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Program/Initiative Background

This evaluation condenses into a singular, comprehensive effort the evaluation of NYSERDA’s
two umbrella? existing homes retrofit programs: Home Performance with ENERGY STAR®
(HPWES),2 and EmPower New York (EmPower)® along with National Fuel Gas Distribution
Corporation’s (NFGDC) Low Income Usage Program* (LIURP), which is administered through
EmPower.

The basic goals for NYSERDA’s existing homes programs and LIURP are to reduce energy
consumption within one to four family residential buildings across the state and to capture
heating fuel and electricity-related savings. Programs’ incentives are based on household
income level.

The programs require the use of Building Performance Institute (BPI)-Gold Star (accredited)
contractors to perform a comprehensive home energy assessment and install energy-efficient
improvements and technologies. The comprehensive home assessment identifies all of the
opportunities for energy efficiency improvements within the home, however, the final scope of
work undertaken may only reflect a subset of the recommendations. In rental units, certain
improvements require permission of the building owner or manager. In low-income housing,
improvements that provide the most cost-effective savings are prioritized.

Effective March 1, 2016, the primary funding source for NYSERDA'’s residential programs
changed from the Energy Efficiency Portfolio Standard™> ® (EEPS) to the Clean Energy Fund’ (CEF).
While EEPS program offerings tended to focus on resource acquisition® activities, the new
initiatives implemented under the CEF are intended to spur market transformation® with more
targeted interventions. However, NYSERDA will continue to offer incentive-based programs for

1 See Appendix A for breakout of programs and fundings that fall under the umbrella programs.

2 For visual representation of Home Performance with ENERGY STAR strategy see logic model in Appendix
B.

3 For visual representation of EmPower strategy see logic model in Appendix C.

4 NFGDC is a natural gas utility located in western New York, and as such, the Company’s primary goal is to
capture heating fuel savings. NFGDC works closely with NYSERDA to offer its customers electricity-related
savings, alongside the Company’s residential natural gas programs.

51n May 2007 the New York Public Service Commission (PSC) issued an order instituting a proceeding to
develop an Energy Efficiency Portfolio Standard (EEPS). In October 2011, the PSC issued a further order
reauthorizing EEPS programs through December 31, 2015. On December 2015, the PSC issued an order
extending the Energy Efficiency Portfolio Standard (EEPS2) through Feb 29, 2016.

6 For the most updated EEPS2 information see:
https://www.nyserda.ny.gov/About/Publications/Program-Planning-Status-and-Evaluation-Reports/EEPS-
and-other-Status-Reports

7 For the most up to date CEF information see:
https://www.nyserda.ny.gov/About/Publications/Program-Planning-Status-and-Evaluation-
Reports/Clean-Energy-Fund-Reports also https://www.nyserda.ny.gov/About/Clean-Energy-Fund

8 Resource acquisition program models work to acquire energy efficiency as a predictable and reliable
resource for meeting existing and future energy demands.

 Market transformation is the strategic process of intervening in a market to create lasting change in
market behavior by removing identified barriers and/or exploiting opportunities to accelerate the
adoption of all cost-effective energy efficiency as a matter of standard practice.
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the low-to-moderate income sector and make changes over time during the transition period
for the market rate sector initiative.

Under CEF the market rate initiative will continue as HPWES and low income will continue as
EmPower, however the moderate-income initiative will be a component of EmPower whereas
previously it was a component of HPWES. Over time, the three initiatives are aligning in their
technical and programmatic requirements and are merging to a single administrative process
and platform, while incentives will still be based on income eligibility. The analysis of CEF-
funded initiatives shall be considered an interim progress report for staff and findings will be
presented in an internal memo to NYSERDA.

Effective January 1, 2016, the primary funding source for NFGDC’s LIURP changed from EEPS to
NFGDC'’s Energy Efficiency Transition Implementation Plan (“ETIP”).2® NFGDC has retained
NYSERDA and its contractors to operate LIURP on a day-to-day basis, and to fully fund installed
natural gas measures in the Company’s service territory using ETIP funding.

To ensure clarity and avoid misunderstanding for Consultant bidders, NYSERDA’s CEF initiatives
will be referred to in this document as Single Family Market Rate, Single Family Moderate-
Income, and Single Family Low Income (see Table 1) with all three being referred to collectively
as Single Family.

Table 1: One-to-Four Family Existing Homes Programs by Household Income
Level

Market Rate Moderate Income? Low Income?

HPWES Assisted Home Performance EmPower
with Energy Star (AHPWES) [a
component of HPWES]

NFGDC’s LIURP (administered by
NYSERDA using the EmPower
program design)

Single Family® Market Single Family® Moderate Income | Single Family® Low Income
Rate (CEF-funded HPwES) | (CEF-funded AHPWES) [a (CEF-funded EmPower)
component of EmPower]

! Moderate Income: Households with up to 80% of the State or Area Median Income, whichever is higher.
2 Low Income: Households with up to 60% of the State Median Income.
3To ensure clarity in this document, Single Family indicates a CEF-funded initiative.

