed Sample
Program Staff Phone 7 5
Participating End-Users Phone 77 30
Participating Technical Consultants Phone ~70 30
Non-participating End-Users Phone 223 20
Non-participating Technical Consultants Phone ~200 20

Generally, either an end-user or a technical consultant for each project submission was contacted, but not
both. Many end-users had submitted bids on their own, many technical consultants were involved in
multiple projects (which in some cases was evident only after the interview with an end-user), and some
consultants proposing feasibility studies had not identified a site. Given that the interview population was
defined in terms of unique proposers, rather than in terms of proposals, the available population,
especially of technical consultants, was considerably smaller than had been expected.

Table 9-22 describes the population and the sample sizes that were achieved. A structured interview
guide was used when discussing the project with the end-user or technical consultant. Each contact was
asked a similar set of questions to ensure a comprehensive evaluation of the program. Interviews with
staff were conducted in October and November 2003; interviews with end-users and technical consultants
were conducted in November and December 2003. All interviews were completed by December 18,
2003.
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9.5

Recommendation. NYSERDA’s work with the Public Service Commission (PSC) to ensure that
interconnection requirements are standardized should continue. NYSERDA should also continue
to work with utility representatives who need to be trained on how to facilitate interconnection.
A guidebook to interconnection, such as developed by the Texas Public Utility Commission,
might be a useful tool in facilitating utility understanding and commitment to resolving
interconnection issues.

Conclusion. In the forthcoming PON 800, NYSERDA will offer an option for replication of
projects with a lower level of funding. At the same time, end-users and technical consultants
have expressed eagerness for an on-going incentive program with stable funding that would
enable them to respond to the growing market awareness and thus increased opportunities,
especially for reciprocating engine technologies.

Recommendation. The replication option offered in PON 800 should be evaluated to assess the
feasibility of developing an incentive program. During 2004, a timetable for offering an incentive
program could be developed and promulgated to the DG-CHP community, especially for
reciprocating engine technologies.

Conclusion. Non-participants and participants both expressed concern about consistency between
the PON-stated criteria and the selection process. Two specific issues can easily be addressed:
the first concerns the term innovative, which proposers and NYSERDA staff reported interpreting
differently. The second concerns the confusion among denied applicants as to why their projects
were not selected.

Recommendation. NYSERDA should consider linking the term innovative with the term unique.
This recommendation was instituted in PON 800 which was released in late 2003. Additionally,
in the letter that is sent informing applicants of the status of their proposal, NYSERDA could
offer to debrief denied applicants about the selection process and the reasons their project was not
selected for funding.

Conclusion. The DG-CHP program is working very well and the staff at NYSERDA is well
respected for their technical competence and their helpfulness to end-users and consultants who
are working to design and install DG-CHP projects. It is clear that the skill and flexibility of the
staff in implementing the program is one of its greatest strengths.

Recommendation. The DG-CHP staff should be commended for their efforts to facilitate the
development of a cost-effective new generation resource for New York State.

ENVIRONMENTAL MONITORING, EVALUATION, AND PROTECTION

The EMEP Program supports research that addresses environmental issues related to the generation of
electricity. The program is designed to provide objective and policy-relevant research to:

Improve the scientific understanding of electricity-related pollutants in the environment;
Assess the environmental impact of electricity generation relative to other sources of pollution;

Help develop approaches to mitigate impact of electricity generation and improve environmental
quality; and,

Provide information to policy makers who develop environmental regulation and law.
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The program’s eight-year budget is $21.5 million. As of December 31, 2003, $17 million had been
allocated to 34 research projects, attracting over $20 million in co-funding from research institutions and
the federal government. The multi-year nature of the projects and other information is presented as a case
study in Appendix B.

9.6 OTHER R&D

The R&D projects grouped for this section include a number of initiatives, which are designed to lead to
partnering with business and industry to share the risk of developing and commercializing new products
and technologies. Small firms having limited internal R&D capacity and limited access to capital are the
primary targets. A preliminary logic model, shown in Figure 9-10, was developed to identify the
activities and outcomes for these R&D projects.' In total, there are five groups of activities, each with its
own set of outputs and outcomes. For example, the outcomes of a product development project may
include the development of a prototype, demonstration of the product at a commercial site, and
commercial scale production.

The activities, outputs, and outcomes identified through the preliminary logic model development effort
are shown in Table 9-23. The logic model was designed to accommodate the market-based orientation of
the projects in the Other R&D category. For example, many projects selected for funding originate from
New York business owners who have a product or idea that needs further development funding. In this
case, demonstration projects and product information would increase awareness and adoption of the
products. This model does not address the processes underlying the activities. For example, it does not
capture the processes related to the selection and management of R&D projects.

