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NOTICE

This report was prepared by a team led by Megdal & Associates in the course of performing work
contracted for and sponsored by the New York State Energy Research and Development Authority
(hereinafter the Sponsor”). The opinions expressed in this report do not necessarily reflect those of the
Sponsor or the State of New York, and reference to any specific product, service, process, or method does
not constitute an implied or expressed recommendation or endorsement of it. Further, the Sponsor, the
State of New York, and the contractor make no warranties or representations, expressed or implied, as to
the fitness for particular purpose or merchantability of any product, apparatus, or service, or the
usefulness, completeness, or accuracy of any processes, methods, or other information contained,
described, disclosed, or referred to in this report. The Sponsor, the State of New York, and the contractor
make no representation that the use of any product, apparatus, process, method, or other information will
not infringe on privately owned rights and will assume no liability for any loss, injury, or damage
resulting from, or occurring in connection with, the use of information constrained, described, disclosed,
or referred to in this report.



ABSTRACT

NYSERDA'’s Flexible Technical Assistance Program funded through the System Benefits Charge (SBC)
Operating Plans (FlexTech) provides cost-sharing for objective and customized energy efficiency
information (energy studies) to commercial, industrial, institutional, government, and not-for-profit
customers. This report describes an impact evaluation of the FlexTech Program completed studies for the
calendar years 2007 through 2009.

Engineers conducted a telephone survey of facility managers to determine the measure adoption rate (MAR)
and date of adoption for measures recommended in 303 studies completed between January 1, 2003 and
September 30, 2009. Engineers visited forty-four participants and completed site-specific measurement to
assess the proportion of savings being realized compared to the study-recommended savings recorded by
NYSERDA. Survey professionals interviewed participants and service providers that conducted the
FlexTech work to assess free ridership and participant inside and outside spillover effects.

The presented results of the Program include estimates of the measure adoption as of the time of the survey;
the expected year-by-year and final term measure adoption rate overall, by fuel type and by measure
technology; savings realization rates of installed measures by fuel type; and free ridership, spillover, and
net-to-gross factor. The report concludes with recommendations regarding future program operation and
future evaluation activities.
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EXECUTIVE SUMMARY

NYSERDA'’s Flexible Technical Assistance Program (FlexTech) is funded through the System Benefits
Charge (SBC) Operating Plans. It provides objective and customized energy efficiency information to
commercial, industrial, institutional, government, and not-for-profit customers. The goal of the FlexTech
Program is to increase productivity and economic competitiveness of participating facilities by identifying
and encouraging the implementation of cost-effective energy efficiency, peak-load curtailment, combined
heat & power (CHP), and renewable generation studies.

The Program is designed to evaluate energy-related opportunities and the majority of a study must
address electrical impacts. Program participants receive cost-shared analysis targeting their particular
energy and business needs.

Participants may use either their own independent consultants or FlexTech consultants under
NYSERDA contract that are competitively selected to provide a statewide geographic distribution of
needed technical services.

EVALUATION OBJECTIVES

The primary purpose of this FlexTech impact evaluation was to estimate the savings attributable to the
Program. The evaluation needed to account for multiple layers of decision-making and performance in
order to estimate the installed savings resulting from study funding, specifically: (1) what recommended
measures study recipients implemented, (2) how much those implemented measures save compared to the
study’s predictions, (3) how NYSERDA’s study funding influenced the recipients’ decisions both to
conduct the study and to implement measures, and (4) how participant experience influenced them to take
additional actions beyond those recommended in the studies.

To achieve this goal of estimating attributable savings, the evaluation team determined:

1. Measure adoption rate (MAR) - A ratio that quantifies the percentage of study-recommended
savings that customers chose to adopt. This factor solely addresses decision-making. It does not
consider evaluated performance.

2. Savings realization rate (SRR) —A ratio that divides the evaluated savings for installed measures
by the study-recommended savings for installed measures. The product of the MAR and SRR is
the overall realization rate.

3. Free ridership (FR) —The likelihood the participant would have received the study or
implemented the measure without the Program.

4. Inside participant spillover (SO) - The degree to which the end users’ participation in the
FlexTech Program influenced them to take additional actions to save energy.

5. Outside participant spillover (SO) — The degree to which vendors’ participation in the Program
influenced their practices with other non-program customers.

6. Nonparticipant spillover (SO) — The degree to which the Program influenced non-participating
end users and vendors to save energy through measures not funded by the Program.

The research evaluated the impact of studies completed from January 1, 2007 through September 30,
2009. The MAR survey sample was selected to estimate the MAR for electric and natural gas measures at
the study level and for upstate and downstate within the 90/10 confidence/relative precision standard. For
the on-site survey, sample sizes were chosen using stratified ratio estimation (SRE) to target a 90/10
confidence/relative precision level for the statewide program over the entire evaluation cycle. The net-to-
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gross (NTG) survey was a census attempt of decision-makers for adopting sites. Non-participant spillover
(SO) and other indirect program effects are within the purview of a separate study.

Some of the implemented measures received implementation funding from NYSERDA or other sources.
Determining the amount of this programmatic overlap falls within the scope of a separate study and is not
part of this impact evaluation. NYSERDA applies this overlap factor at the portfolio level.

As secondary objectives, however, this evaluation collected survey data regarding program funding
overlap to aid later research as well as collecting information on the age of replaced equipment to help
NYSERDA learn more about early replacement decisions.

RESEARCH APPROACH

The evaluation team estimated three factors (MAR, SRR, and NTG) to arrive at the final savings
attributable to the FlexTech Program, referred to as the program net impact. The three factors were
developed from data collected in the following series of surveys:

1. MAR survey - Engineers conducted a telephone survey of facility managers or engineers to
determine the MAR and date of adoption for measures recommended in 303" studies completed
between January 1, 2003 and September 30, 2009.

2. SRR survey - Engineers led an on-site survey with measurement and verification (M&V) to
estimate the SRR for adopted measures associated with forty-four studies completed between
January 1, 2006 and September 30, 2009 and for which the MAR survey identified at least one
adopted measure. Two large combined heat and power (CHP) studies were also included in the
on-site survey”. The site-specific M&V was a mixture of “basic” and “enhanced” levels of rigor
data collection and analysis.

3. Participating end user NTG survey - Survey professionals conducted a telephone interview-
based survey of decision-makers from forty-seven sites associated with study recipient
organizations to aid in determining FR and SO. This sample was a subset of the MAR survey
respondents that received studies after January 1, 2006 and had adopted at least one measure.

4. Service provider NTG survey - Survey professionals administered a telephone interview-based
survey with FlexTech service providers concerning forty-six sites. The participating FlexTech
service providers all were associated with studies in the decision-maker sample.

5. Additional decision-maker NTG survey - Researchers attempted to interview additional
decision-makers in the NTG sample’s census stratum. Ultimately, there was only one study for
which two additional decision-makers were identified and interviews completed.

6. On-site observation and policy survey - The engineers that conducted the site M&V also made
observations regarding equipment purchasing practices and spoke with the on-site contact about
efficiency-related purchasing policies while on-site for SRR work.

! Researchers completed telephone interviews associated with 301 Flextech studies. There were two additional
studies for which the MAR results were already known, for a total of 303 completed MAR questionnaires.

? These two studies were not included in the MAR survey because the installations were known to have been
completed.
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The NTG survey instruments and data collection were designed to replicate the method used in the prior
program evaluation and to also calculate NTG factors on an enhanced” basis using data collected in the
last two surveys above. While the additional decision-maker survey was ultimately ineffective, the on-site
observation and policy was informative and was used to adjust upper and lower FR bounds as determined
from the participating end user and service provider NTG surveys.

Table 1-1 below presents the general timeline of when the survey activities were conducted.

Table 1-1. Survey Periods

Survey Type Date Range

MAR telephone survey May 2010 to July 2010

On-site survey December 2010 to March 2011

NTG telephone surveys March 2011 to May 2011
FINDINGS

The following sections present the overall results developed by the evaluation team associated with the
MAR?, SRR, and NTG estimates.

Measure Adoption Rate Results

Figure 1-lillustrates the MAR over time, based on customer responses associated with 2,452 measures
recommended in the 303 studies. Eventually 65% of the savings associated with recommended measures
was implemented by study recipients. Just over two-thirds of that savings was realized within 3 years of
the study completion, but some implementation continues through the 6th year.

? The “enhanced” NTG methods included two added elements: (1) interviews of multiple end-user decision-makers
per study instead of just one and (2) direct on-site observation by engineers regarding equipment replacement and
capital investment practices.

* Two rounds of MAR telephone surveys were conducted during the span of this evaluation. The MAR results
presented in his report are from the more extensive round IMAR telephone survey. The round 2 MAR telephone
surveys were fielded a year after (May 2011) the round 1 MAR telephone surveys to update the implementation
status on measures that were unresolved during the round 1 MAR telephone survey. Due to the timing of the round 2
MAR telephone surveys, its results could not be incorporated into this study. The round 2 MAR telephone survey
resulted in a very minor revision to the round 1 MAR. Additional details about the round 2 MAR telephone survey
can be found in Appendix M at the end of this report.
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Figure 1-1. Program MAR Over Time
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completion

The MAR plateaus at different adoption rate percentages depending on measure and fuel type. Table 1-2
summarizes the projected long-term eventual MARs for electric and non-electric efficiency measures and
on-site generation. Non-electric measures have the lowest adoption rate, electric efficiency is just above
the 0.65 mean, and generation measures are adopted at a slightly higher rate than efficiency.

Table 1-2. FlexTech Projected Long-Term Measure Adoption Rates

Measure Type Long-Te;r(rll Pr.ojected Measure
option Rate

Electric energy efficiency 0.67

Non-electric energy efficiency 0.42

On-site generation 0.72

Overall 0.65

Table 1-3 presents the MAR results as of the summer of 2010 by the study completion year and by
geographic region. The MAR for electric measures meets the 90/10 confidence/precision target for the
Program as a whole as specified in the evaluation plan. The variability in the natural gas savings is due to
the combination of efficiency measures (with savings) and generation projects (with extra use), and also
the relative low value of the MAR. The relative precision for natural gas energy efficiency measures
alone is 8.5%.’

> The sample was designed to achieve 90/10 on electricity and natural gas. The upstate natural gas relative precision
was driven unexpectedly upward due to the low MAR of 0.275. If it had been about 0.50, as the other MARs were,
relative precision would have met the 10% relative precision goal.
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Table 1-3. Measure Adoption Rates at Time of Survey and Sampling Statistics

Executive Summary

Electric Energy Natural Gas On-Site Total
Generation Excluding
Electricity | Natural Gas
Parameter Upstate | Downstate | Total | Upstate | Downstate | Total Only Generation
MAR as of Summer 2010 0.64 0.60 0.63 0.26 0.60 0.31 0.72 0.56
Number of studies in frame 506 149 655 298 60 358 41 655
Total sample 236 67 303 141 25 166 31 3037
Standard error 0.017 0.026 0.014 0.029 0.004 0.025 0.015 0.014
Relative precision at 90% confidence 4.07% 6.64% 3.48% | 17.58% 1.03% 12.44% 3.15% 3.73%
Coefficient of variation 0.380 0.330 0.369 1.269 0.031 0.975 0.106 0.485
Using the collected information, we calculated the MAR as a function of elapsed time since study
completion. The findings of the MAR survey are as follows:
. The mean time to adopt was 1.5 years, and measures that saved 70% of the eventual total savings

were installed within 3 years of study completion, but measures continue to be adopted even in
the 6th year after study completion before they plateau.

. Most CHP studies require 2 to 3 years to implement. Two large CHP studies required 3 and 6

years for completion.

. Within a specific technology group, controls savings were most frequently adopted by study

recipients, with a savings adoption rate 25% greater than that for the next most readily adopted
technology, which was lighting.
. Controls measures were also the most often recommended, representing 25% of the time for non-
generation measures. This controls trend is an interesting finding, as lighting often is perceived as
the most common opportunity and most readily adopted due to low uncertainty and lack of
complexity. The pattern can likely be explained by the relatively low cost and fast payback time
of many controls measures, but it also indicates customer willingness to implement measures that

tend to be more complex.

. Envelope measures were the least frequently adopted.

. On average, customers adopted more of the larger savings measures and fewer of the lesser

savings measures.

. Comparison of the results between this study and the prior one shows both similar patterns of
adoption over time and similar results when methodological differences are minimized to the
extent possible. This study found slightly higher adoption rates overall.

Savings Realization Rate Results

Table 1-4 and Table 1-5 present the overall SRR results summary for electricity and natural gas. The
Program had an overall realization rate for annual electric energy savings of 0.92, with 3.7% relative

precision.

The Program’s reported demand savings are based on a previous M&V program evaluation completed by
Nexant®; they are not based on site-specific information in the studies. Evaluated savings are based on
site-specific analysis. The results demonstrate that the factor produced reasonable estimates for the
sample; the associated SRR is 0.99. The factor is not as applicable for continuous operation CHP studies.
The demand realization rate overall is 0.86. While relative precision estimates accompany the demand
realization rates, they are marginally informative given the method the Program used to estimate demand.

% Nexant, M&V Evaluation Technical Assistance Program, prepared for NYSERDA, June 2007.
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Table 1-4. SRR Results Summary, Electricity

Summer
Coincident Peak
Number of | procric Energy Demand
Total Completed
Number Sites in SRR SRR
of SRR Relative Relative
Studies Studies Sample SRR' | Precision | SRR Precision
Upstate 106 37 0.94 6.3% 0.80 29.9%
Downstate 15 7 0.87 2.9% 1.05 0.6%
Total 121 44 0.92 3.7% 0.86 12.5%
'SRR includes 1.0 SRR for forty-one small studies not in sample (constituting less than 3% total energy savings).
Table 1-5. SRR Results Summary, Natural Gas Efficiency
Natural Gas Efficiency
Region SRR SRR Relative Precision
Upstate 0.77 4.0%
Downstate 0.80 0.0%
Total 0.77 4.0%

SBC reports and tracking systems are for all-fuel MMBTU. This involves significant amounts of fuel
besides natural gas for CHP fuel energy use. The CHP combined non-electric SRR is 0.89.

The evaluators found that operating differences, calculation methods, and analysis parameter differences
were the largest contributors to the deviations observed between the evaluation and FlexTech study results.

Net-to-Gross (NTG) Results

The sample frame for the NTG surveys was the same as the sample frame for the on-site survey, i.e.,
studies with at least one installed recommended measure and FlexTech reports provided to the participant
from January 1, 2006 to September 30, 2009. The NTG surveys were a census attempt of the end users and
the TA Service Providers for the adopting sites. Table 1-6 below lists the FR, inside SO, and outside SO
estimates developed for the current evaluation.

Table 1-6. Current Free Ridership, Inside Spillover, and Outside Spillover Estimates

Attribution Variable Factor
Free ridership 0.32
Inside spillover 0.04
Outside spillover 0.30
Non-participant spillover 0.15
Net-to-gross factor 1.17

S-6
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The current FR estimate is close to the prior estimate developed by MCAC’ in 2007 on the 2005-2006
studies, which was 27%?.

The current SO rates are high but within typically acceptable range. The prior inside SO estimate was
11% and outside SO estimate was 19%.

The non-participant SO uses the same prior non-participant SO study with NPSO at 15%.
Therefore, the overall NTG factoris: 1 -0.32 +0.04+0.30+0.15=1.17.
The prior NTG factor was 1.17.

Net Impact
Table 1-7 presents the eventual expected impact of FlexTech studies completed in 2007 through 2009.°

Table 1-7. Net Long-Term Expected Impact, Studies Completed 2007 - 2009

Electric Electric

Sample Frame Energy Demand Natural Gas
Parameter Period (MWh/yr) (MW) (MMBtu/yr)
Study recommended and tracked savings 1/1/07 — 12/31/09 146,651 24.6 928,023
MAR, long-term expected 1/1/03 —9/30/09 0.68 0.68 0.43
SRR 1/1/06 — 9/30/09 0.92 0.86 0.77
Adjusted gross impact 91,745 144 307,268
NTG 1/1/06 — 9/30/09 1.17 1.17 1.17
Net impact, long-term expected 107,342 16.8 359,504

Table 1-8 presents the overall net impact as of the summer of 2010 for studies completed in 2007 through
2009. The main difference between Table 7 and Table 8 is the MAR. The MAR in Table 7 is based on
responses of participants from 2003 through 2009 and includes projected savings from the 2007-2009
studies’ measures expected to be implemented after evaluation field work was completed in the summer
0f 2010. The MAR in Table 8 is based solely on participants from 2006 through 2009 and only accounts
for savings from measures already installed as of the time of the evaluation.

" Technical Assistance Program Market Characterization, Market Assessment and Causality Evaluation, Final
Report, Prepared by Quantec LLC and Summit Blue Consulting, LLC, 2007.

¥ The FR rate and net-to-gross ratio (NTGR) that NYSERDA uses in its quarterly and annual reports is a blended
rate over the previous evaluations and used to match the fact that NYSERDA reports cumulative savings. The
comparison reported here is strictly between the prior causality evaluation and this impact evaluation to ensure a
valid comparison.

? The MARs in this table differ slightly from those of Tables 1-2 and 1-3 because the prior table’s values separate
generation from efficiency, whereas the MAR for overall net impact by fuel is blind to measure technology type.
SRRs are calculated excluding the negative impact measures.
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Table 1-8. Net Impact as of Summer 2010, Studies Completed 2007 - 2009

Electric Electric
Energy Demand Natural Gas
Parameter (MWh/yr) (MW) (MMBtu/yr)
Study recommended and tracked savings 146,651 24.6 928,023
MAR as of summer 2010 0.35 0.35 0.31
SRR 0.92 0.86 0.77
Adjusted gross impact 47,222 7.4 221,519
NTG 1.17 1.17 1.17
Net impact as of summer 2010 55,250 8.7 259,177
MAR, SRR, and NTG Summary
Table 1-9 summarizes the MAR, SRR, and NTG factors found in this evaluation.
Table 1-9. FlexTech Projected Long-Term MAR, SRR and NTG
MAR by Measure Type' SRR by Energy Parameter NTG
Studies Electric Fossil Fuels Electric Summer Coincident Fossil All
Energy Energy Peak Demand Fuels
Efficiency 0.68 0.43 0.86 0.82 0.77
CHP 0.72 1.00 0.88 0.89 7

! This table shows a single value indicating the long-term MAR for each category. Actual data entry will be associated with the
year-by-year curves that plateau at the shown MARs.