For additional program information, such as timeframe and incentives, see Appendix A.

Roles of Project Team

NMR Group, Inc. (“Consultant”) was selected as part of the RFQ 3183 mini-bid process and shall
execute this impact evaluation plan in consultation with NYSERDA and NFGDC. The primary
responsibility of the Consultant will be to carry out the analysis; additional responsibilities are
summarized in the Task, Budget, and Schedule section below.

10 For the most up to date NFGDC ETIP information see:
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=07-g-
0141&submit=Search
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The role of NYSERDA evaluation staff will be to provide program data and utility billing data,
facilitate any necessary conversations between Consultant and program staff and/or NFGDC

staff, participate in model selection for the billing analysis, and manage the project budget and

timeline.

Anticipated Direct Impacts and Budget

Direct impacts are defined as those impacts expected from pilots/projects directly funded by

NYSERDA, either immediate or lagged.

Targeted savings and budgets are shown in Table 2, Table 3, and Table 4.

Table 2: EEPS2 Targeted Energy Savings & Budgets?

Program AEadits (Sl\jl“’;\;‘:)s Target | Gas ial:\;l‘g?rz;rget Electric Budget Gas Budget
HPWwWES 13,167 667,615 $7,555,295 $33,282,033
AHPWES 1,705 315,562 $1,673,210 $30,234,604
EmPower 47,405 1,004,545 $48,119,637 $97,341,146
LIURP™ N/A 42,580 N/A $4,919,791

Table 3: CEF Single Family initiatives 2016 Targeted Savings & Budgets

Program

Electric Savings

Fuel Savings Target

Budget (Fuel Neutral)

(EmPower)

Target (MWh) (MMBtu)
Single Family Market' (HPWES) 1,290 67,100 $7,884,100
Single Family Moderate Income?
7,905,680
(AHPWES) 1,190 57,400 S
Single Family L | 2
inge ramily tow fncome 3,760 111,000 $23,296,877

1Single Family Market Rate: CEF Resource Acquisition Transition Chapter, Section 5.2 https://www.nyserda.ny.gov/-

/media/Files/About/Clean-Energy-Fund/CEF-Resource-Acquisition-Transition-Chapter.pdf

2Single Family LMI Residential: Low- to Moderate-Income Chapter, Section 15.3.1
https://www.nyserda.ny.gov/-/media/Files/About/Clean-Energy-Fund/CEF-Low-to-Moderate-Income.pdf

Table 4:: NFGDC Residential ETIP Programs 2016 Targeted Savings & Budgets

Program

Electric Savings
Target (MWh)

Gas Savings Target
(MMBtu)

Budget (Fuel Neutral)

LIURP!

N/A

57,365

$5,490,000

INFGDC’s Conservation Incentive Program, Updated 2017 Energy Efficiency Transition Implementation Plan for the 2017-2020
Program Years, was filed with the New York State Public Service Commission on December 20, 2017. This document contains
detailed information and descriptions of NFGDC’s LIURP. It should be noted that the savings target is in gross Dth, and both the
savings target and budget numbers are annual numbers.
http://documents.dps.ny.gov/search/Home/ViewDoc/Find?id=%7B13DFC637-1C3B-45E9-A96C-8B112D4EFBF3%7D&ext=pdf

111t should be noted that NFGDC’s gas savings target, outlined in Table 2, is measured and reported in
gross Dth. Both the savings target and budget numbers in Table 2 are annual numbers. (A dekatherm
(DTH) is a unit of energy equal to one million British thermal units (MMBtu)).
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Outputs/Outcomes/Indicators

Table 5 below lists the outputs identified for the current study.

Table 5:Outputs, Outcomes, and Indicators

Data

Outputs/Outcomes Indicators Data Source(s) Collector/Provider

CRIS Database and
Program reported energy

. kWh, MMBtu, Dth NFGDC Program Program Staff
savings . .
Tracking Information
Eval Evaluati ff
valuated gross energy kWh, MMBtu, Dth Utility bills valuation Staff and
savings Consultant
Deri f RI
Realization rates kWh, MMBtu erived from CRIS Consultant

data & utility bills

One dekatherm (DTH) is equal to one million British thermal units (MMBtu)

The program-reported savings shown in Table 6 reflect estimated projects’ savings determined
by the modeled energy savings submitted by participating contractors. The majority of projects
and savings were supported by EEPS2 funding, while a small portion of the totals were
supported by RGGI, CEF, and ETIP funds. This study will serve as a close out/wrap up impact
evaluation for residential single-family EEPS2 activities, and as an early indicator of program
achievement for CEF-funded and ETIP-funded projects.'>!3

Table 6: Program-reported kWh and MMBtu Savings Estimates (January 2012 -
December 31, 2016)

Umbrella Programs Project Count Electric (kWh) Fuel (MMBtu)*
Single Family (includes Market,

Moderate & Low Income) 8,242 4,530,332 172,911
HPWES (Includes AHPWES) 31,001 1,324,987 1,059,320
EmPower (includes NFG) 55,435 48,378,616 1,084,291
Totals 94,678 54,233,935 2,316,522
LEEPS2 funded electric and gas projects. CEF funding is fuel neutral.