'2 This preliminary model is also the basis of the R&D portfolio-level logic model, including the renewables programs, Distributed Generation-
Combined Heat and Power Program, and the Environmental Monitoring, Evaluation, and Protection Program.
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Truck-Stop Electrification

Commerecial truck drivers generally idle their engines for 8-10 hours per day when they stop to take a
break in order to keep the engine warm and to operate cab heaters, air conditioners, and appliances. In the
United States, the Environmental Protection Agency (U.S. EPA) estimates that idling trucks consume
over 950 million gallons of diesel fuel each year and emit over 10 million tons of carbon dioxide and
200,000 tons of nitrogen oxides. A project to decrease this fuel consumption and the associated
emissions, and to help create an off-peak electrical market was originally brought to NYSERDA by the
Niagara Mohawk Power Corporation in 2000. A study was performed in 2000/2001 to see if creating
options for the trucker in the form of electrical energy to replace diesel use during idle periods was cost-
effective and feasible. After the feasibility study indicated a positive potential, a second phase of the
project was funded and the two sponsors were joined by the New York State Thruway Authority in a
demonstration of this technology at two sites. The method of providing electricity to the trucks changed
in this process due to an awareness of a new technology that recently became available. NYSERDA’s
purchase of this technology was the first installation on a major superhighway for the company’s product
in America. After installation of the electrification equipment at 45 parking spots in two travel plazas
(100% of the available spots at these two sites), data were collected on the utilization of the new
technology.

Throughout the project, NYSERDA disseminated its knowledge and lessons learned through papers
presented at 14 conferences throughout the nation, hosting workshops on regional trucking needs, and
sending results to interested states. Spurred on by its inclusion in the National Energy Plan, Truck Stop
Electrification had achieved a nation-wide focus, which greatly expanded the outreach and technology
transfer activities associated with this project. The Project Team has been sought out by, and has
interacted with, a large variety of state, regional, and national organizations interested in siting similar
installations and replicating the results. These organizations include the U.S. Environmental Protection
Agency, the U.S. Department of Energy, the Federal Highway Administration, the NYS Department of
Environmental Conservation, the New York State Department of Transportation, the 1-95 Corridor
Coalition, the Northeast States for Coordinated Air Use Management, the National Association of Truck
Stop Operators, the states of lowa, California, Oregon, Washington, and the province of British
Columbia. This project manager worked closely with all partners throughout the project. There were
detailed monthly progress reports used to track progress. NYSERDA staff facilitated meetings to work
through the issues that arose and had frequent phone conversations to assure that the project stayed on
schedule and within budget. The outcomes from this project, which took four years to produce, are net
energy reductions (substituting efficient off-peak electricity for inefficiently operated diesel engines),
emission reductions, and some job creation (estimated about four per site). This project also highlighted a
federal law that makes it difficult for commercialization of this technology elsewhere in New York and
throughout the nation. The Reauthorization Bill currently in Congress has language that will change the
current law and allow this technology to be placed throughout the nation.

This project illustrates the core features of the logic model, that is, a project that evolves through discrete
steps over time eventually leading to longer-term objectives. When begun four years ago, the project was
in the proof-of-concept phase. The feasibility study provided the knowledge necessary to move to the
next stage of development in which the product was improved. In this stage, NYSERDA facilitated the
first commercial installation of a new technology on a major superhighway and demonstrated its
potential. This stage took about two years. As part of the project, data were collected for one year after
installation to provide hands on experience and technical data useful for dissemination of information.
After the completion of all data collection on the second pilot site (expected to be done in April 2004),
NYSERDA will consider this project to be completed. However, NYSERDA has other projects ongoing
that could ultimately lead to a more cost-effective technology being used at truck stops. In cooperation
with the NYS Department of Transportation, NYSERDA is installing a prototype shorepower facility in
2004 on the Adirondack Northway (I-87). Shorepower is a simpler version of Truck Stop Electrification,
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which shares the equipment expense between the vehicle and the facility. To advance the vehicle
development, NYSERDA is working with Caterpillar Electronics to demonstrate a New York State Fleet
Demonstration of their (shorepower-capable) MorElectric™ Truck. To advance the facility development,
NYSERDA is finalizing an Agreement with a NY-based entity to improve on the prototype shorepower
design and commercialize the installation of the systems in America. As a result of this project, the New
York State Thruway Authority is issuing a Request For Proposals in 2004 to install Truck Stop
Electrification technology in 25 travel plazas with a total of 560 parking spots.

Aggregating Distributed Generators

The capacity of standby generators in operation in New York total between 6-10% of the annual peak
demand. The goal of project was to determine whether standby generation units can be aggregated and
dispatched to provide capacity during peak-load periods. The technical risk was considered low, but the
business risk was considered very high.

The scope of work, tasks, budgets, and milestones were all negotiated at the beginning of the project.
Throughout this project, NYSERDA staff was heavily involved, working to facilitate meetings among
project partners.