RECOMMENDATIONS

The principal goal of the current evaluation effort was to analyze the impact of the FlexTech Program
studies completed in 2007-2009. The evaluation team also observed opportunities to improve operation
and savings estimation in the future to hopefully narrow the variation in realization rates. Key
recommendations include the following:

Program Recommendations

. Focused marketing of controls studies/vendors— The MAR survey results indicated that
controls measures had the highest adoption rate of all technology groups. Aggressive promotion
of this particular type of study could increase the overall cost-effectiveness of the Program by
increasing the MAR. Additional investigation regarding why controls measures have such a high
adoption rate could lead to lessons learned, which could be applied to studies associated with
other technologies.

. FlexTech study data post-processing - Consider adding a step to the final NYSERDA database
(buildings portal) data entry. A third-party contractor or the service provider could be hired to
review the FlexTech study findings and translate the results into data needed for reporting
requirements and impact evaluations. In many cases no translation will be necessary but for some
it will help to:

- Consistently report the peak demand savings. NYSERDA reports the average demand
savings during summer weekday afternoons to the New York Department of Public Service
(NY DPS). NYSERDA'’s tracking system should retain demand savings estimates on the
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same basis. The FlexTech studies variously reported demand savings as the average demand
savings over 12 months, the sum of demand savings for each of the 12 months, the annual
super-peak demand savings, zero (omitted entirely when it existed), etc. Hence the evaluators
found considerable variability in the reported realization rates associated with the peak
electrical demand savings.

- Capture interactive savings associated with central cooling and heating plants. Some studies
focused on energy savings in individual buildings within a large campus, where the buildings
were served by a central boiler, chiller, or CHP plant. The studies reported savings in Btus of
steam or hot water, ton-hours of chilled water, or campus distributed electricity to the building
according to the interests of the recipient. In some cases the sub-metered savings was omitted
entirely from NYSERDA’s tracking system (ton-hours), understating overall study savings, and
in other cases the tracking system noted the sub-metered energy impact instead of the impact at
the customer’s utility meter, potentially distorting NYSERDA’s eventual benefit-cost and
emissions calculations. NYSERDA should track the net savings at the customer’s utility meter,
not at the building Btu sub-meters, even if the sub-meter is the parameter of interest to the study
recipient. The evaluators recommend that either the service providers be asked to provide such
results or that NYSERDA calculate them. This will be more accurate and in at least two cases
would have increased the Program’s gross reported savings.

. Add fields in the buildings portal to allow entry of more fuel types - The SBC Operating Plan
reports only for total non-electric MMBtu impacts, not by fuel type. There is a single field in
NYSERDA'’s tracking system for aggregate MMBtu fossil fuel impact and a corresponding single
descriptive field for the associated fossil fuel type. Multiple fuel types can only be recorded in a notes
section of the database. Large studies and particularly CHP studies often impact multiple fossil fuel
energy sources. Separate fields for all fuel types should be considered for the most accurate estimation
of energy savings by fuel

. Collect and retain electronic files - Require that service providers deliver PDFs of completed
studies and that they submit the Excel analysis files and building model input files (e.g., cCQUEST
NP and .PD?2 files) and archive them for at least 7 years. Keep electronic copies of the FlexTech
study reports linked in the database for easy access. Early in the study start phase the study
slowed down because electronic copies of the FlexTech reports were not available. Since the start
of this evaluation, most of the sampled study reports have been scanned and connected to the
appropriate study. However, significantly larger quantities of older FlexTech study reports still
exist only in the hard copy format and a few were never found.

. Incorporate premise identifiers — This evaluation collected data to supplement program
participation overlap analysis not in the scope of this research. The exercise would have been
more effective and useful to later researchers and the data would be easier for them to use if each
FlexTech study was associated with a unique premise identifier. A premise ID is a number that is
associated with a physical customer address and remains constant over time regardless of
occupancy. It is common to and transcends all programs and studies. Premise IDs are commonly
used in the utility company environment and in fact it may be possible to collect and use the New
York utility companies’ premise IDs. Such an identifier also would aid in tracking for marketing
and survey fatigue purposes.

Evaluation Recommendations

. Select studies no older than 5 years in the next evaluation cycle — The MAR survey results
indicate that measure adoption rates plateau 5 years after delivering the study to the customer.
Hence, in the next round of evaluations, the evaluators recommend using studies that are not
older than 5 years beyond the survey date. As an example, if the next evaluation cycle were to be

S-9



Executive Summary NYSERDA FlexTech Program Evaluation

conducted in 2012, then for this effort, the evaluators recommend picking up studies from 2007
onward. This will also help end use customers respond more effectively as they are likely to
remember the details associated with the report.

. Investigate and develop a more reliable method for the estimation of outside SO - The
outside SO rate is derived in this evaluation using the same method and survey questions as those
in past evaluations. The final outside SO estimate ends up being based upon a small number of
respondents (after dropping those that report no outside SO). It is a substantial estimate with
uncertainty in many of its components. Further research is needed to develop a more reliable
method that includes validity checks and is able to better estimate the full impact of the
participating service providers on the market.
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Section 1:

INTRODUCTION

The electric System Benefits Charge (SBC) is paid by customers of Central Hudson Gas and Electric
Corporation, Consolidated Edison Company of New York, Inc., New York State Electric and Gas
Corporation, National Grid, Orange and Rockland Utilities, and Rochester Gas and Electric Corporation.
The New York State Energy Research and Development Authority (NYSERDA), a public benefit
corporation established in 1975, began administering the SBC funds in 1998. The FlexTech Program is
available to all electric distribution customers that pay into the SBC.

1.1 FLEXTECH PROGRAM BACKGROUND

The FlexTech Program funded through the SBC Operating Plans provides commercial, industrial, institutional,
government, and not-for-profit sectors with objective and customized information to help customers make
informed energy decisions. FlexTech’s goal is to increase productivity and economic competitiveness of
participating facilities by identifying and encouraging the implementation of cost-effective energy efficiency,
peak-load curtailment, and combined heat & power (CHP) and renewable generation studies. Cost-sharing
incentives are available to eligible participants for the following types of studies:

. General energy feasibility studies and technical support
. Peak-load reduction and load management

. Industrial and process efficiency analysis

. Data center efficiency analysis

. Energy procurement strategies

. Energy efficiency retro-commissioning

. Long-term energy and carbon management

. CHP & renewable generation study classifications

. Peak-load curtailment plans

The Program is designed to evaluate energy-related opportunities and the majority of a study must
address electrical impacts. Program participants receive cost-shared analysis targeting their particular
energy and business needs. Participants may use either their own independent consultants or FlexTech
consultants under NYSERDA contract that are competitively selected to provide a statewide
geographic distribution of needed technical services.

Smaller customers are eligible for walk-through energy audits, including a reimbursement of audit
cost upon implementation of recommendations.

1.2 EVALUATION OBJECTIVES

The primary purpose of this FlexTech impact evaluation is to estimate the savings attributable to the
Program. The evaluation needs to account for multiple layers of decision-making and performance in
order to estimate the installed savings resulting from study funding, specifically: (1) what recommended
measures study recipients implemented, (2) how much those implemented measures save compared to the
study’s predictions, (3) how NYSERDA’s study funding influenced the recipients’ decisions both to
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receive the study and to implement measures, and (4) how participant experience influenced them to take
additional actions beyond those recommended in the studies.

To achieve this goal of estimating attributable savings, the evaluation team determined:

1. Measure adoption rate (MAR) - A ratio that quantifies the percentage of study-recommended
savings that customers chose to adopt. This factor solely addresses decision-making. It does not
consider actual evaluated performance.

2. Savings realization rate (SRR) —A ratio that divides the evaluated savings for installed measures
by the study-recommended savings for installed measures. The product of the MAR and SRR is
the overall realization rate.

3. Free ridership (FR) —The likelihood the participant would have received the study or
implemented the measure without the Program.

4. Spillover (SO) - The degree to which the customers’ participation in the FlexTech Program
influenced them to take additional actions to save energy.

5. Outside participant spillover (SO) — The degree to which vendors’ participation in the Program
influenced their practices with other non-Program customers.

6. Nonparticipant spillover (SO) — The degree to which the Program influenced non-participating
end users and vendors to save energy through measures not funded by the Program.

The overall formula for net impact follows in Equation 1:

Equation 1: Net Impact Calculation

Net Impact = Gross Recommendedand trackedsavings ¥ MAR * SRR * NTGR
where,

MAR = Measure adoption rate
SRR = Savings realization rate
NTGR (Net-to-gross ratio) = 1 — FR + SO

In the event that the study report’s recommended savings differed from NYSERDA’s tracking system
entry of savings for the measure, the tracking system savings were used. This discrepancy rarely occurred.
The research evaluated the impact of studies completed from January 1, 2007 through September 30,
2009. The MAR survey was designed to estimate the MAR for electric and natural gas measures at the
program level within the 90/10 confidence/relative precision standard. The sample was a stratified
random sample for the purposes of ensuring a representative sample; stratification variables were upstate
and downstate regions, the year of the study, and the size of the study.'® The on-site survey was selected
using stratified ratio estimation to target a 90/10 confidence/relative precision level for the statewide
program over the entire evaluation cycle. The net-to-gross (NTG) survey was a census attempt of
decision-makers for adopting sites. Non-participant SO and other indirect program effects are within the
purview of a separate study.

Some of the implemented measures received implementation funding from NYSERDA or other sources.
Determining the amount of this programmatic overlap falls within the scope of a separate study and is not
part of this impact evaluation. NYSERDA applies this overlap factor at the portfolio level.

' Downstate is defined as Con Edison’s service territory. Upstate covers the service territories of all other investor-
owned utility companies whose customers pay the System Benefit Charge.
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As secondary objectives, however, this evaluation collected survey data regarding program funding
overlap to aid later research as well as collecting information on the age of replaced equipment to help
NYSERDA learn more about early replacement decisions.

1.3 REPORT FORMAT

The balance of this impact evaluation report is organized as follows:

. Section 3 provides details on the evaluation approach, including the sample design.
. Section 4 presents the evaluation results.

. Section 5 contains the conclusions and recommendations to program staff.

. Appendices A-L (listed below) follow section 5:

- A: Participating Customer Measure Adoption Rate Telephone Questionnaire
- B: Sample Design Details

- C: On-Site Visit Checklist & Inspection Form Regarding Investment Practices
- D: Participating Customer Net-to-Gross Telephone Questionnaire

- E: TA Service Provider Net-to-Gross Telephone Questionnaire

- F: Tracking System Description

- G: Early Replacement Survey Instrument

- H: Tabulated Measure Adoption Rates by Year and Category

- I: Early Replacement Survey Data

- J: Glossary of Acronyms and Definitions

- K: MAR Round 2 Memo
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Section 2:

EVALUATION METHODOLOGY

The section describes the methods used to estimate gross and net savings for the FlexTech
Program. This discussion covers the overall approach, the sample design, the net-to-gross (NTG)
analysis, and the calculation of total program savings.

2.1 OVERALL APPROACH

The evaluation team estimated three terms - measure adoption rate (MAR), savings realization rate
(SRR), and net to gross (NTG) - to arrive at the final savings attributable to the FlexTech Program.
The three terms were developed from data collected in four surveys:

1. A telephone survey of facility managers or engineers to determine the MAR and time of
adoption for measures recommended in 303" studies completed between January 1, 2003 and
September 30, 2009.

2. An on-site survey of forty-four participating facilities that had received studies between
January 1, 2006 and September 30, 2009, completed the MAR interview and adopted at
least one measure with measurement and verification (M&V) to derive the SRR for
adopted measures.

The product of these two factors — MAR and SRR — is the realization rate of study-
recommended energy savings.

3. A telephone survey with a sample of decision-makers for participating customers to
determine free ridership (FR) and participant spillover (SO). The respondent group was a
subset of the original MAR survey respondents.

4. A telephone survey with a sample of their associated FlexTech service providers, also to
help estimate FR and SO. The sample of studies selected for service provider calls was a
subset of the decision-maker sample.

The MAR telephone survey was conducted from May through July of 2010. The subsequent on-
site survey work began in December 2010 and was completed in March 2011. The attribution
telephone surveys data collection period ran from March through May 2011.

The sample designs for the surveys used stratified random sampling. The sampling unit was the
study total positive energy savings'> on a source-equivalent basis."> Sufficient MAR data was

' Researchers completed telephone interviews associated with 301 Flextech studies. There were two
additional studies for which the MAR results were already known, for a total of 303 completed MAR
questionnaires.

12 «“Positive” energy savings means that only positive energy savings are included and additional energy use
is excluded. Generation studies, for example, tend to result in large electric savings and also increased fuel
use. This approach avoids including both negative and positive numbers in the calculations, which could
have unintended consequences for the MAR.

" To convert to source MMBtu, the kWh savings for the electric measures were adjusted to account for
savings at the source of generation. This approach avoids the potential pitfall of ending up with a sample
that contains a disproportionate number of natural gas studies. The source factor provided by NYSERDA
was 9,949.2 Btu/kWh, was based on a 3-year average (2006, 2007 and 2008), and includes a line loss factor
of 7.2%. The number is based on natural gas only, since natural gas represents the fuel on the margin.
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collected to report on adoption rates for energy efficiency versus cogeneration, electricity versus
fossil fuel savings, and MAR by technology category.

This evaluation follows a conceptual framework similar to prior FlexTech evaluations in using
the MAR, SRR, and NTG factors. However, greater funding allowed it larger samples, more
stratification, greater precision, and enhanced rigor in assessing the realized savings and
attribution of sampled studies.

2.1.1 Data Sources

Data was collected from five sources other than the survey interviews and site data collection.
Those sources are discussed in brief below.

Program Data

NYSERDA provided access to the Program database and its dataset. Program data offered most
of the detail required by the evaluation effort (e.g., the facility name, program type, measure level
savings table, study cost, etc.), and missing data was obtained from the FlexTech studies and/or
facility contacts during the MAR surveys. The recently completed studies in the database had
PDF versions of the FlexTech reports, while the older studies had hard copies of the reports that
had to be scanned and uploaded. While the database contained some of the correct site contact
information, supplementary site contacts were identified by program and evaluation staff.

Previous Evaluation Data

Evaluators wanted to learn the long-term measure adoption rate (MAR). It was suspected that the
rate did not plateau (no new measure implementation) for as many as 7 years after study
completion. In order to determine long-term adoption rates, the evaluation team had to survey
customers that received studies as long ago as 2003. The prior FlexTech evaluation surveys
included some customers with studies all the way to the beginning of the Program (1998).

The evaluation team requested and received the 2005 and 2007 evaluation reports and the associated
MAR and SRR calculation spreadsheets in order to leverage the prior study information and avoid
contacting participants to ask them the same questions they answered previously.

The 2008 Impact Evaluation of the Largest Energy-Saving Projects comprised an in-depth, site-
specific gross and net impact evaluation of each of the twenty to thirty studies with the highest
savings in NYSERDA’s C&I portfolio (Largest Savers). Since the sample frame for the on-site
survey included studies initiated in 2006 and later, two of the Largest Saver sites were found to be
included in the on-site and NTG samples for this evaluation. Data on adoption that had occurred
since the prior evaluation was collected, but other results from that study—realization rates for
implemented measures and responses to attribution questions—were leveraged and not verified
again since that prior evaluation was highly detailed, customized, and fairly recent. Care has
being taken to avoid double counting of savings and redundant application of evaluation ratios for
these participants.

Billing Data

Billing data was required for a sample of the sites selected for on-site survey. Requests for this
data were made directly to the site contacts and on a case-by-case basis were received.
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Weather Data

Similar to the billing data, the Impact Evaluation Team reviewed individual study scope and
decided which studies (site locations) required weather data for the selected engineering analysis.
This data was obtained from NOAA and/or TMY3.

Analysis Files

In select instances, the Impact Evaluation Team acquired measure analysis files from study recipients or
the FlexTech service providers.

2.1.2 Surveys
Four surveys were conducted for this evaluation:
1. MAR telephone survey

2. On-site survey of a subset of participants selected from the results of the MAR survey to
estimate the SRR

3. Telephone survey of decision-makers for a subset of participants selected from the results
of the MAR survey who installed measures, for estimating the NTG impacts

4. Telephone survey of matched participating FlexTech service providers for estimating the
NTG impact, including those associated with the studies receiving the NTG telephone
survey mentioned above and also a supplemental sample to reach desired sample size

ERS conducted the MAR and SRR surveys, while APPRISE'* conducted the NTG surveys
associated with the participant decision-makers and their matched FlexTech service providers.
Megdal & Associates designed the NTG questionnaires and analyzed the results.

MAR Survey

The primary goal of the MAR telephone survey was to determine the MAR over time. The
interviewer also attempted to collect data regarding whether the implemented measures received
implementation funding from other NYSERDA programs or other sources. "

Researchers completed 301 telephone interviews in the late spring and summer of 2010 with
recipients of studies that were completed between January 1, 2003 and September 30, 2009.
There were two additional studies for which the MAR results were already known so the MAR
portion of the survey was completed without a telephone interview, for a total of 303 completed
questionnaires. The MAR reflects the percentage of savings from measures recommended in
completed studies that were implemented in whole or in part. As part of this survey, evaluators
tracked the funding of the implemented measures (NYSERDA, utility, federal, or other funding
assistance) and also future implementation status of the measures. The response for the measure
funding question was limited and hence is not presented in this report. Measures identified for
near-term adoption were not counted in the MAR calculation.

If the contact reported that the measure was installed, never going to be installed, or was partially
installed and not going to be further installed, the measure outcome was classified as “definitively
resolved.” Study recipients that had at least one measure that was not definitively resolved will

'* APPRISE and their team of subcontractor’s are contracted to provide telephone surveys for NYSERDA
program evaluations.

' As is discussed later, the quality of response to this battery of questions was insufficient to use directly
for overlap analysis.
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continue to be contacted every 9 to 12 months to determine the status of the recommended and as-yet-
uninstalled measures'®. Appendix A presents the MAR telephone survey instrument.

The round 2 MAR telephone surveys were fielded a year after (May 2011) the round 1 MAR
telephone surveys. The round 2 MAR sample focused on FlexTech studies completed in 2008 and
2009. Additional details about the round 2 MAR study can be found in Appendix K at the end of this
report. The MAR estimates presented in this study are from the round 1 MAR telephone survey.

SRR On-Site Survey

The sample frame for the SRR on-site survey was developed from MAR respondents that adopted
at least one measure for FlexTech studies completed from January1, 2006 to September 30, 2009.
Site visits were conducted at a sample of forty-four participating facilities with installed measures
to determine the SRR.

These site visits ranged in rigor from spot M&V to enhanced rigor M&V analysis. The rigor
assignments were made based on the magnitude of the savings and the complexity of the
measures involved. The goals of this survey are described below:

1. Field-verify the installation of measures claimed by the participant to be installed.

2. Determine and validate study or measure-specific baselines.

3. Estimate the savings for the sampled studies.

4. Compare these evaluation (ex post) savings estimates to the study estimated (ex ante)

savings to derive the SRR.