12 The consultant recognizes that some projects, such as a portion of those completed on the Fort Drum
Army Reservation, may have occurred in low-rise multifamily buildings.

13 Some projects received funding through the Regional Greenhouse Gas Initiative (RGGI). A subset of
RGGI funded projects were located on Long Island, an area not typically covered by NYSERDA programs.
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EM&V Approach

The Consultant, will conduct a billing analysis!* for NYSERDA and NFGDC projects installed
between January 1, 2012 and December 31, 2016 with primary stratifications by program,
NDGDC’s LIURP, and fuel and post-stratifications by funding source, component/administered
programs, contractor, and other possible breakouts to be determined by NYSERDA and NFGDC;
drill downs of the post-stratification categories are anticipated, e.g., year of installation.

The approach described below (Table 7) applies to both NYSERDA and NFGDC, unless otherwise
noted.

Table 7: Evaluation Objectives and Main Research Questions

Objective Evaluation Question(s) Data Source(s) & Analytic
Method(s)
Evaluate energy impacts What are the first-year energy NYSERDA and NFGDC Program

savings based on the electric (kWh) | data, and utility billing data
and fuel(MMBtus) savings at the

customer site? Billing analysis — IPMVP Option
C
Develop realization rates What is the ratio of estimated Calculations using NYSERDA and
(RRs) evaluated savings to the Program- NFGDC Program data and
reported savings? modeled billing data
Assess contractor How do contractor-estimated NYSERDA and NFGDC program
performance savings compare to evaluated data and billing analysis results.
savings?

NOTE: Program-reported savings are defined as the total NYSERDA-claimed project kWh/year savings for electric
efficiency measures and MMBtu/year of savings for natural gas.

Evaluation Methodology

This evaluation will focus on estimating the per-household first year energy savings for projects
installed in 2012 through 2016. The Consultant will conduct a billing analysis* of all completed
projects® (i.e., a census of projects) whose utility usage data meets the requirements of the
analysis method (e.g., adequate number of actual meter reads during the pre- and post-
installation periods. The purpose is to provide robust and reliable estimates of energy savings.

Where population sizes are adequate, the Consultant will provide estimated savings by major
measure group and assess whether specific measure groups are more or less likely to achieve
estimated savings.

Three types of data are required for the billing analysis:

e Program data on measures installed in each home

14 Billing analysis is an effective tool for impact evaluation of retrofit programs when savings are
estimated from the existing condition in the home prior to the installation and the savings are of sufficient
magnitude to be found.
15 Option C of the International Performance Measurement and Verification Protocol: Volume 1, 2012.
16 1t will not be possible to conduct a billing analysis for the heating-related measures for homes with an
oil or propane primary heating system due to the complexity of obtaining and interpreting the billing and
delivery/storage records. However, it may be possible to reasonably estimate the order of magnitude and
benefits accruing from such conversions.
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e Utility consumption history (pre- and post-retrofit)
o Weather data
o Source to be decided in consultation with NYSERDA and NFGDC; the; the

Consultant suggests using the National Oceanic and Atmospheric

The Consultant will use the same methods used in previous NYSERDA studies to weather

Administration’s (NOAA) Global Summary of the Day (GSOD) database)

normalize consumption data.

Methodology for Primary Data Collection

Table 8 provides an overview of the study approach. The Consultant will perform the analysis
on a census of all participants, adjusted for attrition due to inadequate billing data, closed
accounts, or other reasons. The Consultant will stratify the results when population sizes and

analysis techniques allow.

Table 8: Overview of Study Approach

Target Estimated Estimated . Primary Primary
Research Expected . . Sampling . o]
Group/ Population Project Sampling | Stratification’S
Approach Start Date . L Method . ]
Population Size Attrition Unit tratification
Pre/Post Fuel type,
Billing All projects August Umbrella
Analysis installed 20ng ~116,000 30-60% Census Project Programs, &
(IPMVP- 2012-2016 NFGDC broken
Option C) out separately
! Stratifications depend on data availability and population sizes. .