The project had three distinct phases. In March of 2000, the project was at the proof-of-concept stage.
Information on this project was presented at the annual meeting of the Office of Electric Transmission &
Distribution in 2001 and 2002. In October 2001, the decision was reached to move forward with a pilot
project. As the development of this product progressed, the business model also had to evolve in order to
handle difficulties that arose in dealing with customers and the technology. The ultimate outcome of this
stage was the ability to aggregate and dispatch 4.5 MW within 30 minutes which allowed the company to
become the first virtual generation utility (a “system resource”) for NYISO. The last phase of the project
involved testing and improving the business model by aggregating over 30 MW of standby power. This
project was completed in the Spring of 2004. The company is planning to take to expand the concept to
other markets. New York Energy $mart™ funded a similar project with a second company. This
company has 10-20 MW of power available so far and is continuing to pursue the business model.

Over the last four years, this project has provided advanced knowledge, developed a business model, and
created the potential for increasing the electricity system reliability and job creation. Reducing demand
using already existing equipment is beneficial for areas such as New York City where 80% of its power
must be generated within the city.

As with other R&D projects, the completion of this project highlights needs in other areas. In this case,
the emissions from the standby diesel generators that are being aggregated are a concern and are
considered a weakness of the business model. New York Energy $mart®™ has ongoing projects to help
mitigate the emissions from the diesel generators.

Self-Powered, Oil-Fired Heating System

Oil-fired residential heating systems use electricity at multiple points within the system. A blower motor
is used at the combustion chamber, a blower is used to move warm air through ducts, or a pump is used to
move the warm fluid in a hydronic heating system. With a warm-air oil furnace, the annual electric bill
can range from $100 to $200. Creation of a more efficient oil-fired system would reduce both the
electrical and oil bill. Additionally, without electricity, the heating system cannot work. As winter
storms regularly cause difficulties in the electrical grid at a time when the heat is most needed, the ability
to continue to heat the home for a short period of time off the grid would be beneficial for New York
residents.

The goal of the project is to provide the maximum energy savings in oil-fired residential heating systems
and enable the heating systems to operate for a few days without electricity. This project, started in 1999,
began as a proof-of-concept study of a low-power oil burner. Phase I, initiated by a national laboratory,
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evaluated the current burner technology and created lab prototypes to prove the technical feasibility of
reducing the electrical power required for oil combustion. In Phase II, prototypes were developed and
placed in heating systems. To date, testing has been conducted both in the field and in laboratory settings.
The testing provided the necessary data to advance the technical progress and ultimately create a product
that was ready for Underwriters Laboratories (UL) testing. UL testing has been successfully completed
and the product is awaiting UL paperwork for certification. The burner is scheduled to go into initial
production with a manufacturing partner in the Summer of 2004, expanding the product line for this New
York-based company. The manufacturing company will be producing promotional materials, and it is
expected that the product will be eligible for energy efficiency incentives through NYSERDA’s
deployment programs.

The battery back-up part of the system continues in the proof-of-concept and study stage due to obstacles
in battery technology and controls. NYSERDA will continue to work through the difficulties towards the
ultimate goal of an oil-fired heating system that can be self-powered for short periods of time. The
system’s overall energy load could be reduced by reducing the energy used by the control system. The
so-called “phantom” load created by a small load that draws electricity every hour of the year can add up
to be around 10% of the overall electrical load of the heating system.

The low-power oil burner project has moved through many of the R&D stages starting from proof-of-
concept, to field demonstrations, to market introduction. The project has advanced the knowledge of oil-
fired burners for New York manufacturing companies. The new product is expected to reduce emission
of nitrous oxides and particulates by approximately 20% and the company plans to continue to improve
the product and decrease the emission further. Oil fuel use is expected to be reduced by 5%-10% and
electricity use reduced by 30%.

9.7 NEXT STEPS IN EVALUATION

In 2004, the portfolio-level R&D logic model will be finalized. Indicators of program activity, outputs,
and intermediate and long-term outcomes will determined and for the portfolio and each R&D program.
These indicators will build on the preliminary list of indicators in Table 9-23 and will be tailored to fit
different R&D activity areas. Guided by the logic model, GDS and HMG will work closely with program
staff to determine (1) which data are most important to collect, (2) the frequency with which these data
should be collected, (3) the possible sources of these data, and (4) the estimated costs to collect these data.
Based on these criteria, resource-efficient data collection strategies can be developed for each program.

In addition, a model to assess the economic impact of the R&D programs will be developed. Evaluation
activities for the R&D Program area is summarized in Table 9-27.
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Table 9-27. 2004-2005 R&D Evaluation Activities

Volume 2

Case Study

Wholesale (Conducted in File Review (Conducted in 2003) No No
Renewables 2003)
End-Use (Conducted in File Review (Conducted in 2003) Yes No
Renewables 2003)
CHP Yes File Review Yes (Conducted in No
Demonstration 2003)
Projects
Environmental Yes, as part of No No No (Conducted in
Monitoring, Portfolio-Level 2003)
Evaluaton, and Model
Protection
Other R&D Yes, as part of No No No (Conducted in

Portfolio-Level 2003)

Model

9-48