5. Collect additional site-observed data as indicators of the decision-making process for that
site (to be used as enhanced participant FR and SO).

NTG Survey

The Impact Evaluation Team estimated participant FR and SO for the FlexTech Program from
surveys with participating customers and FlexTech service providers. This approach was based
on an enhanced self-report process for both the largest FlexTech savers and those with the
completed on-site surveys.

The NTG survey portion of the impact evaluation was designed to contact 121 participants who
were a subset of the MAR survey respondents that installed at least one measure. In addition, all
FlexTech service providers matched with the 121 participants were interviewed to complete the
NTG analysis.

NYSERDA'’s evaluation survey contractor, APPRISE, administered the NTG survey and the
goals of the survey are described below:

1. Provide study-specific FR and SO information.

2. Track the influence of other NYSERDA programs in assisting with the implementation of
the recommended measures.

Although this survey is primarily designed to develop the NTG estimates, some responses
assisted in understanding participant behavior and may therefore be useful to NYSERDA staff
for program delivery purposes.

'® The MAR round-2 calls were conducted in May 2011 and MAR round-3 calls are planned for December
2011.

2-4



NYSERDA FlexTech Program Evaluation Evaluation Methodology

2.2 SAMPLE DESIGN

Sampling was required for each of the three core components of the evaluation described above.
Given that Flex Tech participants do not require follow-up from the Program to install measures,
the MAR telephone survey was designed to determine the percentage of the recommended
savings that were actually implemented. A nested approach to sampling was necessary and is
described below.

. The initial (MAR) telephone survey was designed to determine whether measures were
installed.
. The on-site and NTG surveys were conducted for sites found to have installed measures

through the initial telephone survey.

Thus, the results of the MAR telephone survey were used to develop the sample frame for both
the on-site survey and the NTG telephone survey. Table 2-1 provides a summary of the overall
sampling strategy for each factor to be estimated, including the data collection method, the
population size, the sample size, and the way the results were applied to the program population.
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Table 2-1. Summary of Overall Program Sampling Strategy

Data
Collection Application to
Factor Method Population Size and Description Sample Size Population
MAR Telephone Population: 1,176 sites 300 Applied to all sites
?Sav‘ngs survey of Sample frame: 657 studies with (411 of the 432 studies | Stratified by age of report
mstglled/ participants FlexTech reports in 2003 and before were contacted to and upstate/downstate
::Z(I)Irlr%rsnen ded) Fl;llt“lcltc h Octob?r, 20(3‘9; of these studies, 22”5 obtain 300 completed Estimated separately for
studies were in the “too -small to measure surveys) electric, natural gas, and
stratum, leaving 432 studies Note — The evaluators cogeneration savings
ended up completing
301 surveys and
including information
for 2 large studies
known to have been
installed in the final
tally. Information from
303 studies was
included in the final
tally.
SRR On-site Total sites with measures installed: 50 sites Applied to all sites
(vepﬁed . survey of 252 (31 in census strata, 19 Stratified by
:ZZ;IE;EE;;S/ I()Salrttéz)lp;ﬂt; Sample frame: 121 sites with at least randomly selected) upstate/downstate
savings installed one re(}ommended measure installed Note — The evaluators | Estimated separately for
i as verified through the MAR phone completed 44 on-site electric and natural gas
1pstalled for measures survey with FlexTech reports in 2006 hich
site) later: 2 1 e tudi .assessments whic
or later; 2 large cogeneration studies included the 2 large
known to bfe installed were also CHP studies.
included.
Removed from sample frame: 131
sites, consisting of 122 sites with
measures installed with FlexTech
reports prior to 2006 and 9 who
refused on-site survey
NTG Telephone | Sample frame: all business owners and | Participating business Applied to all studies
(free riders, surveys of | FlexTech vendors associated with the | owners and FlexTech Census - application by
participant participants | 121 sites with installations as verified vendors associated strata to be determined
spillover) and the through the MAR phone survey or with the 121 sites in
associated other methods with FlexTech reports the on-site sample
FlexTech in 2006 or later frame
vendors (census)

Note — completed 96
surveys.
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Figure 2-1 provides a graphical summary of the program sampling strategy.

Figure 2-1. Graphical Summary of Overall Program Sampling Strategy
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2 Studies 424 Studies
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2.2.1 MAR Sample

The first step in the sample design was to determine the method to be used for estimating the MAR.
Stratified ratio estimation (SRE) was considered as a potential sampling method since it allows for
efficient sampling design and generally requires a lower sample size for a targeted level of precision if
there is a strong correlation between the tracking system savings and the implemented savings.
However, a review of the previous evaluation done indicated that the correlation was not sufficiently
strong to create an advantage for the SRE approach; hence stratified random sampling was chosen as
the sampling method.

The MAR is calculated as the proportion of savings, based on self-reported installations of
recommended measures in a Flex Tech study as determined through a telephone survey, divided by
the savings associated with on-site verified installations. The precision/confidence target of 90/10
for the Flex Tech Program as a whole (statewide) was specified in the evaluation plan. The
components of the MAR sampling plan are summarized in Table 2-2.

The sample was reviewed to verify that studies with savings from all major measure groups were
represented in the sample. The MAR was calculated separately for natural gas, electric, and
combined heat and power (CHP) studies.

The sample frame contained some studies that had been contacted for previous MAR evaluations
completed in 2005 and 2007. All previously evaluated studies that fell into the census stratum
were included in the sample and those in the random stratum were included in the sample to the
extent that they were represented among the randomly selected studies.

Table 2-2. Summary of MAR Sample Design

Sampling Component Sample Approach Comments

Results from previous evaluation
suggest the correlation between adopted

Method Stratified random sample . X
11 P and claimed savings was too weak for
stratified ratio estimation.
Primary sampling unit Study Some studies consist of multiple sites.

Maximum source MMBtu This approach allows studies with both

Definition of size . electric and gas measures to be included
(electric or natural gas) . .
in a single sample.

90/10 precision/confidence target was
High level stratification variables Upstate/downstate set for each region; sample size was
allocated proportionally.

Stratification was designed to ensure

Fuel type (gas only, proportional representation, not to
Lower level stratification variables electric/gas, electric only) achieve a specified precision/confidence
and year of report target. Cut-offs were established by a

review of the data.

A total of 657 studies were completed from January 2003 through December of 2009. The study
size was determined according to the maximum source MMBtu (either electric or gas), and all
recommended measures (both gas and electric) were reviewed for the selected studies. This
approach allowed evaluators to analyze the study comprehensively and consider interactive
effects between measures or groups of measures, as well as to include all sites with adoptions
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from the MAR sample in the sample frame for the savings realization rate (SRR) site visits. More
detail on the sample design is provided in Appendix B.

The sample size of 300 was estimated on the basis of professional judgment. This large sample
was designed to be sufficient to allow stratification for the purposes of ensuring the sample is
representative of the population and to estimate the MAR for the Program as a whole at or
exceeding the 90/10 confidence/precision target.

Sample Frame Development

Since the MAR survey is intended to assess the installation rates over time, selecting the sample
frame requires balancing between including older studies to enable assessment of how the
adoption rates vary and restricting the survey to more recent studies to ensure that participants
will be knowledgeable about the study and the implementation of recommendations. To address
these competing objectives, studies completed from 2003 through 2009 were included in the
sample frame. Studies met eligibility criteria for the MAR sampling frame based on the time
passed since the participant received the Flex Tech report and the savings expected upon adoption
of report recommendations. Specific reasons that studies were removed from the sample frame
include the following:

. Studies that had no electric savings and no natural gas savings were excluded.

. Two large cogeneration studies were eliminated from the MAR telephone survey. These
studies had been previously confirmed as installed and were verified through the SRR on-site
survey.

Of the 657 eligible studies, 225 were found to comprise only 3% of the total recommended
savings and these studies were excluded due to the additional costs of contacting them in relation
to their total contribution to the program savings. Thus, the final sample frame consisted of 432
studies. Table 2-1 above summarizes development of the MAR sample frame in the first row.

The upper level of stratification was region (upstate/downstate), with the sample size of 300
allocated roughly in proportion to the savings within each region, as shown in Table 2-3.
Downstate studies accounted for about 23% of the studies and 24% of the maximum source
MMBtu savings.

Table 2-3. Studies and Total Savings by Region

Maximum Source
MMBtu Savings % of Total Max
(Electric or Natural Source MMBtu
Region # of Studies Gas) Savings Sample Size
Upstate 508 7,653,056 76% 230
Downstate 149 2,352,028 24% 70
Total 657 10,005,084 300

Within each region, studies were divided into size categories. The stratification of the studies by
size is described in Table 2-4, which shows the number of studies, the maximum source MMBtu
savings, and the minimum and maximum source MMBtu savings by study for each stratum.
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Table 2-4. Project Sites and Savings by Size Stratum for the Upstate Region

Sum of
Maximum % of
Source MMBtu | Maximum
Savings Source Minimum | Maximum Target
Sampling (Electric or MMBtu Source Source Sample
Stratum Method | # of Studies Natural Gas) Savings MMBtu MMBtu Size
Upstate Region

0 None 176 223,370 3% 26 2,948 0
1 Random 262 2,463,639 38% 2,985 24,805 160
2 Census 70 4,966,047 59% 25,244 620,908 70
Total 508 7,653,056 26 620,908 230

Downstate Region
0 None 49 68,741 3% 263 2,717 0
1 Random 76 817,253 35% 2,841 24,963 46
2 Census 24 1,466,034 62% 26,000 209,393 24
Total 149 2,352,028 263 209,393 70

MAR Sample Disposition

Survey protocols required that each site in the sample be contacted a minimum of six times at
different times of the day and days of the week. Attempts were made to contact almost all of the
facilities in the sample frame, with only 21 of 432 studies left at the completion of the survey.
The overall response rate for the MAR survey was 71%, as shown in Table 2-5.

Table 2-5. MAR Survey Disposition

Disposition Random Stratum Census Stratum Totals
Total number of studies in sample frame
Completed MAR survey 233 72 305
Could not reach 84 22 106
In progress/not completed 21 0 21
Response rate 69% 77% 71%

Response rates were reviewed by groups to assess whether specific segments of the population
were disproportionately represented in the survey responses. This analysis considered the impacts
of region, age of the study, fuel type, and size stratum (random or census). Based on these results,
the case weights were adjusted for non-response by region (upstate and downstate), size stratum,
and fuel type (studies with gas measures either in combination with electric or only gas measures
v. studies with only electric measures)."’

' Lohr, Sharon L. Sampling: Design and Analysis. Duxbury Press: Pacific Grove, California, 2009, pp.
265-272.
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2.2.2 On-Site Sample

The results of the MAR telephone survey were used to develop the sample frame for the on-site
survey. While the MAR survey was conducted at the study level, some studies included
recommendations made for more than one building or site (particularly school districts,
municipalities, and national chain stores). The on-site survey sampling was done at the site level
to facilitate the on-site survey and eliminate the need for additional sampling within studies that
are comprised of multiple sites. Through the review of the study reports and the information
gathered through the MAR survey, the sites associated with each study and the installed savings
at each site were identified to allow for sampling by site for the on-site survey.

While the MAR included FlexTech reports provided to participants from January 1, 2003 through
September 30, 2009, the sample frame for the on-site survey was restricted to studies completed from
January 1, 2006 through September 30, 2009."® This decision was made to ensure that the participant
would be likely to recall the FlexTech report and be able to provide sufficient technical details
regarding the report and the implementation of the recommended measures.

After the stratification had been completed and the size categories defined, the sample size for the
randomly-selected sites was calculated as follows:

2
er
n=|1.645—
(1o 35)
where,

1.645 is the number of standard deviations of variation assumed at the 90% confidence

level, i.e., that there is a 90% probability of the mean falling within this range
er is the error ratio

D is the desired relative precision

Sample sizes were estimated using an assumed error ratio of 0.60 and a relative precision of 0.10
for the overall program SRR estimate. The assumed value of the error ratio is in the range
recommended in The California Evaluation Framework.'® The allowable relative precision of the
random strata was adjusted to reflect the savings in the census stratum, which were assumed to
have no sampling precision since no sampling was conducted, and the finite population factor
was incorporated into the calculation.

Table 2-6 shows the on-site sample design including sampling components, sample approach, and
supporting comments.

'8 The approach presented in the evaluation plan was to solicit participants who received reports in 2007 or
later for the on-site survey. However, the sample frame developed from the MAR survey results turned out
to be smaller than anticipated and thus participants with reports issued in 2006 were added.

1 TecMarket Works, et. al. The California Evaluation Framework. Prepared for the California Public
Utilities Commission and the Project Advisory Group, June 2004, pp. 327-339 and 361-384.
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Table 2-6. Summary of On-Site Sample Design

NYSERDA FlexTech Program Evaluation

Sampling Component

Sample Approach

Comments

Method

Stratified ratio estimation

Previous experience indicated that the
realization rates associated with installed
measures tends to be highly correlated to the
recommended savings stated in completed
FlexTech reports.

Primary sampling unit

Site (building) with installed
measures

Some studies consist of multiple sites. Measure
installation location was confirmed through the
MAR telephone survey.

Definition of size

Maximum source MMBtu (electric
or natural gas)

This approach allows studies with both electric
and gas measures to be included in a single
sample. A census of the large studies was
included in the sample.

High level stratification
variables

Upstate/downstate

90/10 precision/confidence target was set for
each region; sample size was allocated
proportionally. Due to the small sample size in
the downstate region, a census of the larger
studies accounting for 95% of the savings was
selected.

Lower level stratification
variables

Size

Stratification was designed to ensure
proportional representation, not to achieve a
specified precision/confidence target. The cut-
offs for the strata were determined according to
the method described in The California
Evaluation Framework (2004).

Time frame

Participants with reports received
from Januray 1, 2006 through
September 30, 2009

Outliers

Two large generation studies
included in the census stratum

Two very large generation studies were removed
from the MAR sample frame since they were
known to be installed and were considered to be
outliers. Both of these studies were added to the
SRR sample to verify the estimated savings in
comparison to actual operating conditions.

As with the MAR survey, the upper level stratification variable was region and the sample sizes were
determined based on a review of the site-specific information. In the downstate region, excluding six
sites accounts for 4% of the realized maximum source MMBtu and conducting a census of the
remaining eight sites was the most feasible approach.”® Table 2-7 shows the number of sites and total

savings by region.

20 This percentage represents a higher percentage of the savings than the cut off for the upstate studies (1%)
due to the few number of studies in the downstate sample frame and the decision to include all of the

studies in the census strata.
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Table 2-7. Sites and Total Savings by Region

% of Total Expected
Expected Maximum Source MMBtu Max Source MMBtu Sample
Region # of Sites' Savings (Electric or natural gas) Savings Size
Upstate 105 667,074 65% 40
Downstate 14 356,978 35% 8
Total 119 1,024,052

1 . . . .
This table does not include the two large cogeneration studies.

The stratification of the studies by size is described in Table 2-8, which shows the number of
studies, the maximum source MMBtu savings, and the minimum and maximum source of
MMBtu savings by study for each stratum. The strata of very small studies, consisting of thirty-
five studies that make up a total of 1% of the adopted maximum source MMBtu in the upstate
region, were excluded from the sample because verifying these smaller studies would require
resources but would not contribute to reducing the uncertainty of the SRR estimates®'. For the
small sites in both regions, the overall savings realization rate was assumed to be 1.00.

Table 2-8. Sites and Savings by Size Stratum for the On-Site Sample Frame

% of
Sum of Adopted Adopted
Maximum Maximum
Source MMBtu Source Min Max Target
Sampling Savings (Electric MMBtu Source Source Sample
Stratum Method # of Sites' | or natural gas) Savings MMBtu MMBtu Size
Upstate Region

0 None 35 6,619 1% 2 610 0
1 Random 49 155,387 23% 709 7,994 19
2 Census 16 211,010 32% 8,214 20,610 16
3 Census 5 294,058 44% 29,148 92,513 5
Total 105 667,074 2 92,513 40

Downstate Region

0 None 6 13,961 4% 149 3,324 0
1 Census 5 61,144 17% 5,035 20,000 5
2 Census 2 72,480 20% 35,887 36,593 2
3 Census 1 209,393 59% 209,393 209,393 1
Total 14 356,978 149 209,393 8

! This table does not include the two large cogeneration studies.

*! The six smallest studies that account for 4% for the downstate savings were removed. This percentage
represents a higher percentage of the savings than the cut-off for the upstate studies (1%) due to the few
number of studies in the downstate sample frame and the decision to include all of the studies in the census
strata.
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Six of the forty-eight facilities in the sample declined to participate in the on-site survey or were
census studies corrected from non-zero to zero MARs during initial SRR investigation,
effectively removing them from the SRR sample.*” The two large CHP studies were included in
the SRR census stratum. These two studies account for 40% of the total adopted annual MWh
savings for those studies included in the MAR sample frame; thus verifying the accuracy of the
savings was a critical component of the evaluation. The final analysis was conducted with the
forty-four sites that received complete on-site verification. Appendix C shows the on-site survey
instrument.

2.2.3 Net-to-Gross Sample

The sample frame for the NTG surveys was the same as the sample frame for the on-site survey,
i.e., studies with at least one installed measure and FlexTech reports provided to the participant
from 2006 to 2009. As discussed above, the sample frame consisted of 121 sites. The FlexTech
evaluation plan specified that the M&V team would conduct NTG telephone surveys of 130
participating studies and the estimated seventy FlexTech engineering firms or vendors associated
with these studies. These sample sizes were designed to meet the 90/10 confidence/precision
target for the upstate and downstate regions. This approach ensured that the NTG surveys were
targeted toward participants who followed at least one of the recommendations in the FlexTech
report and also that the installations were recent enough to expect that the participants were able
to recall receiving the FlexTech report and the process of implementing the recommendation(s).
Given that the sample frame was smaller than the original sample size, a census of all 121 sites
and associated FlexTech engineering firms were included in the NTG sample. While the number
of completed surveys was lower than anticipated in the evaluation plan, attempting to contact all
potential respondents in the sample frame eliminated the potential for sampling error. Appendices
D and E present the participant owner and TA service provider survey instruments.

2.2.4 Sampling Conclusions

Estimating gross savings for the FlexTech Program has two components: the MAR and the SRR.
Program savings were estimated as follows in Equation 2:

Equation 2. Verified Program Savings Calculation

Verified Program Savings = MAR * SRR * Study Recommended Savings

The MAR was calculated from the results of the telephone survey, which was designed to
ascertain which measures were installed. Additional details on the MAR calculation methodology
can be found in subsequent sections of this report.