Note that the evaluation will be unable to provide a billing analysis of oil, propane, or other
delivered fuels, even though homes who heat space or water with these fuels took part in the
programs and may have adopted measures that resulted in unregulated fuel savings. The
Consultant believes that the larger population of households using unregulated fuels in New
York will prohibit the cost-effective, timely, and accurate collection of oil data. Moreover,
NYSERDA recently completed an impact evaluation of unregulated fuels in the Home
Performance with ENERGY STAR Program that relied on primary data collection for oil, propane,
and kerosene.r The study concluded that per household estimated savings from unregulated in
2011 to 2013 exceeded those of two previous natural gas evaluations (2007 to 2008 and 2010 to
2011). Although the final decision will be made by NYSERDA and NFGDC, given the recency of
this study and the challenges and cost of collecting and analyzing data for unregulated fuels, the
Consultant proposes using an adjustment factor based on the 2011 to 2013 study of
unregulated fuels savings and the 2010 to 2011 study of natural gas savings to estimate oil,

propane, and kerosene savings for the impact evaluation of all residential home retrofit

7 Home Performance with Energy Star: Unregulated Fuels Impact Evaluation (2011-2013). Prepared for
NYSERDA by ERS and West Hill Energy and Computing, 2016. https://www.nyserda.ny.gov/-
/media/Files/Publications/PPSER/Program-Evaluation/2016ContractorReports/HPWES-unregulated-fuels-

impact-evaluation.pdf.
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programs. The Consultant will not provide estimates of savings for any other delivered fuels
(e.g., wood pellets).

Conducting the billing analysis requires the use of customer utility account numbers to collect
pre- and post-retrofit energy use billing data; and the Consultant will comply with the DPS
guidance®® for the proper collection and handling of customer energy consumption data for
program evaluation purposes.

In addition to fuel type, upper level stratification will be by the HPWES and EmPower umbrella
programs, and Single Family. NFGDC LIURP results will also be broken out separately:

Upper/Primary stratifications:

e Fuel type
e Program (HPwWES and EmPower; CEF/ETIP as a whole)
e NFGDC’s LIURP, both as funded under EEPS2 and ETIP

Lower/Post-stratifications will include the following:

o  Assisted HPWES from HPwWES under EEPS2

e Single Family initiatives (HPWES, Assisted HPWES, and EmPower under CEF)
e Regional Greenhouse Gas Initiative (RGGI)*®

e (Contractor overview

e Measure or measure groups

e Use of financing

Additional post-stratification may be considered as the evaluation progresses, including sub-
stratifications, such as year and measure group. If precision falls below 10% (at the 90%
confidence level) for any breakdown, the Consultant will discuss potential mitigation strategies
with NYSERDA and NFGDC (e.g., merging the results for smaller measure groups).

The Consultant will also consider program changes (e.g., eligibility criteria), changes in the tools
or assumptions used by HPwES, EmPower, or LIURP contractors to estimate savings, measure
changes (e.g., CFLs to LEDs), and regional variations when describing and interpreting results.
Global Information System (GIS) maps will denote where projects were completed throughout
the state. Maps will be created by fuel type, program, and funding stream and could also touch
on broad categories of measures or contractor characteristics, depending on the results.

Direct Impacts Calculation Methodology

A reduction in consumption of electricity and/or natural gas is expected from the Program’s
projects. Although a year’s worth of pre-installation and a year’s worth of post-installation
billing data is preferable,? at a minimum, nine months pre- and post- installation is needed if

18 Contracts of consultants qualified to conduct billing analysis under RFQ 3183 include a Confidentiality of
Utility Customer Data Addendum that required consultant signature; the addendum referenced the
Revised December 12, 2012, Customer Data Guidelines set forth by the Department of Public Service.

¥ Will include projects on Long Island.

20 The timeframe between application and installation is usually 3 to 4 months but may take longer.



the billing data also includes two complete heating seasons (for natural gas) or two complete
cooling seasons (for electric). This approach allows for the inclusion of additional homes in the
model without compromising the ability to estimate savings for seasonal measures.

Based on previous impact evaluations of NYSERDA’s HPwWES?! and EmPower?? programs that
employed billing analyses, it is expected that 30% to 60% of projects will not make it into the
final billing analysis. The Consultant will conduct an analysis of attrition, tracking reasons for
attrition by program. This analysis will also attempt to assess the impact on the number and
diversity of measure groups included in the billing analysis. The Consultant will examine
whether attrition creates bias in the analysis or limits the ability to answer critical research
guestions, such as savings by year. If the Consultant finds substantial bias in attrition, the
Consultants will work with NYSERDA and NFGDC to identify possible approaches to mitigate
results.