The MAR is assumed to change over time, as older reports are more likely to have savings
implemented than more recent ones. Therefore, the MAR sampling frame was stratified by the
year of the report.

The results of the on-site survey were used to calculate the SRR. Additional SRR calculation
details are provided in subsequent sections of this report. The sample frame for the on-site survey
consisted of the sites with installed measures as determined through the MAR survey or other
methods (e.g., the prior survey results) for FlexTech reports issued in 2006 or later. Since the
purpose of the on-site survey was to estimate SRR, i.e., the relationship between the savings
estimated in the FlexTech reports as compared to the actual savings acquired at the site, the

22 This adjustment was necessary for sites when the participant responded to the MAR telephone call
indicating that measures had been installed, but further investigation determined that this was not the case.
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sample design was based on the assumption that the accuracy of the savings in the earlier reports
is substantially the same as the later reports. Thus the SRR is expected to be the same over the
entire period of program implementation and was applied to all studies.

The relative precision of the MAR estimates was calculated using the standard calculation, as
given below in Equation 3.

Equation 3. Relative Precision Calculation

cv
rp= (1.645 \/—E)

where,
cv = The coefficient of variation
n = The sample size

The finite population correction factor was also incorporated into the estimation of relative
precision. The method for estimating the precision of the SRR was similar, using the error ratio
rather than the coefficient of variation. For both surveys, the weights were adjusted for non-
response by using weighted-class adjustments.*

The precision of the total gross savings was adjusted to account for the two-stage sampling
process for the MAR and on-site surveys. Since the sample frame for the on-site survey was a
subset of the respondents from the MAR telephone survey, the worst case scenario was assumed,
i.e., that the two sample frames are completely correlated. In this situation, the combined
precision of the total gross savings is approximated by Equation 4 below.

Equation 4. Combined Precision of Total Gross Savings

Pcombined =P MAR T P SRR
where,

P_.ompinea = The prccision of the total gross savings
Pyar = The precision of the estimated MAR
Psrr= The precision of the SRR

2.3 DATA TRACKING

The FlexTech Evaluation Team used a web-based tool called Salesforce to track the MAR
telephone survey calls, document the survey results, and track the study’s progress. Salesforce
provides the means of tracking the progress of many events associated with multiple studies in a
central database that is accessible from multiple locations. The developers originally built the
software as a contact management tool for enterprise-level marketing departments, but it is a
powerful tool for evaluation field management as well. Both sales and evaluation M&V tracking
systems require monitoring of groups of people managing studies through milestones and
recording contacts and their outcomes. Salesforce enabled our team to track the results of the
contacts associated with more than 400 customers using a common tool that could be accessed by

3 Lohr, Sharon L. Sampling: Design and Analysis. Duxbury Press: Pacific Grove, California. 1999, pp. 266
- 268.

2-15



Evaluation Methodology NYSERDA FlexTech Program Evaluation

the entire team. It tracked both evaluation progress and the implementation status of the
recommended energy efficiency measures with the ability to store and edit contact information,
measure-related data, and survey responses in real time. It is also scalable for the future.

Appendix F discusses this tracking tool in detail and how the evaluation team used it for this
study. In this report, the Salesforce database is referred to as the “tracking system.”

2.4 MEASURE ADOPTION RATE

2.4.1 MAR Evaluation Approach

The study-level MAR represents the percent of savings of measures recommended in completed
studies that have been installed. The MAR was calculated as shown in Equation 5.

Equation 5: MAR Calculation

kWh Installed in a year—n

MAR, =
kWhgecommended
where,
n = Years between study completion and installation
MAR = Measure adoption rate

kWhnstalled in_a_year n = Total kWh savings estimated in the FlexTech studies for all
customer-reported installations in year n

KWhpecommended = Total kWh savings for all measures recommended for
implementation in the FlexTech studies

A MAR of 1 would indicate that customers had installed all recommended measures in their
FlexTech studies.

The MAR estimate was tabulated in a matrix format as shown below:

Year Bin 0 1 2 3 n+
Measure adoption rate MARO MARI1 MAR2 MAR3 MARn
where,

MARO = MAR for year 0, meaning the first 12 months following study completion
MARI1 = MAR for year 1
MAR2 = MAR for year 2, etc.

Year X is the difference between the year in which the study was delivered to the customer and the
year in which it was actually installed. It is likely that a study delivered to the customer in 2008 will
have some measures in year bin 0, some in year bin 1, and some in year bin 2 depending on when they
were actually installed. This method captures the rate at which the measures are adopted over time.

Units of kWh are presented in the MAR equation above. In the case of non-electric (fuel) savings, the
same equation was used, with MMBtus replacing the electric kWh. These results are also separable by
upstate/downstate, energy efficiency, measure technology category, and on-site generation.
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The final MAR for each reporting cycle was the total installed kWh savings for that entire
reporting cycle divided by the total recommended kWh savings for that reporting cycle.

The MAR telephone survey followed standard survey methodological procedures:

1. An advance letter was sent via postal mail to the Facility Manager or other identified
contact at each study site prior to conducting the telephone calls.

2. The interviewers called at least six times at different times of the day, different days of
the week, and over multiple weeks.

3. In the case of studies that included more than fifteen recommended measures, prior to the
interview, the interviewers grouped measures that represented over 80% of the savings,
creating a manageable list of measures to investigate. According to the interviewers, less
than ten measures per interview were deemed as appropriate for a 30-minute interview. In
the case of studies that had a majority of its measures of equal or similar magnitude
savings (all converted to MMBtus), a random sampling tool was used to select ten
measures that would be queried during the telephone survey.

Several respondents chose to respond through email exchanges. Overall the response rate
exceeded 70%, and interviewers used the tracking system to enter responses.

Due to the highly technical nature of the questions and dialog, engineers rather than social science
research professionals conducted the interviews. Inspections and subsequent in-person interviews
during the site visits revealed that a material proportion of the MARSs reported by respondents in
the telephone survey was incorrect. It is believed that the complexity of the questions caused the
discrepancies and that the erroneous responses would have been greater without technical
interviewers. Furthermore having the same engineer conduct the interview and visit the site
enabled coherent interpretation and correction of responses when necessary. It also is possible
that fewer of the discrepancies would have been discovered otherwise.

The final step in MAR calculation was to develop a correction factor based on the observed /
telephone interview-based adoption rates in the SRR sample. The correction factor was
calculated based on the weighted average percentage of source-based savings that was
corrected in the SRR sample.

2.4.2 Comparison with Prior MAR Evaluation Approach

The prior evaluation efforts completed in 2005 and 2007 used the same Equation 5 presented
above to calculate the MAR. The most significant difference between this evaluation’s MAR
calculation method and the prior method is that this evaluation’s questionnaire asked respondents
to estimate survey installation date. Analysts constructed adoption rate curves as a function of
time lapse between the study completion date and the installation date. In the prior study the
adoption rate curve was constructed based on the time span between study completion and the
study interview.

This survey’s interview script (see Appendix A) differed modestly in terms of the questions
posted. Differences in the core adoption rate question phraseology are minor enough to allow a
comparison of results. Other differences relate to the number of completed MAR telephone
interviews and follow up.

. The 2004 evaluation efforts were based on 139 MAR telephone surveys.

. The 2006 evaluation effort was based on 131 MAR telephone surveys, which included 99
studies from the 2004 evaluation.

. The prior evaluation samples were selected for an 80/20 confidence/precision.
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. The current evaluation efforts completed 301> MAR telephone surveys with 90/10
confidence/precision for presenting the separate results for upstate/downstate and by
energy efficiency and on-site generation.

. The prior evaluation accounted for any MAR-related discrepancies found during the on-
site visits in the SRR calculations instead of restating the MAR.

2.5 SAVINGS REALIZATION RATE

2.5.1 SRR Evaluation Approach

The SRR is the ratio of the field verified energy savings to the phone verified energy savings. The
SRR represents the percent of study-estimated savings for implemented measures that the
evaluation team estimates as being actually achieved based on the results of the on-site survey
and analysis.

The SRR calculation for electric energy is shown below in Equation 6.

Equation 6: SRR Calculation

SRR < KWHh Field verified
kWh Phone verified
where,
SRR = Savings realization rate

kWheielq verifiea = Field-verified kWh savings (by M&V contractor or CIPP consultant)
for all installed measures from FlexTech study

kWhphone verifiea = kKWh savings estimated in the FlexTech study for all measures that
customers reported as installed during the phone survey

Note that unlike the MAR, the SRR is not time dependent.

The first step was to determine whether any measures in the sample had previously been
evaluated or if they had received extensive M&V through program-funded activities. Specifically,
the evaluator checked the following:

1. Whether the measure(s) was installed through the Enhanced Commercial/Industrial
Performance Program (ECIPP) Tier 3, which requires substantive post-retrofit M&V. If
so, the evaluation team reviewed the EF/ECIPP M&V documents for the analysis rigor
and any deviation observed at the site and either used the EF/ECIPP program estimated
savings associated with that study or leveraged it and improved upon the EF/ECIPP
M&V estimates by collecting more information.

2. Whether the measure(s) previously had been evaluated as part of the rigorous 2009 Large
Savers evaluation. If so, the FlexTech evaluator checked with the applicant for any
changes that had occurred since the prior evaluation. If not, the prior evaluation results
were used for those measures. If there had been changes, the large savers analysis was
used as the starting point for modified analysis. There were two such studies.

 Researchers completed telephone interviews associated with 301 Flextech studies. There were two
additional studies for which the MAR results were already known, for a total of 303 completed MAR
questionnaires.

2-18



NYSERDA FlexTech Program Evaluation Evaluation Methodology

3. Whether the measure(s) had been evaluated as part of the prior FlexTech evaluation. This
check only applied to the few studies in this sample that were completed in early 2006. If
a measure was reported to be implemented in the prior evaluations, its prior reported
MAR value was used. The prior MAR telephone survey measures were only surveyed if
they were reported as not implemented or partially implemented.

After checking for prior evaluation, the evaluation manager developed preliminary levels of rigor
assignments for each remaining study in the SRR sample according to a defined procedure.” This
procedure helped the team optimize the use of available evaluation funds to minimize overall

uncertainty. After rigor assignment the manager assigned lead evaluation engineers to each study.

The lead evaluation engineer and team developed a unique M&V plan and budget for each study
in the SRR sample. In every case the MAR interview engineer led or was part of the SRR
evaluation team. The team engineers recruited and visited the site, completed an interview,
inspected the measures (and possibly non-measure systems for the NTG consideration), took spot
measurements, installed loggers and returned several weeks later to collect them if the assigned
rigor level supported such work, performed the savings analysis, and completed a site-specific
evaluation report. Each M&V plan and report was subject to technical QC and each report was
subject to editorial QC prior to completion.

Once the SRR had been calculated for each stratum, the results were combined to determine the SRR
for the entire program. The two large CHP studies that were considered to be outliers were
incorporated into the final calculations as follows:

. The SRR was calculated for all studies in the on-site sample by stratum and then
combined to determine the SRR for the on-site sample (a subset of the MAR survey
respondents).

. The savings for all studies in the total MAR sample frame (without the outliers) were

aggregated and the MAR was applied to determine the total adopted savings as estimated
by the Program; then the SRR was applied to determine the total gross savings excluding
the outliers.

. The recommended savings for the outliers were added to the total adopted savings for the
MAR sample frame, the verified savings were added to the total verified savings for the
MAR sample frame, and the program SRR was recalculated.

2.5.2 Comparison with Prior Evaluation Approach

The SRR equation used in the prior evaluations was the same as the current evaluation equation.
The following are differences between the current and prior evaluations concerning the estimation
of SRR:

1. The SRR for the 2005 evaluation was based on the results at fifty-nine sites. The prior
evaluation team conducted visits at thirty-four of the fifty-nine sites and used the ECIPP
program results for the remaining sites.

2. The 2007 evaluation did not involve any site visits. The 2007 evaluation adjusted the
2005 SRR estimate based on some corrections.

2 Rigor Assignment for the On-Site M&V from the Measure Adopters among the Flexible Technical
Assistance Participants, from Jon Maxwell and Satyen Moray, ERS; Kathryn Parlin, WHEC; and Lori
Megdal, Megdal & Associates, LLC (M&A) to Judeen Byrne, NYSERDA Energy Analysis and the
Evaluation Staff of the New York Department of Public Service. November 16, 2010.
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3. The exact rigor of the M&V process used in the 2005 evaluation is not well
understood.
4. The current evaluation sampled forty-four sites for on-site surveys to estimate the SRR.

Of the total, nineteen were assessed at the basic and enhanced analysis rigor involving
deployment of multiple data loggers and analyzing data. The remaining sites were
assigned spot measurement rigor, which still involved physical inspection of the
installed measures and taking spot readings.

5. The prior evaluation sampling for the on-site work was based on 80/20 precision while
the current evaluation is based on 90/10 precision at the program level and for
upstate/downstate.

2.6 NET-TO-GROSS EFFECTS

2.6.1 Methodology for Free Ridership and Participant Spillover

In addition to estimating gross savings, an equally important element of impact evaluation is to
construct solid and defensible estimates of all impacts that are program-induced (rather than
naturally occurring). This is often accomplished through assessing the proportion of savings
associated with those who would have taken the actions without the Program (free riders) in
comparison to program savings and the proportion of the savings from actions taken outside
NYSERDA programs, but due to the Program (SO). The combination of these - the net-to-gross
ratio (NTGR) - becomes the adjustment factor to derive net impacts.

The reliability for attribution relies more on construct validity than on sampling precision and this
issue is the most important reliability issue for FR (as opposed to gross savings impact methods).
The alternative of what would have occurred cannot be known with certainty. Survey inquiry is
complicated as it is asking about conjecture of a theoretical alternative. Use of prior survey
experience for specific question wording, measuring FR in more than one way, and obtaining
market or other comparatives are several ways to increase the reliability of the estimate of the
NTGR. Measuring FR in multiple ways can increase the construct validity of the estimate.

Consequently the primary self-report inquiries and FR algorithm for this evaluation replicate
previous evaluations of NYSERDA SBC programs. The prior method was validated recently
through one of the industry’s most comprehensive in-depth quantitative and qualitative FR
investigations: the 2008 Impact Evaluation of the Largest Energy-Savings Studies (Largest Savers).

In recent years, the energy efficiency program offerings in New York have expanded significantly
with the addition of utility efficiency programs. Self-report FR methods and other FR methods
will likely need to change in future evaluations to account for the range of efficiency programs
being offered. Since this evaluation covers the program period of FlexTech study reports being
provided 2007 to 2009, which predates the field implementation of the utility programs,
replicating the previous SBC evaluation methods provides a defensible FR estimate for this
evaluation and will establish a benchmark for comparison to future FlexTech evaluations.

The remainder of this section covers a general description of the method used to estimate FR and
participant SO, the source of the estimate of non-participant SO, additional detail on the
algorithms used to estimate FR and participant SO, and an explanation of the calculation of the
combined NTGR.
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2.6.2 Overall Method for Free Ridership and Participant Spillover

For program participants, assessing program-induced impacts involves producing two estimates:

1. Free ridership (FR) - The Program-supported measures (or the proportion of the
savings) participants would have adopted within the same time frame in absence of the
Program.

2. Spillover (SO) - Additional efficiency actions that are taken due to what participants

learned or experienced through the Program. “Inside” SO occurs when energy saving
actions are taken at the same study site, but are not done as part of the Program.
“Outside” SO occurs when energy saving actions are taken at other sites that are not part
of their program participation.

Participant FR and SO data were collected through telephone surveys with participating customer
decision-makers and participating FlexTech Technical Assistance (TA) service providers.

The FR method for this evaluation improved upon the prior FR method by collecting additional
data to create an enhanced self-report. This approach was employed to increase the construct
validity of the FR estimate. The enhancements required gathering more information on the
efficiency decision-making as described below.

1. Additional decision-makers - For large studies, extra effort was expended to investigate
the involvement of other decision-makers, the level of their influence, and their contact
information. The Impact Evaluation Team, through NYSERDA'’s evaluation survey
contractor, attempted to survey all of these influential decision-makers. FR estimates,
based upon the prior FR survey questions and algorithms, were derived for the primary
customer contact and the influential decision-makers by study and combined based upon
the influence of the different decision-makers and the type of decision-making process
used in that firm.

2. Consistency check against capital investment policy - An on-site survey instrument
was developed to be used for large studies as part of the on-site visits. This instrument
was designed to gather information on the energy efficiency and actual capital investment
policies employed by the firm based on observation of the systems found on-site. As part
of this process, the Impact Evaluation Team engineers noted the condition of non-
program systems, ranging from “duct-taped together” to “energy efficient or relatively
new.” This information was then compared to the responses to the FR questions in the
telephone survey. (The on-site survey instrument is provided in Appendix C.)

This approach was designed to develop a better understanding of the decision-making process for
energy efficiency improvements within these firms and triangulate FR estimates using additional
sources of data.

The prior method was based on estimating the savings-weighted average free-rider factor
individually for participants and service providers and combining these separate estimates using a
savings weighted average. In the Largest Energy-Savings Studies evaluation, survey questions
were designed to investigate the influence of the vendor and their role within the participant’s
decision-making process for each measure. This approach provided sufficient information to
combine the customer and vendor responses on a case-by-case basis and develop the overall
savings-weighted free-rider estimate. The program free-rider factor was also calculated using the
prior method of averaging participant and service provider averages to compare the two methods.
This analysis indicated that the difference in the overall free-rider estimate was quite significant.
Based on the findings and recommendations of this previous evaluation, more detailed research

2-21



Evaluation Methodology NYSERDA FlexTech Program Evaluation

was conducted to differentiate between the free-rider estimate provided by the participating
building owner and the estimate derived from the TA service provider survey for the study.

2.6.3 Free Ridership Prior Self-Report Algorithm

The process of estimating a participant’s FR using the prior evaluation method has several
components, as explained below.

. Direct FR is estimated by asking how the Program impacted the timing, likelihood, and
share of measures installed, with likelihood and share asked by measure.

. Study-level FR is based on asking the participant to estimate, across all measures, the
proportion of the total study savings that would have been achieved without the Program.

. A consistency check is conducted by comparing these preliminary FR estimates against
other measures of program influence.

An initial FR estimate for each participating customer is determined from two different sets of
questions. The first set, measuring direct FR, asks the respondent to assess the impact of the
Program on the installation of individual energy efficiency measures. The second set of questions
asks the participant to estimate, across all measures, the proportion of the total study savings that
would have been achieved without the Program. This process provides the second FR estimate,
which is then averaged with the direct FR estimate for the study to develop a preliminary average
FR estimate for each participant.