Billing Analysis Modeling Approach

Prior to modeling, the Consultant will conduct data cleaning of program data and billing data.
Possible billing data-related issues include:

e Sufficient period of billing records, pre- and post- measure installation billing records (at
least nine months pre- and post-participation data are needed)

e Breaks in billing history, such as lapses in service or changes in residence

e Extended vacancies or periods of limited occupancy, indicated by low usage for
numerous consecutive months

e Consecutive estimated meter readings

e Other anomalies in billing data, such as spikes and dips in billing history that might
suggest incorrect or adjusted meter readings

The Consultant will develop separate gas and electric models. The billing analysis models will be
determined jointly by NYSERDA, NFGDC, and the Consultant based on review of the programs,
tracking data, and billing data. NYSERDA and the Consultant will also assess the impact on
comparability to other current and previous billing analyses. After receiving the billing data and
merging it with NYSERDA’s program tracking data, the Consultant will weather normalize the
results by using heating degree days in the natural gas models and both heating and cooling
degree days in the electric models, reflecting the most common uses of those fuels. The models
will also control for groups of program measures to isolate measure-specific effects and identify
measure groups with the highest potential to achieve estimated savings. Natural gas measures
with large potential savings include envelope upgrades, water heating system repair, and
heating system replacement. Electric measures that are likely to show high savings include
major appliances, lighting (assuming numerous bulbs were installed), heat pumps, and envelope
upgrades. Results from this study will be compared to findings from prior program billing
analyses.

21 Home Performance Impact Evaluation Report (PY2010-2013) Final Report Vol. 2: Phase 1 Billing Analysis,
November 2016; also 2007-2008 Impact Evaluation Report, September 2012 (see Reference Section for
links)

22 EmPower & NFGDC Low Income Usage Reduction Program Impact Evaluation (2010-2011), May 2015;
also 2007-2008 EmPower NewYork®™ Program Impact Evaluation Report, April 2012.



The Consultant will identify potential outliers in the dataset that could cause erroneous
interpretation of results. For example, households that may have switched their primary space
or water heating fuel as a direct or indirect effect of program participation can cause the pre- or
post-period measurement values to skew upwards for the new fuel type, even if the overall
efficiency of the household has increased. The Consultant will work to identify potential fuel
switching by examining natural gas and electricity consumption patterns prior to and after
measure installation, cross checking with the types of measures installed in the home, and make
appropriate adjustments in the analysis.?3

Realization Rate Calculation

The Consultant will use the following equation to calculate realization rates (RRs):

Savings (evaluated
RR = gs ( )

Savings (reported)
RR = Realization rate
Savings (evaluated) = Savings as per measurement and verification (M&V) evaluation
Savings (reported) = Savings as reported by the Program

Realization rates will be calculated for each year included in the analysis. In analyzing realization
rates, the Consultant will investigate the results for possible issues that can be addressed
through programmatic changes. The Consultant will examine the annual realization results for
consistency and robustness in the face of programmatic changes. In addition, the Consultant
will review with NYSERDA and NFGDC the impact of any changes to estimated savings for
measures due to revisions in the engineering models or tools that may have occurred over the
course of the period under evaluation. After vetting the realization rates with NYSERDA and
NFGDC, the Consultants will develop an aggregated realization rate equal to the weighted
average (based on annual participation counts) of the annual realization rates. These
aggregated realization rates will be calculated at the post-stratified levels for public reporting.

Ethics and Operational Standards

NYSERDA and NFGDC's respective EM&YV functions are organizationally separate from program
implementation. Steps are taken to eliminate opportunities for bias in conducting EM&V
activities and contracts with independent third-party consultants who exhibit a high degree of
evaluation ethics.

As appropriate, in the table below, the consultant shall identify any real or perceived conflicts of
interest applicable to their conduct of this work and how any conflict of interest shall be
resolved.

23 Note that fuel switching may occur even if the participant did not install space or water heating
measures through the NYSERDA residential retrofit programs, as they could have installed them through a
utility program or outside of a program. The Consultant will still flag households with substantial
increases in fuel usage pre- and post-participation even if the measures do not appear in the NYSERDA
database.
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Table 9: Conflict of Interest
Real or Perceived Conflict of Interest Proposed Resolution

The Contractor has no known real or N/A

perceived conflicts of interest in conducting

this research.

Tasks, Budget, and Schedule
Task 1. Project Kick-Off and Evaluation Plan Finalization

The Consultant will complete a background review of the programs. The Consultant will work
with NYSERDA and NFGDC to schedule a Project Kick-off Meeting via webinar in August or
September 2018. The Consultant will prepare an agenda for the kick-off meeting; discussion
topics will likely include refining of research questions and scope; program data and availability;
value to Program staff; roles and responsibilities of NYSERDA, NFGDC, and Consultant staff
members; and project schedule and budget. After the kick-off, the Consultant will work with
NYSERDA and NFGDC to finalize the evaluation plan.

e Deliverables:
o Draft and Final evaluation plan with schedule
o Kick-off meeting draft and final agenda
o Draft and finalized slide deck to guide discussion at the kick-off meeting (draft to
be sent to evaluation staff for review no later than 3 days before meeting)
o Minutes/notes from kick-off meeting

Following successful completion of Task 1, the NYSERDA project manager will notify NFGDC and
the Consultant in writing that the evaluation plan has been finalized.

Task 2: Review, and Preparation of Program Data Set

After receipt of the program data, the Consultant will review the data to catalog which data
fields are tracked, and assess the data for possible anomalies (e.g., data entry errors, duplicated
records) and issues (e.g., missing, incomplete, or inconsistently tracked data). The Consultant
will work with NYSERDA and NFGDC to discuss any anomalies and issues and identify possible
ways to mitigate them. (NYSERDA prepares data and works directly with the utilities for the data
request.)

e Deliverables:
o Advise NYSERDA and NFGDC (where applicable) via email of any issues that may
impact the validity or analysis of data at the project or program level

Task 3: Clean Utility Data and Merge with NYSERDA Program Data

This task involves formatting utility-provided data and merging it with NYSERDA program data
for billing analysis. As described above, the Consultant will clean the data to ensure participants
1) have sufficient months of usable pre- and post-participation data, 2) do not have extended
vacancies, and 3) do not exhibit outlying usage or anomalies (e.g., usage is too high for
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residences or exhibits spikes that could suggest an incorrect meter read). The Consultant will
track data attrition, which will be reported in regular communications to NYSERDA and NFGDC,
as well as in sections of the overall report.

e Deliverables:

o Memo describing the final results of data cleaning, that will outline project
attrition and final sample sizes available for primary stratifications (program,
fuel, NFGDC)

o Discussion during regular calls and e-mailed status reports to NYSERDA and
NFGDC on the progress of data cleaning and mitigation strategies for any issues
that arise.

Task 4: Billing Data Analysis and Post-Stratification of Results

After review of the program designs, tracking data, and billing data the Consultant will confer
with NYSERDA and NFGDC on the model(s) and specifications to be used and conduct the billing
analysis accordingly. The analysis will stratify primarily by fuel, program (HPwWES, EmPower, and
CEF), and NFGDC's LIURP program, with post-stratification including Assisted HPWES from
HPWES under EEPS2, RGGI, various single-family initiatives under CEF, and contractor. Other
post-stratifications are also possible, depending on evaluation needs and adequate usable
records.

Deliverables:
o After consulting with NYSERDA and NFGDC, send an email or memo confirming
agreed upon billing analysis model(s) to be used
o Regular correspondence (e.g., bi-weekly meetings and bi-weekly and monthly
status reports) with NYSERDA regarding the progress of modeling, any issues
encountered, and suggestion to resolve these issues

Task 5: Internal Interim Memo (the position of this task does not indicate its
delivery schedule or order of completion).

NYSERDA and NFGDC have particular interests in real-time assessment of program performance
for ongoing CEF-funded and ETIP-funded initiatives. The Consultant will perform a pre/post
analysis of CEF-funded and ETIP-funded program participants through at least June 2017 (and
possibly later) who also have nine months of post-program billing data available for analysis.

e Deliverables:
o Draftinternal memos to NYSERDA and NFGDC on CEF and ETIP interim findings
for Program Staff and Evaluation staff review
o Incorporate NYSERDA and NFGDC edits and finalize the respective memos

Task 6: Preliminary Findings Presentation and Draft Report

The Consultant shall create a draft PowerPoint presentation summarizing the preliminary results
for NYSERDA and NFGDC evaluation staff’s review. The Consultant will revise the PowerPoint
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based on NYSERDA'’s feedback and deliver the summary presentation to NYSERDA and NFGDC
via a webinar. In parallel, the Consultant will also prepare a draft report of the findings, with a
separate section for NFGDC, Home Performance, and EmPower.

Following the presentation webinar with NYSERDA and NFGDC, the Consultant will revise the
draft report to incorporate feedback and changes resulting from the meeting discussion.

e Deliverables:

o Draft presentation slide deck (to be provided to NYSERDA and NFGDC
evaluation staff at least one week prior to the scheduled meeting)
Revised slide deck for presentation meeting with NYSERDA and NFGDC staff
Draft report with separate section for NFGDC, Home Performance, and
EmPower savings estimation

o Formally conduct a presentation of findings meeting with NYSERDA and NFGDC
staff

o Within three days of presentation, edit draft report to incorporate meeting
discussion points and send to NYSERDA and NFGDC for review

Task 7: Final Report

NYSERDA and NFGDC evaluation and program staff will review the draft report and provide
feedback to the Consultant. The Consultant will revise the report based on the feedback and
prepare a final report in accordance with the NYSERDA Evaluation Report Guidelines.

e Deliverables:
o Final report and final version of presentation materials

Task 8: Data Transfer

Transfer data files and associated analysis files to NYSERDA via SharePoint. Includes tasks to
prepare data for dissemination. The Consultant will do the same for NFGDC, in accordance with
its procedures. The Consultant will provide separate files for each program evaluated.