To determine direct FR, participants are asked the likelihood of installation without the Program
for each measure installed. Because the Program may be effective in increasing the quantity of
efficient equipment installed, participants are also asked to estimate the share (proportion) of the
efficient equipment that would have been installed without the Program, e.g., the percentage of
the light fixtures that would have been upgraded to efficient fixtures if the participant had not
received the FlexTech study. The responses to these two sets of questions are multiplied together
to determine the FR rate by measure.

The third element of the direct FR analysis is timing. For the FlexTech Program, the key issue is
when the participant would have conducted a similar study. The NTG survey included a series of
questions to determine whether the participant was planning to take similar actions prior to
enrolling in the Program, and these responses were used to establish the timing multiplier. This
factor adjusts FR for participants who installed measures earlier due to participation in the
Program. If the participant would have initiated the same type of study within 1 year, the direct
measurement of FR described above is left unadjusted. If the participant responds that they would
have eventually conducted a study but not for 5 years or more, direct FR is multiplied by zero,
indicating that the participant is not a free rider. Proportional adjustments are made for responses
between 1 and 5 years. The preliminary participant FR is calculated as the savings weighted
average of the measure level FR estimates multiplied by the timing factor.

A consistency check was performed by comparing the preliminary FR estimates developed
through the above process to the participant’s responses regarding the influence of the Program.
This verification process is facilitated by the use of another set of questions that asked about the

*% Over 20 years of experience in estimated self-report free ridership for energy efficiency program
evaluation has set standards for quality FR measurement. One of these is to include additional inquiries and
perform consistency checks across the inquiries. Estimating the hypothetical construct of FR based upon a
decision that the participant might never have faced is quite difficult. The FR measure also needs to
measure what would have occurred in the absence of the Program, not just what the participant “intended”
to occur (as many good intentions do not actually occur).
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influence of the Program on the overall study. The surveys contained three questions that are
designed to measure the influence of the Program:

1. Prior plans - Participants are asked if they had any plans to install the high efficiency
measures recommended by FlexTech. If so, they are then asked to describe any planning
for energy efficient installations the firm had done prior to participating in the Program.
The interviewer then assigns a score for this level of planning that ranges from 0 to 4
with 0 indicating no plans and 4 indicating that the high efficiency system was selected
and budgeted.

2. Program influence - Participants are asked if the FlexTech Program influenced the type,
number, or efficiency of measures installed. Those attributing influence to the Program
are asked to describe the Program’s influence on the decision to incorporate high
efficiency at this site. The interviewer then rates the response from 0 to 4 with 0
indicating the Program had no influence and 4 indicating the Program was the primary
reason that the high efficiency system was installed.”’

3. Program importance - Participants are asked to rate the importance of the Program in
their decision to install high efficiency measures. They are asked to rate importance from
0 to 4 with 0 indicating the Program was not at all important in the decision to install the
high efficiency system and 4 indicating the Program was very important in that decision.

The responses from these three inquiries are averaged to determine the overall program influence
score. This average is then converted into an upper and lower bound range of plausible FR values and
compared to each participant’s direct FR estimate discussed above. If the participant’s direct FR
estimate falls below the lower or above the upper bounds of FR based on the program influence
questions, the final FR estimate is adjusted upward or downward to the edge of those bounds
according to the influence score.

This algorithm for the calculation of a consistent participant FR estimate is used with the survey
data from each respondent; it is the respondent’s estimate of that participant’s FR. The multiple
respondents and additional data gathering are the elements that enhance this self-reported FR
method from one where only the end user’s telephone survey data is relied upon.

A schematic of the enhanced self-report approach used for this FlexTech evaluation is provided
inFigure 2-2. It shows each of the components described above with what flow or combinations
are used between them. (These are also described above.)

27 A reference table defining each score was provided to the interviewer to enhance consistency among the
raters (inter-rater reliability).
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Figure 2-2. Schematic of the Enhanced Self-Report Components and How They Are Combined to
Estimate Free Ridership for FlexTech
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2.6.4 Participant Spillover Estimation Method

Spillover is defined as energy efficiency savings that are induced by the Program but had not
directly been part of the Program. The building owner survey included questions to estimate
participant inside and outside SO. (Participant inside spillover is when the Program induces the
participants to take additional efficiency actions that were not part of the Program, i.e., the
FlexTech study. Participant outside spillover is program-induced additional efficiency actions at
other sites.). The participating service providers were asked about the Program’s influence on
their practice with other customers to estimate the participating TSP providers outside spillover.

Double counting is a concern when estimating SO from two separate sources (participating
building owners and TA service providers). For example, it is possible that some of the building
owners outside SO could be studies that are also outside SO for participating service providers
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(the TA service provider for that building owner or another participating service provider). To the
extent that this occurs, using both building owner and service provider estimates would
overestimate SO. To ensure this does not occur, inside SO is estimated from the building owner
surveys, and outside SO is based only on the service provider responses. The building owners’
responses for outside SO are not used in deriving the Program’s NTGR, but are reported as
additional information.

The participant inside SO questions included the following?®:

1. Were additional energy efficient measures installed at the same site due to the influence
of the Program that did not receive direct program support?

2. If so, were the savings from the added measures higher or lower than the energy savings
from measures that were supported by the Program? This question was followed by a
request to estimate the savings from the additional measures as a percentage of the
savings achieved through participation in the Program?’.

3. What is the percentage of these extra savings that could be attributed to the respondent’s
experience with the Program?

The outside study SO questions were similar, except that they were specific to efficiency
measures installed at a different site.

The inside and outside SO questions were asked by fuel source (electricity versus natural gas) in
order to maximize the accuracy that could be obtained in a telephone survey. The SO rates are
calculated by combining the responses by fuel type, converting all savings to source MMBtu for
electricity and natural gas MMBtu, and then estimating an overall value for both fuels. This dual
approach was designed to improve the accuracy of responses while maintaining larger sample
sizes for greater sampling precision.

The total SO rate was calculated by adding the inside and outside SO rates as seen in Equation 7.

Equation 7: SO Calculation
Total Participant Spillover = Inside Spillover + Outside Spillover

As SO occurs outside the bounds of the Program, it is not possible for the Program to track
each occurrence. Conducting impact evaluations enables the identification and estimation of
the SO impacts.

2.6.5 Non-Participant Spillover

The influence of NYSERDA’s Flex Tech Program on the C/I sectors can easily overlap with the
influence of NYSERDA'’s other major commercial and industrial non-new construction program,
the Existing Facilities Program. Recognizing this, NYSERDA conducted a C/I non-participant
spillover (NPSO) study applicable to C/I programs in 2005 and 2007°°, and an updated C/I NPSO

*¥Please refer to survey instrument Appendices E and F for the exact wording of the NTG questions.

* Efficiency program evaluation has found that many customers cannot identify their energy usage or the
amount of energy saved accurately. The evaluation field has learned that it is more accurate to have
respondents answer questions relative to their program energy savings. Then the analyst can use a relatively
accurate estimate of those savings as the benchmark to calculate the energy savings relating to the survey
inquiry.

3% Commercial and Industrial Market Effects Evaluation, for New York State Energy Research and
Development Authority, by Summit Blue Consulting and Quantec, October 2007.
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study is currently underway. The C/I NPSO rate from this prior study will be used for all
NYSERDA C/I programs until the results from the updated study are complete. Consequently,
Flex Tech’s NPSO rate used in calculating the NTGR is that from this prior NPSO study of 15%.

This evaluation did make inquiries concerning TA Service Providers expectations of NPSO to
ascertain if they corroborated the occurrence of NPSO from the FlexTech Program. The TA
service provider survey asks three questions to provide indicators of NPSO from the FlexTech
Program.

2.6.6 Net-to-Gross Ratio

The above discussion describes two key components of constructing solid and defensible
estimates of program-induced impacts, FR and SO, and how these are estimated in this impact
evaluation. The surveys that gather the information needed, as described above, can be found in
Appendix B.

The FR and SO rates are combined to produce a net-to-gross ratio that is applied to evaluation-
estimated gross savings to produce net savings as seen in Equation 8.

Equation 8: NTGR Calculation

Net - to - Gross Ratio (NTGR)
= 1- Free Ridership Factor + Total Participant Spillover Factor +
C/I Non-participant spillover ratio

This method enables the Program to account for participant net savings and SO savings, which
ensures that the final net program savings estimate is all inclusive and credits the Program’s
impact in a precise and balanced manner.

2.6.7 NTG Survey Implementation

Three similar telephone surveys and a separate data collection effort within the M&V on-site
survey were fielded. The NTG telephone surveys were a census attempt to survey participating
owners and service providers for participants who adopted measures from studies completed in
2006 through 2009. (See Section 3.2 for more information about the sample frame and design.)
The telephone surveys and on-site data collection are described below.

NTG Telephone Surveys

The three NTG telephone survey instruments were designed for the following groups:

1. Participating owners

2. Additional decision-makers in the participating firms that received studies with large
savings

3. Participating TA service providers

The additional decision-makers for large savings studies were identified through the survey with
the NTG participating owners, which asked respondents about the decision-making process
relating to FlexTech participation and the contact information and influence level of other
individuals in their firms who were instrumental in the funding and measure installation process.

The first two survey instruments were identical except that the survey of additional decision-
makers did not contain the firmographics section, as that data had already been gathered during
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the initial survey of participating owners. Advance letters to introduce the survey were sent to all
potential primary participant contacts and the TA service providers before they were contacted.

Extensive checks were conducted by APPRISE prior to fielding to ensure that all skip patterns
were correct and all question wording was comprehensible to respondents. Three participating
owner surveys were conducted as a pretest to assess the wording of the survey instrument as well
as to train interviewers at the call center; minor adjustments to the response options were made as
a result of the pretests. Since the changes were minimal, one of the three pretests was included in
the final data file. The other two cases were removed from our sample at a later date after being
identified as sites that had participated in the 2008 Impact Evaluation Largest Energy-Saving
Studies.

The interviews were conducted using a computer-assisted telephone interview (CATI) survey
instrument. Two specially trained executive interviewers were used due to the complexity of the
questionnaire and the need for the interviewer to exercise judgment in selecting questions and
coding responses. These two interviewers conducted all of the surveys for this evaluation. Extensive
training and quality control checks were conducted by APPRISE to ensure that the survey house
had the necessary support to field the surveys.

The survey of participating owners was in the field from April 5, 2011 to May 6, 2011 and the
calls to additional decision-makers were made from Monday, April 25, 2011 to Wednesday, May
25, 2011. The interviews with the TA service providers were conducted from April 26, 2011 to
May 27, 2011. Interviewers called potential respondents during daytime weekday hours and calls
were rotated between the morning and afternoon on different days of the week.

For the service provider survey, there were two types of respondents based on the number of
FlexTech sites associated with the service provider:

1. TA service provider for one site
2. TA service provider for multiple sites

For TA service providers who conducted FlexTech studies at more than one site, survey
administration procedures were slightly different after the initial survey was complete. The first
time through, the respondent was asked all questions in the survey. For subsequent surveys, only
questions pertaining to the unique FlexTech site were asked; these questions covered program
influence, FR, and participant SO. General questions about the TA service provider were asked
only once to reduce respondent burden, avoid redundant questions, and maximize the number of
completed interviews.

APPRISE staff prepared and sent out letters to two difficult-to-reach TA service providers
associated with multiple FlexTech sites. These two difficult-to-reach respondents conducted
FlexTech studies for a total of eighteen sites in the sample frame (22% of the total sample frame).
NYSERDA staff also reached out to these respondents via e-mail. Combined efforts resulted in one
respondent completing the seven surveys for the sites where the firm conducted FlexTech studies.

A total of forty-eight interviews of participating owners and one pretest interview were completed
and included in the final data file for these respondents, and forty-seven interviews of TA service
providers were conducted. Table 2-9 shows the disposition of all sampled telephone numbers
dialed for the participating owner and service provider surveys and provides the contact,
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cooperation, and overall response rates. APPRISE provided survey implementation reports with
the details of the survey implementation described in this section.”®

The American Association of Public Opinion and Research’s (AAPOR) definitions for sample
disposition are used by APPRISE for the FlexTech NTG telephone surveys. (The definitions of
the standard sample disposition rates are provided in Appendix J of this report.) The cooperation
rate is the percentage of contact numbers that consented to an interview. The response rate is the
number of completed interviews divided by all eligible sample units. The NTG Participating
Owner survey achieved a cooperation rate of 93%, and a response rate of 64%. The NTG TA
Service Providers survey achieved a 100% cooperation rate and an overall response rate of 69%.
These rates and the detail counts are provided in Table 2-9.

Table 2-9. Sample Disposition for the FlexTech NTG Surveys of Participating Owner and TA Service

Providers
Number of Percent of Number of Percent of
Participating Participating Participating Participating
Total Sample Used Owners Owners TA Service TA Service
Providers Providers
77 100% 82 100%
Excluded Not working/unusable 0 0.0% 2 2.5%
sample number
Respondent never 6 7.8% 4 4.9%
Not available 15 19.5% 16 19.5%
contacted Answer machine 0 0.0%
Call back/left 800#
Unknown No answer/busy 3.9% 1 1.2%
cligibility §;T:£scﬁori$ectomplete ’ o
Excluded Not eligible/not qualified 0 0.0% 12 14.6%
business Over quota 0 0.0%
Refused/ Refused/ 3 3.9%
break-off break-off 1 1.3%
Completed interview 49 63.6% 47 57.3%
Contact rate (53/74=.716) 71.6% 70.1%
Cooperation rate (49/53=.925) 92.5% 100%
Response rate (49/77=.636) 63.6% 69.3%

See the Glossary for definitions of Contact Rate, Cooperation rate and Response rate as defined by AAPOR.

The survey of additional decision-makers proved to be more difficult than the survey of participating
owners. These decision-makers were identified by the original respondent of the participating owner
survey but contact information for these additional decision-makers was seldom provided. Looking
for contact information and re-contacting the original respondent failed to aid completion of these

3! All of the disposition codes and rate formulae provided by APPRISE are consistent with the standards of
the American Association for Public Opinion Research (AAPOR).The contact, cooperation, and response
rates are the AAPOR #3 rates.
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types of surveys. A census attempt was conducted for the NTG additional decision-maker sample.
Three of these surveys were completed from a target of twenty-one.

On-Site Data Collection

The final survey used for the FlexTech NTG analysis was an observational component of the on-
site M&V survey with some of the larger participants. The survey items were incorporated with
the site visit checklist, and the data was collected by the engineer performing M&V on-site. The
engineer asked whether the firm had a written energy efficiency policy and, if so, requested a
copy. The engineer noted the presence and condition of energy-related equipment beyond those
recommended in the FlexTech study. For these non-program measures, the engineer provided a
condition and efficiency score from 0 to 5 with 0 representing equipment that was old and
patched together and 5 representing high efficiency equipment in good operating condition.
Further descriptions of these scores are shown in Table 2-10.

Table 2-10. Indicator of a Firm’s Capital Investment Strategy from On-Site Observation

Condition/ Description/Guidance for Scoring
Efficiency

Score

0 “Duct-taped” to make barely operational

Very cost-effective to fix correctly or replace
Unbelievable, looks like they are ready to go out of business

1 Old and obvious that replacement should have been undertaken to lower operating/repair costs
2 Operational but retrofit, for energy efficiency or repair costs, quite likely to be cost-effective.
3 Not high efficiency but not old and meets standard industry practice

4 High efficiency equipment as of a few years ago

Payback for retrofit probably at least several years out

5 High efficiency equipment in good operating condition

2.6.8 Data Available for NTG Estimation

As discussed in Section 3.6.1, construct validity is the area of greatest concern regarding
estimating free ridership. This issue is addressed through the use of multiple inquiries and
consistency checks of a participant’s responses. The series of direct self-report FR questions was
designed to elicit explicit estimates of FR from the respondents. A participant’s FR estimate was
adjusted when the two direct FR measurements conflicted with questions regarding the level of
program influence on their adoption decisions.

The enhanced self-report approach required additional data collection beyond the telephone
surveys with the primary end user and TA service provider, including the following:

. Telephone surveys of additional influential decision-makers for the largest energy saving
participants
. On-site data collection relating to the participating firm’s capital and energy efficiency

investment strategy

. On-site observations regarding the type and condition of the existing systems still in use,
i.e., energy-related systems that were in place prior to the FlexTech report and in use at
the time of the on-site survey

The NTG telephone surveys were a census attempt of the participating end users who adopted
one or more of the recommendations from FlexTech reports issued in 2006 through 2009. A total
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of forty-nine surveys were completed with participating owners, and the TA service providers
were surveyed for forty-seven sites.** (Telephone survey implementation and survey disposition
are discussed in detail in Section 3.6.7.)

The on-site NTG data regarding whether the firm had an energy efficiency policy was collected
from forty-one sites and non-program systems was scored based upon its condition and energy
efficiency at six sites. The availability of various types of FR information by number of sites is
provided in Table 2-11 below.

Table 2-11. Number of Participating Sites with the Types of NTG Information Available for Them

NTG Data Source Number of Sites with Usable Proportion of NTG Analysis Sites with
Information’ Information from This Source'

(Total Sites in NTG Analysis = 67)a

NTG participating owner 47 70 %
telephone survey

NTG participating TA service 46b 69%
provider survey

Additional decision-makers 1 2%

Information on whether the firm 41 61%

has policy on energy efficiency —
from on-site

Capital investment strategy as 6 9%
indicated by observations
assessing non-program
equipment during M&V on-site

"It was part of the free ridership evaluation design for sites to have multiple sources of data.

* The 67 sites for the free ridership analysis consists of 26 sites that have both end user and TA Service Provider
responses, 21 that only have end-user responses, and 20 with only TA Service Provider responses. Most of these sites
include on-site data.

® Participating TA service providers completed surveys for one to seven adopting sites they had worked with. Survey
data was obtained on forty-six sites and that came from surveys with twenty-seven TA service providers.

Forty-nine end users completed surveys relating to forty-seven sites.”® Survey data was obtained
on forty-six sites that came from surveys with twenty-seven TA service providers. Across all
sites, there were a total of forty-one matched TA service provider and end-user respondents who
completed NTG surveys for twenty-six sites, as summarized in Table 2-12.

32 Two end-user and one TA service provider surveys were excluded due to delayed installation of
recommended measures.

33 In addition to the primary contact, two additional decision-makers were interviewed for one end-user
site.
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Table 2-12. Number of Respondents by Actor Group across Sites

Number of Respondents Number of Sites
Actor Group(s) (n=76)a (n=67)
End user and matched service 41b 26¢
provider
All end users 49 47
All service providers 27 46

* This is the sum of all end user and all TA service provider respondents.

® Some service providers participated in studies at multiple sites, thus this value includes each service provider only
once.

“Two respondents for each study, end user and their TA service provider.