e Deliverables:
o All project-related data files

Task 9: Data Destruction

Upon conclusion of the project, and after transferring all data files to NYSERDA, any confidential
utility customer data used as part of the project must be destroyed by the Contractor and the
Contractor must countersign a letter to NYSERDA and NFGDC certifying this has occurred. All
other data associated with the project must also be destroyed by the Contractor and the
Contractor shall send NYSERDA an e-mail stating this has occurred.

e Deliverable:
o Countersigned letter sent to NYSERDA and NFGDC upon destruction of utility
data; email sent to NYSERDA and NFGDC upon destruction of all other project
data.
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Task 10: Project Management

Management of this study will require attendance at conference calls and meetings with
NYSERDA and NFGDC staff and designated parties. It may also involve presentations to such
groups (other than the reporting presentation described above). Participation in bi-weekly calls
with NYSERDA project manager, as well as development of memoranda stating any issues,
project status and actions items discussed during the calls shall be provided by the Consultant.
These calls will be scheduled in consultation with NYSERDA. The Consultant shall also provide
bi-weekly progress reports demonstrating activity over the prior two weeks. These reports shall
be submitted to NYSERDA in advance of the bi-weekly status calls. Monthly progress reports
should be submitted with invoices. Note that during critical evaluation periods, the Consultant
and NYSERDA may opt to hold weekly calls and receive weekly progress reports to ensure timely
decision making and a smooth evaluation process.

e Deliverables:
o Written bi-weekly and monthly progress reports

Budget Summary

The total budget for this study is $146,146

Invoicing Guidelines

The Consultant will structure invoices to clearly delineate the staff hours and costs associated
with each of the individual tasks included in this section. Any potential deviations from the
agreed-upon task budgets must be discussed with the NYSERDA project manager as soon as
possible and prior to the continuation of work. In general, small changes to original task-level
budgets will be acceptable following discussion with NYSERDA, while larger task-level budget
changes that substantially affect the overall study budget will require written justification and
NYSERDA approval.
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APPENDIX A: One-to-Four Family Existing Homes Retrofit Programs: Funding
Sources, Timeframes, Customer Costs, and Incentives

Residential Programs: Funding Sources, Timeframes, Income Qualifications, Customer Costs, & Incentives

Funding Program Income Customer Income .
Program Name Source(s) T 1 vl Qualification Cost to Customer Incentives to Contractor!
Home Performance with 1-1-2012
ENERGY STAR® iE(I;é |2 through Market Rate None 90% of full project cost s?ngrgtcii(‘:f(i)i}e%fc?;igglz?::d
(HPWES) 2-28-2016
Assi Reduction through contractor of 50%
ssisted Home o .
Performance with 1-1-2012 Households up to 80 % of o_f t_he cost of the approved energy Contractor: 5% of the cost of
ENERGY STAR® EEPS2 through Moderate | the State or Area Median efficiency measures (up to $5,000 for | the approved energy efficiency
RGGI g Income Income, whichever is a single-family unit, or $10,000 for a measures
(AHPWES) 2-28-2016 higher ualified building with two to four
(component of HP) g g un?ts)
-1- 0,
EmPower New York EEPS2 1thlr02uoglh2 Low Hoﬁe&?gﬂt&‘e Sslvfgg?ago % No cost for program-approved No incentive
RGGI Income measures Free referral to customer
2-28-2016 Income
5% of the cost of the approved
Home Performance with 3-1-16 90% of full project cost for projects energy efficiency measures
ENERGY STAR® CEF through Market Rate None submitted through August 31, 2016; | through August 31, 2016 10%
(HPWES) 12-31-18 then Full cost of project of the cost of the approved
energy efficiency measures
Reduction through contractor of 50%
of the cost of the approved energy
efficiency measures (up to $5,000 for
Assisted Home a single-family unit, or $10,000 for a .
Performance with 3-1-16 Moderate ;zuétearlglgf X‘;et; &%Z"i:nf qualified building with two to four tf?e o;trarc(:)t\c/)gafz’fecr)f theeff(i:gis;nocf
ENERGY STAR® CEF through Income Income. whichever is units) for subsidy applications PP measurge)s/ y
(AHPWES) 12-31-21 ’hi her submitted through August 31, 2016;
(component of EmPower) 9 after that date the maximum incentive
decreased to $5,000 for a single-
family home or $8,000 for a two to
four unit home.
EmPower New York CEF tﬁr%)ulg% Low Households 60_% or less of No cost for program-approved No incentive.
12-31-21 Income the State Median Income measures Free referral to customer
NFGDC Low Income 1-1-2012 Households less than 60% . :
Usage Reduction Program EEE_FISF’,Z through InI;:(c))Vr\rI]e of the State Median No cost fo:n;;r;%rir;]-approved Free r:'a\:‘grlrglcigtclz\lﬁtomer
(LIURP)? 12-31-2020 Income

1 See LMI CEF Investment Plan — Section 15.3 for more detailed, historic information; incentive structure changed effective September/October 2016
2 National Fuel Gas Distribution Corporation’s low-income program administered by NYSERDA through EmPower.
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Appendix B: Home Performance with ENERGY STAR® Logic Model (May 2014)

Activities

Outputs

Marketing & Trade ally support
9 gy SuPP CHEAs
outreach and incentives
v y v
Co-op CBOs engaged: Number, type and $ Number and
$ "’al|('-"t3i and rfa'sh oF | agvertising recruiting value of incentives to results of
:r':; :ngl?rt?ccswl 18s; incentives and targeted contractors; program CHEAs
materials populations training provided

Short-Term Qutcomes

Intermediate

Outcomes

r

Consumer financial
incentives

|

Quality
control

MNumber, § value and

type of projects and

QC procedures

inspections

accessing incentives
or financing

Sufficient amount of qualified /
engaged contractors for program

demand
Homeowners aware of
HPWES opportunity;
prospective homeowners - l
reached -
Qualified home upgrades

‘

!

Installations follow

»| performance

Contractor

Increased use of
diagnostic egquipment
and application of
building science
principles.

occur; are accessible

Participating contractors
increasingly employ diagnostic
equipment, projects scoped

appropriately; comprehensive  |g

best practice

improves

Contractors value their affiliation with
| HPwWES and their BPI certification; find
participation profitable; obtain multiple

k4

—

Increased consumer

confidence in the value of

certifications

Increases in HPWES project volume demonstrate viability,

Long-Term

QOutcomes

increased installation of HEMI-qualified measures

I
v

Participating contractors expand Increased demand for home

Expected savings
are confirmed and
refined

HP upgrades

Unaccredited firms and

noncertified techs

experience pressure to

compete

[

Incremental costs of

T

capacity & territory energy upgrades

I £

Nenparticipating contractors offer
advanced diagnostics and HP

New York benefits from a
stable home performance-

A 4

contractor market services

service and measures
decreases

¥

Diagnostic equipment &
» higher project quality
become standard

Sustained energy savings &
demand reduction, NY housing
stock more efficient
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Appendix C: EmPower New York Program Logic Model (November 2009)

Inputs
SBC, EEPS and other funding sources, Staff resources and experience
implementing SBC programs, NYSERDAs credibility and relationships
with key stakeholders and policy makers, Existing awareness of
NYSERD A among market actors, Expertise and knowledge of trade
allies, contractors, implementers, and partner agencies

Program Marketing
/Coordination

ol

Figure 1.

EmPower Program
Logic Model Diagram
November 2009

Contractor
Recruitment
/Enrollment

Customer Audits
and Energy

Efficiency Measures

Activities in
bold indicate
focus of EEPS

Customer
Education

QA/QC

Measures

Marketing
materials o s 3 = . ) ! External QA and Internal QC
created and Customer il d AndiCezinsallation Program’s aud}t Printed in-home educational procedurer established & R
- referral Htility-an contractors selected service, Electric material and interactive :
distributed : agency and:gcreened b o implemented
Outputs to inform ' mechanim M partnerships program implemefner Reduchion,and classroom workshops
all market anld Prp_]ec?t established trained, and certified Home Performgnce developed Hﬁ
actors prioritization by BPIL measures established I_'
criteria
established | == | QA - QC-
v Households receive Customer Contractor
| H Holds refeed in-home || satisfaction |4®] services
ouseholds referred to ; B B
P program and full/partial [~ In-home audits Electric Reduction & ed;;ca.“?" al rann(;mtored Eogﬁszd and
articipants selected conducted for Home Performance maLerta., P!
Short-Term A P P o : interactive reported
a 5' ) Full participants measures installed e —— £ |
-5yrs
Qutcomes Inereased prograim L 4 workshops and R |
awareness by and » | CFLs Increase
coordination with CBOs, Contractors find EE services to be duce W Increased confidence
W AP agencies and utilities profitable through the program EC UCE LIV, bi 1’1 customer n
@ and have enhanced skills to serve [ edn_ns, e""‘r?; ‘"; satisfaction contractor
: and increased hea i
other customers and low-income and sifity Participants more satisfied and ) dse](vncefd
programs and knowledgeable about / confidence in CIVETE
EE options, EE programs, program
[Intermediate-Term| economic incentives, and policies and
Outcomes health/safety benefits procedures
(5-10yrs)

$

Network of qualified
contractors established

S ——

y

Long-Term
Outcomes
10+yrs

regions of state

Market infrastructure established in all

products increases

Low-income market demand for EE

—

»| More efficient, healthy and safe low-
income residential building stock

the home improvement industry

Key External Influences: Changes in political priorities, Weather impacts on customer actions and energy bills, Broad economic
conditions that affect capital investments and energy costs (rapidly changing economic conditions), Competition — internal and
external, Activities of non-NYSERDA energy efficiency and renewable energy programs, Level of interest rates, which affect

¥

Reduced energy cost burden for low-income

households
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