2.7 NET IMPACT

The research evaluated the impact of studies completed from January 1, 2007 through September
30, 2009. As presented earlier in Equation 1, the overall formula for net impact is:

Net Impact = Gross Recommended and tracked savings * MAR * SRR *N T GR
where,

MAR = Measure adoption rate
SRR = Savings realization rate
NTGR (Net-to-gross ratio) = 1 — FR + SO

The evaluation team calculated single overall estimates of SRR, FR, and SO for the evaluated studies.
Because measure adoption occurs over time, the net impact varies by year. The evaluation calculates
overall net impact and net impact factors by year. Because the studies continue to cause
implementation into the future, the evaluation reports evaluated impact that has already occurred as
well as the impact from past studies that is likely to occur in the future.

2.8 EARLY REPLACEMENT

In every FlexTech study that evaluators examined, the study author(s) used either “retrofit” or
“new construction/replace on failure” as the basis of estimating savings to define measure type
and calculate savings over the measure’s presumed lifetime.

“Retrofit” means that savings are based on the difference in efficiency between the newly
installed high efficiency equipment and the old inefficient equipment that was replaced. This
savings is presumed to accrue each year until the end of the measure life.

“New construction/replace-on-failure” studies use a different baseline. Instead of using the
efficiency of the old inefficient, replaced equipment to estimate the baseline efficiency, analysts
use the currently applicable energy code. If no relevant code applies, current standard practice for
new construction is used to define the baseline condition. Because energy codes and standard
practices are continually increasing efficiency levels, this latter type of baseline typically results
in less savings than the retrofit baseline. As with retrofit applications, the savings are assumed to
accrue each year until the end of the measure life.

In a dual baseline assessment of a measure’s savings, the initial savings are based on the retrofit
definition. This higher level of savings is assumed to accrue for a number of years until the old

2-31




Evaluation Methodology NYSERDA FlexTech Program Evaluation

equipment would have failed. Then the savings for the remaining years of the measure life
savings are based on a different and typically lower new construction/replace-on-failure baseline.

The NY DPS has directed New York energy efficiency program administrators to report and
evaluate savings using the dual baseline approach when appropriate to do so, in May 2011.**
Because the work being evaluated was completed prior to this date and the evaluation research
plan also was completed before May 2011, this report’s findings do not account for the concept of
dual baseline.

However, NYSERDA'’s evaluation staff anticipated such direction for future programs based on
prior DPS guidance.?® With this in mind, the Impact Evaluation Team added questions related to
this concept and tabulated the responses for use by future researchers in developing information
on early replacement frequency of occurrence and on appropriate assumptions regarding
remaining life of replaced but working inefficient equipment.

The Impact Evaluation Team added questions to the NTG survey instrument to collect data on the
age of replaced equipment and the reasons for replacement. The two key questions were:

1. To the best of your recollection how old was the equipment you replaced?

2. Which of the following best describes your decision to replace the equipment? (Choices
included “It was working but not as efficiently as newer models,” “It was working but old
and would probably need to be replaced in next couple of years anyway,” and “It was not
working.”)

These questions were asked for all of the replacement measures in the study sample, up to five
measures per site. In total, 151 non-blank responses were collected. The measures were binned
into twelve different categories (e.g., controls, lighting, building envelope, VFDs, etc.). Analysts
tabulated and cross-tabulated the results, without statistical weighting, and presented the results
and related observations about the responses. The survey instrument details are presented in
Appendix G.

** State of New York Public Service Commission, Appendix M - Guidelines for Early Replacement
Conditions, created May 5, 2011 as a supplement to the October 2010 DPS Order Approving Consolidation
and Revision of Technical Manuals.

3 State of New York Public Service Commission, Case 07-M-0548 — Proceeding on Motion of the
Commission Regarding an Energy Efficiency Portfolio Standard, Order Approving Consolidation and
Revision of Technical Manuals, October 18, 2010, p. 9.
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Section 3:

RESULTS

This section presents the results of the analysis by the major sections of analysis: measure adoption rate (MAR),
savings realization rate (SRR), and net to gross (NTG). Within each section the results include a comparison with
the prior study results for context, to the extent the results are comparable.

3.1 MEASURE ADOPTION RATE

The MAR measures the proportion of study-recommended energy savings that customers choose to implement.
It is a decision-based parameter, not an engineering one. SRR accounts for the actual performance of the
implemented measures relative to the study’s predicted savings.

3.1.1 Current Evaluation

MAR?® data was collected by telephone interview from a stratified random sample of 2003 through September,
302009 FlexTech completed studies.

Analysts aggregated the MAR results in two distinctly different ways. The first method of analysis estimates
impact as a function of time elapsed since study completion. The second method of aggregation uses the same
data but combines it differently, aggregating results using the sampling units and stratification basis in the
sample design. The unit of classification regarding time is the study completion year. The result of the second
method is an estimate of the MAR at the time of evaluation.

The first method uses the period of time for measures to be adopted. Program data tracked the study completion
dates, and interviewers collected measure installation data for each of the 2,452*7 measures for which customers
described the implementation status. Thus the elapsed time between study completion measure implementation is
known for each measure. Using this information, the MAR as a function of elapsed time since study completion
was calculated.

This information is powerful because it enables analysts to review the results over a long period of time and to
combine the results from multiple study years into a single result, which tempers any boom or recession effects
that may influence implementations rate associated with particular calendar years. Analysts used the sample
design’s expansion weight associated with the study multiplied by the source equivalent energy savings to
represent the relative influence of each measure on the results.

The site visits for M&V revealed that the telephone-based MAR responses were not always accurate. Engineers
identified forty-seven incorrectly reported measure statuses out of 151 measures in the SRR sample. About half
of the incorrectly reported MARs were binary, meaning a measure declared to be installed during the phone
interview (1.00 MAR) was not installed at all (0.00 MAR) or in one case, the reverse. The other half required
adjustments to the percentages of the measures that were installed. Four adjustments increased the MAR, forty-
three reduced it. After weighting and combining natural gas and electricity savings measures using the common

3% Two rounds of MAR telephone surveys were conducted during the span of this evaluation. The MAR results presented in
this report are from the more extensive round 1MAR telephone survey. The round 2 MAR telephone surveys were fielded a
year after (May 2011) the round 1 MAR telephone surveys to update the implementation status on measures that were
unresolved during the round 1 MAR telephone survey. Due to the timing of the round 2 MAR telephone survey, its results
could not be incorporated into this study. The round 2 MAR telephone survey resulted in a very minor revision to the round
1 MAR. Additional details about the round 2 MAR telephone survey can be found in Appendix M at the end of this report.

37 The 303 subject studies recommended a total of 2,519 measures. For 67 of the measures the respondent did not know the
status, resulting in a total of 2,452 measures with known outcomes. The 67 measures were not included in the overall MAR
calculations.
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source-based Btu factor, the net overall site-based MAR adjustment factor was downward, (0.07). The
telephone-based MAR results were multiplied by 0.93 to account for this correction.

Figure 3-1 shows the program overall adoption rate as a function of time elapsed since study completion.*® The
dashed line is the percentage of recommended savings adopted each year after study completion; the solid line
depicts the cumulative percentage adopted.

Figure 3-1. Program MAR Over Time
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About 38% of the adopted measures are installed within one year of study completion, the mean time to adopt
was 1.5 years, and 70% of measures are installed within 3 years. Measures continue to be adopted even in the 6th
year after study completion before plateauing. The exception to this is CHP, as Figure 3-2 illustrates. It plots
cumulative implementation rate and shows that most CHP studies require 2 to 3 years to implement and that two
large CHP projects, required 3 and 6 years to complete. The numbers in the legend indicate the number of
unique measures upon which the MARs were calculated.

3% All numerical results associated with this and subsequent similar graphs are included in Appendix H.
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Figure 3-2. Program MAR Over Time, Separately for Generation and Non-Generation Technologies
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The FlexTech tracking system identifies the technology of each measure, a rich source of identifying
information. Figure 3-3 further disaggregates the measure adoption rates by the technology for non-generation
measures using this information (sixteen were unidentified). It shows that controls savings are by far the most
frequently adopted measure type by study recipients - over 25% more controls are adopted than the next most
readily adopted technology: lighting. Furthermore, study authors recommended controls measures 25% of the
time for non-generation measures, which is more than any other technology. This controls trend is an interesting
finding, as lighting often is perceived as the most common and readily adopted opportunity due to low
uncertainty and lack of complexity. The pattern can likely be explained by the relatively low cost and fast
payback time of many controls measures, but it also indicates customer willingness to implement measures that
tend to be more complex. Envelope measures are the least adopted.
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Figure 3-3. Program MAR Over Time, Separately for Type of Non-Generation Technologies
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Figure 3-4 shows the adoption rates for upstate and downstate studies. The adoption rates differ significantly in
the first few years but gradually converge before another modest departure.

Figure 3-4. Program MAR Over Time, Separately for Downstate and Upstate
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Figure 3-5 shows the adoption rates separately for measures that have electric energy savings and those that do
not. For tabulation purposes, any measure that reported electric savings was classified as such; the other 559
measures saved only fossil fuel energy, according to study authors. There is substantial divergence in the
ultimate MAR for these two categories. Historically gas efficiency measures have received less attention and
incentive funding but this is gradually changing in New York and elsewhere.

Figure 3-5. Program MAR Over Time, Separately for Measures with and without Electricity Savings
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Lastly, the evaluation team tabulated measure adoption rate over time solely with respect to the number of
measures adopted and without regard for energy savings. Figure 3-6 summarizes the results with percentage of
recommended measures at least partially adopted on the y-axis instead of percentage savings. Compared to
Figure 3-5, the curve is smoother and plateaus at a lower rate. The lower plateau means that on average,
customers adopted more of the larger savings measures and fewer of the lesser savings measures.
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Figure 3-6. Program Number of Measures Adopted Over Time
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Table 3-1 summarizes the projected long-term MARs from the prior tables.

Table 3-1. FlexTech Projected Long-Term Measure Adoption Rates

Measure Type Long-Term Projected Measure Adoption Rate
Electric energy efficiency 0.68
Non-electric energy efficiency 0.43
On-site generation 0.72
Overall 0.65

This first method of analysis estimates impact as a function of time elapsed since study completion. The second
method of aggregation uses the same data but combines it differently, aggregating results using the sampling
units and stratification basis in the sample design. The unit of classification regarding time is the study
completion year. The result of this analysis is an estimate of the MAR at the time of evaluation.

This second method of analysis is important for two reasons:

1. It allows the evaluation team to report on the confidence and relative precision of the responses and variance
of the data because, unlike the parameter time from study completion to implementation, the study year is a
parameter that was identifiable in advance of the research and a basis of sampling. As Table 3-2
demonstrates, the results have little sampling error, less than 4% relative precision at the 90% confidence
level for each of upstate and downstate on electric energy measures, downstate natural gas, and statewide on-
site generation. The relative precision for natural gas upstate and consequently the total exceeds 10%,
predominantly because of low MAR. The table also shows the population and sample counts.

2. It presents results in a format that can be compared to the prior evaluation because it is can be tabulate to
present MAR as a function of study year and upstate/downstate, as is shown in the next section.
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Table 3-2. Measure Adoption Rates at Time of Survey and Sampling Statistics
Electric Energy Natural Gas On-Site Total
Generation Excluding
Electricity | Natural Gas
Parameter Upstate | Downstate | Total | Upstate | Downstate Total Only Generation
MAR as of summer 2010 0.64 0.60 0.63 0.26 0.60 0.31 0.72 0.56
Number of studies in frame 506 149 655 298 60 358 41 655
Total sample 236 67 303 141 25 166 31 303
Standard error 0.017 0.026 0.014 0.029 0.004 0.025 0.015 0.014
Relative precision at 90% confidence 4.07% 6.64% 3.48% | 17.58% 1.03% 12.44% 3.15% 3.73%
Coefficient of variation 0.380 0.330 0.369 1.269 0.031 0.975 0.106 0.485

3.1.2 Comparison with Prior Evaluation

Figure 3-7compares the results of this study with that of the two prior FlexTech evaluations for measures that save

electric energy. All the evaluations analyzed fossil fuels and on-site generation but prior evaluations reported a

single overall MAR rather than in year bins due to limited data.

Figure 3-7. Electric Energy MAR as of the Survey Date, for Prior and Current Evaluations
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The patterns for the two studies are similar: They gradually increase over time but with a marked dip during 1

year. The 1/2-year offset of the curves is likely due to differences in binning rather than results. The three curves

all plateau at similar adoption rates.

Error! Reference source not found. summarizes and compares the aggregate MAR to date for the current and

prior FlexTech evaluations. To make the most similar comparison possible the table shows this study’s results

first without the site correction factor described in Section 4.1.1, as the prior study did not make this adjustment,

and then the result with the factor.
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Table 3-3. Overall Measure Adoption Rates as of the Evaluation Survey Date

MAR as of Evaluation Survey Date

Study and Parameter
Efficiency Measures Efficiency Measures . q
Electric Natural Gas (Gt Eomomios
Prior evaluation — 2005 0.54 0.58 0.37
Prior evaluation — 2007 0.58 0.54 0.52
This evaluation — 2010
0.68 0.33 0.61

without the on-site correction factor
This evaluation — 2010

. i . 0.63 0.31 0.57
with the on-site correction factor

The comparison of results between this study and the prior one shows similar patterns of adoption over time.
After minimizing methodological differences to the extent possible, this study found a higher electric MAR and
lower gas MAR. The generation MAR is 10% higher. It is possible that the weighted average period between the
study completion and the survey differed for the two evaluations, which would affect the comparison.

3.2 SAVINGS REALIZATION RATE

MAR measures the percentage of recommended savings that study recipients implemented. This parameter does
not account for the actual performance of the measure. A 100% implemented measure may save more or less
than the FlexTech study authors projected. Savings realization rate measures this variance. It is defined as the
evaluated savings divided by the study’s MAR telephone survey verified implemented savings (see Equation 9).

Equation 9: SRR Calculation

SRR = Savings based on evaluator M&V / (Study - Predicted savings * MAR )

3.2.1 Site-Specific Energy Savings and Realization Rates

Engineers performed site-specific M&V on a sample of studies as described in the methodology section. Figure
3-8 tabulates facility types to help readers envision visited sites. Industrial participants were the most common
facility type. Institutional customers (local government combined with education) were the biggest sector.
Commercial facilities were least common.
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Figure 3-8. SRR Facility Type Summary

Industrial/Manufacturing

34%

Local Government

Education - Elementary, Secondary, Colleges, Universities

Health Care

Commercial - Wholesale/Retail

35%
40% -

% of Sites Visited

Figure 3-9 and Figure 3-10 illustrate the evaluated savings compared with that predicted by the FlexTech studies
for electricity energy savings. Ideally, the evaluated savings would always match the study’s recommended
savings for implemented measures. This ideal is shown as a solid black line on the charts. Actual findings are
plotted as points on the graphs. A pattern of points below the ideal line suggests a realization rate of less than
one; points above the line suggest a realization rate greater than one. The error ratio measures the amount of
scatter in the point distribution. If impact noted in the written FlexTech study differed from the savings in the
tracking system, the x-axis of these charts and the realization rate analysis are based on the tracking system
values.

Figure 3-9. Recommended and Evaluated Electric Energy Savings, All SRR Sites
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Figure 3-10. Recommended and Evaluated Electric Energy Savings, SRR Sites Excluding the Four Largest
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Figure 3-11 shows the same relationship of recommended and evaluated savings for fossil fuel efficiency
measures. The three CHP projects are omitted because they each impact use of multiple fossil fuels, some
positive and some negative, and this graph does not illustrate that dynamic well. The figure also omits the largest
natural gas efficiency measure (91,735 MMBtu/yr recommended savings, 84,502 evaluated) for better resolution
of the other points. Overall efficiency measure realization rates varied less for natural gas than they did for
electricity.

Figure 3-11. Recommended and Evaluated Fossil Fuel Savings, SRR Efficiency Sites Excluding One Largest
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3.2.2 Site-Specific Reasons for Energy Savings Realization Rate Deviations from 1.0

The on-site survey evaluated a total of 110 measures. Evaluators calculated savings that deviated from the study-
estimated energy savings by more than +/-10% for eighty-six of the measures. For each of those measures the
study’s lead evaluation engineer categorized up to two major reason(s) for such deviation. The chart in Figure 3-12
illustrates the major reasons for the evaluation results to deviate more than +/-10% when compared with the
recommended savings as recorded in NYSERDAs tracking system.

Figure 3-12. Reasons Evaluated Savings Deviated from Study Estimates
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Evaluators found that differences in operation (e.g., schedules, hours per year) between predicted and evaluated
calculations were the biggest contributing factors. They occurred over half of the time there was significant
deviation. No other single factor was responsible for as much as one third of the measures. “Different calculation
methods” (e.g., simulation modeling versus metered equipment operation) and “different analysis parameters”
were the next largest contributors to the deviations. The latter deviation category indicates that the evaluators
made an assumption or used parameters (such as a unit conversion factor) different from the FlexTech analyst.
The “study versus tracking” reason indicates that evaluators found differences between the FlexTech study report
values and the NYSERDA tracking system savings. It is interesting to note that differences in “baseline
efficiency definition,” a relatively common reason for deviation in many evaluations, was not a significant
contributing factor.
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3.2.3 Program-Level Peak Demand Savings Realization Rate

FlexTech study authors estimate demand savings based on many different definitions: Average billed demand
savings over 12 months, cumulative billed demand savings per year, super-peak demand savings, summer
demand savings, etc. Some studies omit the parameter entirely and estimate economic benefits to the customer
based on an average energy rate that included the demand component of the bill.

The previous evaluation perceived the weakness of these estimates and determined FlexTech Program-typical
demand savings as a function of energy savings®. While the tracking system retains the study estimates, the
Program uses the evaluated factor, 5,954 kWh/yr savings per on-peak summer coincident kW of demand
savings, to estimate and report program-level impact instead of the study estimates. This evaluation used the
factor-based kW savings estimate as “recommended and implemented” savings.

Evaluation analysts calculated site-specific demand savings for the sample using the summer peak coincident
demand period definition and used this demand estimate as the evaluated demand estimate, the numerator of the
demand SRR ratio. Analysts used the study-recommended annual electricity savings divided by the prior
evaluation demand factor to calculate the study-recommended demand savings. Dividing the two resulted in a
program-level realization rate of 0.85.

3.2.4 Program-Level Savings Realization Rates

Table 3-4 and Table 3-5 present the electricity-related SRR estimates and associated sampling statistics after
weighting the above results. As required by the plan the SRRs are reported separately by region of the state. The
overall electric SRRs are 0.92 on energy and 0.86 on summer peak coincident demand. Relative precision is
3.7% on energy and 12.5% on demand. The larger relative precision range on demand was expected, as the
program estimates savings based on study energy savings without study-specific demand considerations.

%% Nexant, M&V Evaluation Technical Assistance Program, prepared for NYSERDA, June 2007.
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Table 3-4. SRR Results Summary, Electricity, By Region and Size
Number of Summer Coincident Peak
Completed Electric Energy Demand
Total Sites in
Number of SRR SRR Relative SRR Relative
Studies Studies Sample SRR Precision SRR Precision
Upstate
Small studies not in sample' 35
Medium and large study sample 70 36 0.87 6.8% 0.87 27.5%
Extra large CHP certainty selection study 1 1 1.12 0.0% 0.62 0.0%
Total 106 37 0.94 6.3% 0.80 29.9%
Downstate
Small studies not in sample ' 6
Medium and large study sample 8 6 0.79 3.1% 1.15 0.5%
Extral large CHP certainty selection study 1 1 1.05 0.0% 0.80 0.0%
Total 15 7 0.87 2.9% 1.05 0.6%
Statewide
Small studies not in sample 41
Medium and large study sample 78 42 0.83 4.1% 1.00 10.8%
Extra large CHP certainty selection studies 2 2 1.10 0.0% 0.67 0.0%
Total 121 44 0.92 3.7% 0.86 12.5%

"SRR includes 1.0 SRR for small studies not in sample (constituting less than 3% total energy savings).

The Program historically has reported impact based on separate SRRs for energy efficiency measures and for
CHP measures. Error! Reference source not found. presents the electricity-related results in this fashion.

Table 3-5. SRR Results Summary, Electricity, by Efficiency and CHP Study Types

Number of Summer Coincident Peak
Completed Electric Energy Demand
Total Sites in
Number of SRR SRR Relative SRR Relative

Studies Studies Sample SRR Precision SRR Precision
Efficiency studies 118 41 0.86 5.8% 0.82 23.1%
CHP studies 3 3 1.00 0.0% 0.88 0.0%
Total 121 44 0.92 3.7% 0.86 12.5%

Table 3-6 shows the overall natural gas SRRs and relative precision for efficiency-focused studies.
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Table 3-6. SRR Results Summary, Natural Gas Efficiency

Natural Gas Efficiency
SRR Relative
Region SRR Precision
Upstate medium and large sample 0.77 4.0%
Downstate medium and large sample 0.80 0.0%
Total medium and large sample 0.77 4.0%

Some efficiency studies recommended measures that save fossil fuels other than natural gas. Natural gas impact
was the focus of the evaluation but when studies included measures with non-gas impacts evaluators calculated
them. After comparing natural gas and non-natural gas realization rates and considering the natures of the
technologies involved, evaluators find it reasonable to expect that the realization rates for fossil fuels other than
natural gas are likely to be similar to that of natural gas.

For CHP studies the program tracking system did not classify any of the fossil fuel impact as being natural gas;
thus there is no natural gas SRR. As noted earlier, the tracking system stores a single fossil fuel net impact value
and a single fuel type per measure. All three CHP studies in the SRR sample projected impact for multiple fossil
fuels; fuels other than natural gas were selected for the tracking system labels. NYSERDA reports aggregate
fossil fuel impact to the DPS. Given this tracking system limitation and reporting requirement, aggregate CHP
SRR across all fuels is important. Table 3-7 presents the SRR results for all non-electric fuels associated with
the three CHP studies.

Table 3-7. SRR Results Summary for Non-Electric Fuels in CHP Studies

Recommended (MMBtu/yr)" Evaluated (MMBtu/yr) Combined
Eval Labeled Fossil Fuel
Site Fossil Fuel abete Other Fossil Fuels . Total Savings
ID Impact ,E — Affected WESELEES | (il RGN Fossil Fuel | Realization
ype Rate
1 (815,139) Oil Natural gas, coal (664,711) (664,711) 0.82
7 (159,775) Steam Natural gas, oil (235,317) (235,317) 1.47
37 (170,931) Steam Natural gas (172,927) 30,839 (142,088) 0.83
Total | (1,145,845) (1,072,955) 0 30,839 | (1,042,116) 0.89a

! Recommended values from tracking system. Values in the TA studies anticipate multiple fuel impacts and some differ in
magnitude. All measures were adopted at 100% MAR.

#The Total SRR calculation incorporates sample weighting factors not shown; therefore it is not the same as the total evaluated /
recommended impact for the three studies.
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The key SRR analysis findings are as follows:

. The overall evaluated electric energy SRR is 0.92. The electric energy SRR is 1.0 for CHP and 0.86 for
efficiency studies.

. For summer coincident peak demand the overall SRR is 0.86 and influence of CHP is similar with an
SRR of 0.88 for CHP and 0.82 for efficiency measures.

. The SRR for natural gas efficiency measures is 0.77 and is expected to be similar for other fossil fuels.
There is no CHP natural gas SRR. The CHP all-fossil fuels’ SRR is 0.89.

. Evaluators found that operating differences, calculation methods, and analysis study parameters were the
largest contributors to the deviations observed between the evaluation and FlexTech study results.

The prior evaluation derived a factor of 5,954 study-recommended kWh per kW of demand savings. This
evaluation found essentially the same ratio: 5,971 study-recommended kWh per kW of evaluated demand
savings, which is within 1% of the prior value. The ratio of evaluated kWh per evaluated kW demand savings
was 4,958. These ratios exclude the outlier CHP studies, which each run 8,760 hr/yr and consequently inflate the
ratio to over 6,300 kWh per kW when included.

Error ratio is the statistical parameter that measures the site-to-site variance in SRRs. The overall error ratio
excluding the outliers is 0.64 on the electric energy SRR and 0.48 on the natural gas SRR. The error ratio is not
an informative parameter for demand savings in this evaluation. The SRR sample design assumed an error ratio
of 0.60.

3.2.5 Comparison with Prior Evaluation Results

The 2007 evaluation computed a revised SRR of 1.01 on electric and non-electric energy savings.*’ Because this
estimate constitutes a revision of the 2005 estimate due to methodological issues rather than a subsequent
analysis, the 2005 result is not relevant. It did not calculate demand SRRs. The prior result is higher than this
evaluation’s overall 0.92 SRR. There are no definitive reasons for the discrepancy between the prior study and
current result. This evaluation examined more facilities and did so with greater engineering rigor per study than
the prior evaluation could afford to do.

3.3 NET-TO-GROSS EFFECTS

This section covers the components of the impact evaluation that are required to produce the FlexTech Program:
free ridership (FR) and spillover (SO) rates and net-to-gross (NTG) ratio. It also provides a discussion of the
supplemental information collected through the surveys used to adjust and comparisons that help estimate FR,
participant inside SO, and participant outside SO outcomes. The approach and methods to estimate energy
savings induced by the FlexTech Program are described in Section 3.6.1, and the survey dispositions are
provided in Section 2.6.7.

3.3.1 Free Ridership

As discussed in Section 3.6.1, construct validity is the area of greatest concern regarding estimating free
ridership. Like the prior evaluation, FR in this study is addressed through the use of multiple inquiries and
consistency checks of a participant’s responses. The series of “direct” self-report FR questions was designed to
elicit explicit estimates of FR from the respondents. A participant’s FR estimate was adjusted when the two
direct FR measurements conflict with questions regarding the level of program influence on their adoption
decisions. Further adjustment of FR occurs for some sites due to supplemental data collected as part of the
enhanced method of this study.

0 Ibid.
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This section is divided into three parts. The first part covers the direct query for both end users and TA service
providers. The next section discusses the inclusion of the supplemental data from the on-sites and surveys of
additional decision-makers, and the third section integrates the previous two and also incorporates the two sites
previously included in the 2008 impact evaluation of the largest savers in the C/I sector.

Direct Query

The initial survey questions relate to whether the end user would have obtained an audit without the Program and
the likelihood that it would have been of similar quality as that provided through their participation in the
FlexTech Program. The TA service providers were also asked for their opinions about the likelihood that the end
user would obtain a similar quality audit outside of the Program. A little over one-third of participating end users
(nineteen) reported that it was likely they would have obtained any audit, as presented inTable 3-8.*' Among this
group, most (60%) reported that they would have obtained an audit of similar quality to the one provided through
the FlexTech Program. Among end users who reported any chance of obtaining an audit on their own, only 20%
would be likely to get an audit of similar quality to that of the Program. From the perspective of the TA service
providers, 17% of all end users would have obtained a similar quality audit if they had not been participants of
the FlexTech Program, as shown in Table 3-8. Thus, the estimates from the end users and service providers are
reasonably close. Figure 3-13 illustrates the same graphically.

Table 3-8. Likelihood of Conducting Energy Audit, and Energy Audit of Similar Quality, without the Program

Likelihood Percent End User Service Provider
Any Audit Similar Quality Audit' Similar Quality Audit®
(n=49) =) (n=42)

0% 4 8 11

1% - 9% 0 0 0

10% - 25% 6 10 13

26% - 50% 20 15 10

51% - 75% 7 5 5

76% - 95% 6 5 2

96% - 100% 6 2 1

! This question was only asked if the response to “Any Audit” was greater than 0%. Four end users were not asked this question due to
the survey response skip patterns. These four are included in the totals for calculating the percentages cited in the report.

Four TA service providers stated “Don’t Know.” These four are included in the totals for calculating the percentages cited in the
report.

* These end users responded that the likelihood they would have obtained an audit without the Program was greater than
50%.
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Figure 3-13. Likelihood of Conducting an Energy Audit of Similar Quality, without the Program
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When FlexTech service providers conduct audits outside of the Program, they report that all of these audits are at
least as comprehensive as those provided through the Program, as shown in Table 3-9. They estimated that a
quarter of the audits are more comprehensive than the audits done through the Program.

Table 3-9. Respondent Direct Free Ridership Estimate (1 of 2)

Non-Program Audit as Compared to Site Information as Provided by Service

FlexTechAudit Providers (n=46) Percent of Total
More comprehensive 11 24%
Similar in comprehensiveness 35 76%
Less comprehensive 0 0%

The results of the direct FR inquiry are presented in Table 3-10. Respondents were asked to estimate the savings
associated with the Program in comparison to what they would have done without the Program in two ways:

. Make a best estimate of the proportion of savings achieved that were directly associated with program
participation
. Provide an upper and lower bound on the best estimate

The best estimate of savings associated without the Program was 41% according to the end-use participants and
25% according to the TA service providers.
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Table 3-10. Respondent Direct Free Ridership Estimates

Weighted Average Direct FR Response Site Weighted Average Direct FR from
by End Users Participating Service Providers
(n =47) (n=46)

Minimum share of energy savings o o

achieved without Program' 31% 18%

Maximum share of energy savings o N

achieved without Program’ 30% 33%

Bes‘t estimate of share of gnergy savings 41% 25%

achieved without Program

Five end users and nine TA service providers responded with “Don’t Know” for this item.
2 Six end users and nine TA service providers responded with “Don’t Know” for this item.

3 Six end users and nine TA service providers responded with “Don’t Know” for this item.

Over one-third of the sites had completed surveys from both the site end user and its TA service provider. The
prior method derived a weighted average of the end-user-reported FR and averaged that with the weighted
average of the TA service provider-reported FR for those same studies. In this evaluation, the end-user and TA
service provider FR estimates were averaged at the site level for those sites with estimates from both market
actors. For sites with only a single interview with the end user, the site FR is based on the end users’ responses.
The FR results correspond well, within a narrow range of 28% for sites with only TA service provider responses,
30% for matched sites, and 31% for sites with only end-user responses. Table 3-11 presents these results along
with the number of sites in each group.

Table 3-11. Weighted Free Ridership for Sites with Both End-Use and Service Provider Responses v. Free Ridership from
Non-Matched Data*

Number of Sites
Actor Group(s) Free Ridership Estimate (n =55)
End user and matched service provider 30% 20a
End user with no available match 31% 18
Service provider with no available end- 28% 17
user match

? There were two respondents for each project: the end user and their TA service provider.

Enhanced FR Estimates

To incorporate the additional data from the on-sites and surveys of key decision-makers, sites were classified
into three groups according to the data available, and the FR estimate was adjusted as necessary for each site. FR
estimates were calculated for each of the three groups and then combined to determine the survey-based FR
estimate. The three groups are defined below:

. Group 1: All sites with no supplemental data (fifty-five sites)
. Group 2: Sites with supplemental data from the on-site survey (twelve sites)
. Group 3: Site with data collected from additional decision-makers and from the on-site survey (one site)

*2 This table does not incorporate information gathered from surveys of other decision-makers or site-specific data collected
by the engineers.
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It was not possible to obtain supplemental data for most sites; therefore most sites fell into Group 1. For these
sites, the FR was derived from the direct query results without any further adjustments. Group 2 and Group 3
sites with supplemental on-site data were defined by meeting one of the following two criteria: (1) the on-site
data indicated that the firm had a formal written energy efficiency policy and/or (2) the on-site survey score was
estimated to reflect the condition and/or efficiency rating for the non-program equipment at a given site.

The free-rider rate, as reported in Table 3-12, is 31% for the first group, 25% for the second group, and 28% for the
third group. Group 3 was distinguished by the use of the enhanced methodology in which on-site data was applied
to corroborate self-report survey data or to make adjustments for discrepancies between the self-reports and the
evidence found at the site.

Table 3-12. Survey-Based Free Ridership Estimates

# of sites"
Analysis Group Total Site MMBtu (n=67) Savings Weighted FR
Group 1 754,590 55 31%
Group 2 540 1 25%
Group 3 144,514 10 28%
Final survey-based FR 899,644 - 31%

! This value is based on the number of sites in each group in the analysis. The sites are only counted once for combined group analysis.

The FR method used for this FlexTech impact evaluation, as described in Section 3.6, relies largely on the
replication of the prior method FR survey questions and algorithm to estimate the participant-specific FR factors
with several enhancements. This approach provided sufficient information to perform a strict replication of the
prior FR method, allowing us to conduct a valid comparison of the prior method to the enhanced method using
the data collected for this evaluation.

The FR rate and NTGR used in NYSERDA’s quarterly and annual reports is a blended rate to reflect
NYSERDA'’s approach of reporting cumulative savings. Thus, the blended rate incorporates the findings from
previous evaluations. The comparison reported here is strictly between the prior causality evaluation and this
impact evaluation to ensure a valid comparison.

Strictly using the prior method with the data collected in this evaluation produces an FR estimate of 36%"* (see
Table 3-13). The FR method from this study’s enhanced method produces an FR estimate of 31%, indicating that
the FR would have been overstated without incorporating the additional information from the on-sites and the
additional decision-makers.

Table 3-13. Comparison of Prior to Enhanced Free Ridership Method

Free Ridership Estimate

2006 prior method' FR estimate (with current data) 36%

2011 impact evaluation enhanced method 31%a

'Source: NYSERDA Technical Assistance Program Market Characterization, Market Assessment and Causality Evaluation, Final
Report, Prepared byQuantec, LLC and Summit Blue Consulting, LLC.June 2007.

* This FR estimate includes all the survey-based FR estimates with all enhancements, but does not include the two projects with FR
estimates from the 2008 Largest Energy-Saving Projects impact evaluation. Both FR estimates in this comparison use the same data and
are fully comparable.

* This comparison only included the FlexTech projects with survey results and not the two largest sites. For this
comparison, only the sites surveyed for this evaluation were included to ensure that the comparison was valid.
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Overall FR Estimate

The FR for two studies had been previously determined as part of the 2008 impact evaluation of its largest
energy-saving studies among the commercial and industrial programs. The studies in that evaluation received in-
depth gross and net savings methods on a site-by-site basis. The FR from that specialized study was incorporated
into the results in this study for these two sites. The survey-based FR estimate as described above was applied to
the population of program participants with adopted measures and then the FR estimates for those two sites from
the prior impact evaluation were incorporated into the final program FR estimate. This process resulted in a final
program FR estimate of 32% as shown in Table 3-14.

Table 3-14. Free Ridership Rates

Free Ridership Rate
Survey—based 31%
Largest energy-savings studies (2) (evaluated in 2008) 75%
Overall free ridership rate 32%

For the most part, the FR rates estimated through the various survey-based methods are reasonably close, ranging
from 25% from the TA service provider direct responses to 31% for the enhanced FR estimate. The one exception is
the end-user direct response estimate of 41%. The final FR estimate includes the various types of program influence,
covering the likelihood of taking action to install high efficiency systems, the proportion of installs that were high
efficiency versus standard efficiency, and when the participant would have taken action versus when it occurred
through the Program. The directional difference between the simplistic direct estimate from the end users and the final
estimate could be due to the multiple ways in which a program can influence the energy efficiency decision and that
not all of these are considered when an end user is asked this general question.

3.3.2 Participant Spillover

Spillover (SO) is defined as energy efficiency savings that are induced by the Program, but are not directly
included in the gross program savings. The possible spillover components include:

. Participating end-user inside (within site) spillover
. Participating end-user outside (within firm, other location) spillover
. Non-participating end-user outside spillover

The sources of the spillover estimates for this study have been provided by the following sources:

. Participating end-user inside SO — based on end-user surveys
. Participating end-user outside SO — based on participating TA study provider surveys
. Both participating and non-participating end-user SO — two sources: participating and non-participating

TA Study Providers

The non-participant spillover (NPSO) is the sum of two estimates of spillover, one estimated in this study from
the participating study provider surveys and the second estimated in another study which is discussed in the next
section.

Participant Inside Spillover

Inside SO is the program-induced energy efficiency savings that were not included in the Program at the same
site/building as the program savings. The inside SO estimate from this evaluation is based on responses from the
end-user survey. The TA Service Providers may be able to answer questions concerning whether the
participating firm did additional energy efficiency actions at the same building as was included in the TA study
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that the TA Service Provider conducted. But the accuracy for this estimate would be expected to be much greater
coming from the firm itself.

Over one-quarter of the participating end users state their firm installed or adopted additional energy efficiency
actions at the site that participated in the FlexTech Program and the Program was at least partially the cause of
these savings generated outside the Program. Most of these (85%) had electric spillover and about half had
natural gas spillover. These numbers and the number of survey respondents providing these responses are shown
in Table 3-15.

Table 3-15. End Users Reporting Inside Spillover

Participant Inside Spillover Yes No Don’t Know
(Percent, n) (Percent, n) (Percent, n)

Inside SO (n=47) 28% 66% 6%

13 31 3
Electric inside SO (n=13)a 23% 15% 0%

11 2
Average extra electric savings 2,670.98 MMBtus
Natural gas inside SO (n=13)a 15% 46% 0%

7 6
Average extra natural gas savings 6,275.84 MMBtus

? Only participants that said yes they had spillover in the building/study that participated in the Program were asked
the follow-up questions concerning electricity and natural gas spillover.

Participants reporting SO were asked about the magnitude of the energy savings relative to the program induced
savings at the site, by fuel type. From these answers, the SO savings were estimated for electricity and for natural
gas for each participant with inside SO. The sum of the electric SO savings divided by the total electric program
savings for all survey respondents provides the electric inside SO rate**. The natural gas inside SO rate is
calculated in the same way. The sum of SO MMBtus divided by the sum of all program MMBtus from all survey
respondents (with electric savings converted using source MMBtus) is the overall inside SO rate. This evaluation
found participant inside SO for the FlexTech Program to be 4%.

Participant and Non-Participant Outside Spillover

Participant outside SO is program-induced savings from energy efficiency installations and actions not included
in the Program and occurring at the firm’s other buildings for participating building owners. Non-participant
outside SO is program-induced savings from energy efficiency installations and actions occurring at non-
participant sites.

The outside SO was estimated from the survey of participating TA Service Providers and covers a broad
definition of outside SO and includes SO at participant and non-participant end-user sites. The prior FlexTech
causality study also based the outside SO estimate on a survey of service providers. However, this SO estimate
only partially captures non-participant SO, requiring additional input from non-participating TA Service
Providers to fully capture SO, as discussed in the next section.

* Electric savings is converted to source MMBtu multiplying the kWh savings by 0.0099492.

3-21



Results NYSERDA FlexTech Program Evaluation

Over two-thirds of TA Service Providers report outside SO, installing or assisting in the adoption of additional
energy efficiency measures in non-program buildings and sites of both participating and non-participating end
users. Almost all of these had both electric and natural gas spillover, as can be seen in Table 3-16.

Table 3-16. TA Service Providers Reporting Outside Spillover

Outside Spillover Yes No Don’t Know
(Percent, n) (Percent, n) (Percent, n)
Outside SO (n=27) 67% 33% 0%
18 9

Of the 67% (18) of participating vendors that had outside spillover:

Electric outside SO (n = 18)a 94% 0% 6%
17 0 1

Average electric savings 45,159.06 MMBtus

Natural gas outside SO (n=18)a 89% 11% 0%
16 2

Average natural gas savings 8,296.33 MMBtus

* Only TA Service Providers that said yes their participation in the Program led them to install additional measures in
non-program buildings and studies, i.e., reported outside SO, were asked the follow-up questions concerning
electricity and natural gas spillover.

The TA Service Providers were then asked about the number of buildings with outside SO and the percentage of
electricity and natural gas savings from these additional measures as compared to the average electric and natural
gas savings they see within their Program participants. The responses from these steps allow for the calculation
of outside SO savings estimates for electricity and natural gas. As described above for participating end users,
SO savings are combined across fuel type by converting electricity SO savings into MMBtus.

Current service provider respondents reported outside SO that results in a 30% outside SO rate for both
participating and non-participating end users.

Other Estimates of Spillover for Comparison

For comparison purposes, end users were also asked about outside SO in facilities other than the selected site. In
order to avoid double counting with the TA service provider based estimates, these results were not explicitly
included in the SO calculations.

Over one-third (34%) of participating end users report having outside SO. While this result is higher than the
technical service provider reports of 22% of end users with outside SO (Table 3-17), it could indicate that end
users may be using other firms to implement additional non-program installations.

Table 3-17. Participating TA Service Provider Claims End User Had Outside Spillover

Number of Respondents
End User Had Spillover Percent (n=27)
Yes 22% 6
No 56% 15
Don’t know 22% 6
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Spillover Conclusions

Table 3-18 provides a summary of the SO estimates calculated from the NTG surveys in this evaluation.
Participating end users report inside SO as a 4% rate. The outside SO rate for participating end users is 2%. The
TA Service Providers report an outside SO rate of 30%.

Table 3-18. Inside and Outside Participant Spillover Estimates

Number of Respondents
Type of Participant Spillover (Used to Derive Spillover Rate) Spillover Rate
End user inside SO 14 4%
Participating service provider outside SOa 17b 30%c

* The final net-to-gross ratio uses the TA service provider outside SO as it is a broader definition of outside SO. The end-user outside SO
is not used in the NTG as including it and service provider outside SO could result in double counting.
® There were only seven respondents with relatively complete data.

¢ This estimate is highly uncertain due to the low number of complete responses and high variability among the responses.

The estimate of outside SO from the TA service providers is highly uncertain due to the low number of complete
responses and the high degree of variability in the responses. It is clear that new methods are needed for future
evaluations. Since significant outside SO is reported by the TA service providers, basing an estimate on these
responses is preferable to setting the outside SO to zero or selecting an arbitrary value.

3.3.3 Indicators of Non-Participant Spillover Provided by TA Service Providers

This evaluation did not include estimating the NPSO rate by non-participating TA Service Providers.
NYSERDA'’s effects on non-participants in the commercial and industrial markets may be due to the FlexTech
Program, NYSERDA’s large direct assistance program (Existing Facilities), its sector efforts, and/or marketing
and technology development support through research and development. Consequently, NYSERDA fielded a
NPSO study across the C/I sectors rather than program by program. The NPSO estimate*’ from the 2007 study
was used to determine the overall net-to-gross ratio for the FlexTech Program.

This evaluation did, however, include survey questions for the TA Service Providers to gain their perspective on
the use of energy efficient practices among non-participating firms and test whether their views provided
corroborating evidence for using SO from the previous C/I NPSO study. These results support the finding of
NPSO from the previous evaluation.

More participating TA service providers say they have seen an increased use of energy efficiency measures
among non-program engineering firms then those who reported no change (and only one respondent said they
saw decreased use of energy efficiency measures among non-program firms). Table 3-19 provides these
response rates, showing that 41% of the respondents reported an increase while 37% observed no change in the
use of energy efficiency measures.

* “The MCAC Team used detailed telephone surveys with non-participating C&I end-use customers to reassess the
previously estimated non-participant spillover value and generate information regarding additional items of interest to
NYSERDA including familiarity with energy efficiency measures and equipment and barriers that prevent more high
efficiency measures and equipment from being installed in the market. The surveys were designed around assessment
indicators identified in the C&I sector-level logic model report and incorporated questions used in prior research efforts to
examine longitudinal findings in terms of these indicators.” Summit Blue, Commercial and Industrial Market Effects
Evaluation, p. 2-2.

3-23




Results

Table 3-19. Perceived Changes in Use of EE Measures among Non-Program Firms

NYSERDA FlexTech Program Evaluation

Sites with Service Provider Respondents

(n=46) Percentage
Increased use 19 41%
Decreased use 1 2%
No change 17 37%
Don’t know 9 20%

Of those reporting an increased incorporation of energy efficiency, one-third said energy efficiency measures being
incorporated by non-program firms increased a lot and two-thirds said it increased a little, as shown in Table 3-20.

Table 3-20. Magnitude of Change among Non-Program Firms for Firms that Perceived an Increase in Energy

Efficiency
Sites with Service Provider Respondents
Degree of Change (n=20)a Percentage
Increased a lot 6 30%
Increased a little 13 65%

Don’t Know

1

5%

a Twenty-six respondents were not asked this question due to skip pattern instructions.

Among those who were asked, most of the respondents credited the Program for influencing the increases
observed, with over two-thirds indicating that the FlexTech Program was a major influence (see Table 3-21 ).

Table 3-21. FlexTech Influence on Market Change Regarding Use of EE Measures

Sites with Service Provider Respondents

Degree of Influence (n=19)a Percentage
Major influence 12 63%
Minor influence 4 21%
Not a factor 1 5%
Don’t Know 2 11%

* Twenty-seven respondents were not asked this question due to skip pattern instructions.

3.3.4 Final Net-to-Gross Ratio

The FR rate and SO rate are combined to produce a net-to-gross (NTGQ) ratio that is applied to evaluation-
estimated gross savings to produce net savings.

Net - to - Gross Ratio (NTGR) = 1 - Free ridership factor +

Inside participant spillover factor (from the participatingend-user) +

Outside participant spillover factor (from the participating TA service providers) +

Non-participant spillover factor (from the C/I non-participant spillover study)

The NTGR from this evaluation, and including the latest non-participant spillover factor, was calculated as

follows:

NTGR = 1- 0.32 + 0.04 + 0.30 + 0.15

for a total NTGR of 1.17. (See Figure 3-14)
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This is the NTGR that is applied to the evaluated gross savings for the FlexTech Program for this impact
evaluation. The NTGR is comparable to the prior FlexTech causality study and changes are in the direction and
magnitude of what would be expected*.

Figure 3-14. Final FlexTech 2007 — 2009 Net-to-Gross Ratio

1 - 32% + 4% + 30% + 15%a = 1.17
Full Gross Free End-User TA Service Overall C/I NTGR
Savings Ridership In.s1.de Pr0V1.der Npp- FlexTech

Participant Outside Participant
Spillover Participant Spillover 2007-2009
Spillover

* Source: NYSERDA Commercial and Industrial Market Effects Evaluation, Final Report, Submitted by Summit Blue
Consulting LLC and Quantec, LLC.October 2007, page 4.

3.4 NETIMPACT

The net impact calculations combine the results of the three prior sections on MAR, SRR, and NTG, into overall
program impact.

The focus of this impact evaluation was to report the program impacts for studies completed from January 1,
2007 through December 30, 2009. Some of the impact will occur after this evaluation is completed.

The natural gas net impact estimates use the natural gas efficiency-based SRR of 0.77 for all studies. No natural
gas CHP-based SRR could be calculated and there was only one CHP study completed between 2007 and 2009,
for which no natural gas impact was reported.

Table 3-22, Table 3-23, and Table 3-24 estimate both the past impact and projected future impact based on the
long-term MAR data and the SRR and NTG factors. Figure 3-15, Figure 3-16, and Figure 3-17 show that
measures will continue to be adopted in the future based on the MAR curves presented earlier. The
implementation profile has a sliding profile — with the 2007 year studies measures achieving terminal status first
followed by the 2008 and then the 2009 studies measures.

4 Technical Assistance Program Market Characterization, Market Assessment and Causality Evaluation, Final Report,
Prepared by Quantec LLC and Summit Blue Consulting, LLC, 2007.
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Table 3-22. Past and Expected Long-Term Net Impact, Electric Energy, Studies Completed 2007 — 2009

NYSERDA FlexTech Program Evaluation

Study Completion Year
Parameter Total
2007 2008 2009
Study recommended and tracked savings
(MWh/yr) 59,239 46,421 40,990 146,651
Electric Energy, MAR prior to 2007 0.01 0.00
Electric Energy, MAR 2007-2008 0.25 0.01 0.10
Electric Energy, MAR 2008-2009 0.09 0.25 0.01 0.12
Electric Energy, MAR 2010-2011 0.13 0.09 0.25 0.15
Electric Energy, MAR 2011-2012 0.15 0.13 0.09 0.13
Electric Energy, MAR 2012-2013 0.01 0.15 0.13 0.09
Electric Energy, MAR 2013-2014 0.04 0.01 0.15 0.06
Electric Energy, MAR 2014-2015 0.00 0.04 0.01 0.02
Electric Energy, MAR 2015-2016 0.00 0.04 0.01
Electric Energy, MAR 2016-2017 0.00 0.00
Electric Energy, MAR, long-term total 0.68 0.68 0.68 0.68
Electric Energy, SRR 0.92 0.92 0.92 0.92
NTG 1.17 1.17 1.17 1.17
Net impact, long-term (MWh/yr) 43,360 33,978 30,003 107,341
Figure 3-15. Past and Expected Long-Term Net Impact, Electric Energy, Studies Completed 2007 — 2009
2007 - 2009 FlexTech Net Added Savings By Year
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Table 3-23. Past and Expected Long-Term Net Impact, Electric Demand, Studies Completed 2007 — 2009

Study Completion Year
Parameter Total
2007 2008 2009
Reported savings (MW" 9.9 7.8 6.9 24.6
Electric Demand, MAR prior to 2007 0.01 0.00
Electric Demand, MAR 2007-2008 0.25 0.01 0.10
Electric Demand, MAR 2008-2009 0.09 0.25 0.01 0.12
Electric Demand, MAR 2010-2011 0.13 0.09 0.25 0.15
Electric Demand, MAR 2011-2012 0.15 0.13 0.09 0.13
Electric Demand, MAR 2012-2013 0.01 0.15 0.13 0.09
Electric Demand, MAR 2013-2014 0.04 0.01 0.15 0.06
Electric Demand, MAR 2014-2015 0.00 0.04 0.01 0.02
Electric Demand, MAR 2015-2016 0.00 0.04 0.01
Electric Demand, MAR 2016-2017 0.00 0.00
Electric Demand, MAR, long-term total 0.68 0.68 0.68 0.68
Electric Demand, SRR 0.86 0.86 0.86 0.86
NTG 1.17 1.17 1.17 1.17
Net impact, long-term (MW) 6.8 53 4.7 16.8

! The reported demand savings were estimated using prior evaluation derived factor of 5,954 study-recommended kWh per kW of
demand savings.

Figure 3-16. Past and Expected Long-Term Net Impact, Electric Demand, Studies Completed 2007 — 2009

2007 - 2009 FlexTech Net Savings By Year
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The natural gas net impact estimates use the natural gas efficiency-based SRR of 0.77 for all studies. No natural
gas CHP-based SRR could be calculated and there was only one CHP study completed between 2007 and 2009,
for which no natural gas impact was reported.
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Table 3-24. Past and Expected Long-Term Net Impact, Natural Gas, Studies Completed 2007 — 2009

Study Completion Year

Parameter Total

2007 2008 2009
Study recommended and tracked savings 447,247 203,570 277,206 928,023
(MMBtu/yr)
Natural Gas, MAR prior to 2007 0.01 0.00
Natural Gas, MAR 2007-2008 0.18 0.01 0.09
Natural Gas, MAR 2008-2009 0.09 0.18 0.01 0.08
Natural Gas, MAR 2010-2011 0.04 0.09 0.18 0.09
Natural Gas, MAR 2011-2012 0.09 0.04 0.09 0.08
Natural Gas, MAR 2012-2013 0.02 0.09 0.04 0.04
Natural Gas, MAR 2013-2014 0.00 0.02 0.09 0.03
Natural Gas, MAR 2014-2015 0.00 0.00 0.02 0.01
Natural Gas, MAR 2015-2016 0.00 0.00 0.00
Natural Gas, MAR 2016-2017 0.00 0.00
Natural Gas, MAR, long-term total 0.43 0.43 0.43 0.43
SRR 0.77 0.77 0.77 0.77
NTG 1.17 1.17 1.17 1.17
Net impact, long-term (MMBtu/yr) 173,258 78,860 107,386 359,504

Figure 3-17. Past and Expected Long-Term Net Impact, Natural Gas, Studies Completed 2007 — 2009

2007 - 2009 FlexTech Net Savings By Year
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The net impacts above estimate both historic and expected future adoption associated with the 2007 through
2009 FlexTech studies and are based on the MAR survey of 2003 through 2009 participants.

Table 3-25below summarizes the estimated actual impact of the 2007 through 2009 studies at the time of the MAR
survey in the summer of 2010. The net impacts as of 2010 differ from those in the prior tables in that they are
historic only, based on a snapshot in time. They correlate with the results for which sampling statistics are reported.
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Table 3-25. Net Impact as of Summer 2010, Studies Completed 2007 — 2009

Results

Efficiency .
On-Site
Sample Frame Electric Energy Electric Demand | Natural Gas Generation
Parameter Period (MWh/yr) MW) (MMBtu/yr) (MWh/yr)
Study-recorpmended and 1/1/07 — 12/31/09 146,651 24.6 928,023 82,755
tracked savings
MAR as of summer 2010 1/1/07 — 9/30/09 0.35 0.35 0.31 0.18
SRR 1/1/06 — 9/30/09 0.92 0.86 0.77 na
Adjusted gross impact 47,222 7.4 221,519 0
NTG 1/1/06 — 9/30/09 1.17 1.17 1.17 1.17
Net impact to date 55,250 8.7 259,177 0

Table 3-26 below summarizes the estimated actual impact of the 2007 through 2009 studies over the long term.
The SRR and NTG estimates do not change as they are not considered to be time dependent.

Table 3-26. Net Impact Long Term, Studies Completed 2007 — 2009

Parameter Sample Frame Electric Energy Electric Demand Natural Gas
Period (MWh/yr) (MW) (MMBtu/yr)
Study recommended and tracked savings 1/1/07 — 12/31/09 146,651 25 928,023
MAR long-term 1/1/03 —9/30/09 0.68 0.68 0.43
SRR 1/1/06 — 9/30/09 0.92 0.86 0.77
Adjusted gross impact 91,745 14.4 307,268
NTG 1/1/06 — 9/30/09 1.17 1.17 1.17
Net impact to date 107,342 16.8 359,504

3.5 NETIMPACT TOWARDS 15 X 15 GOALS

All net impact above is associated with the impact of studies completed in 2007 through 2009. When measuring
progress toward the 15% savings by 2015 (15 x 15) goals, NYSERDA accounts for all savings installed January
1, 2007 or later. Table 3-27 summarizes the 15 x 15 net impacts by year.

Table 3-27 uses the current evaluation MAR factors for studies that fall in the range of this evaluation (2007-
2009). The current evaluation SRR and NTG factors are used for studies completed in 2007 and later. The prior
evaluation SRR (1.01) and NTG (1.17) estimates are used for studies completed prior to 2007. The current
evaluation team could not use the prior evaluation MAR estimates for the studies conducted before 2007 due to
the fundamental difference (described in 3.4.1) between the prior and current evaluations.

The totals are 248 annual GWh, 39 MW, and over 489,535 annual MMBtu.
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Table 3-27. Net Impact Long Term Towards 15 x 15 Goals, Studies Completed 2003 — 2009

Year Savings Electric Energy (MWh/yr) Electric Demand (MW) Natural Gas (MMBtu/yr)
2007 79,401 12.5 136,872
2008 63,519 10.0 119,229
2009 48,066 7.6 94,632
2010 25,707 4.0 68,093
2011 17,445 2.7 34,554
2012 9,669 1.5 27,756
2013 2,440 0.4 6,534
2014 1,765 0.3 1,366
2015 - - 499
Total 248,012 39.0 489,535

3.6 EARLY REPLACEMENT

The Impact Evaluation Team collected data on the age of replaced equipment and the reasons for replacement.
These questions were asked for all of the replacement measures in the study sample, up to five measures per site.
The measures were binned into twelve different categories. The complete survey data and expanded definitions
of the categories are presented in Appendix I.

3.6.1 Early Replacement Survey Results

The following section provides details on the equipment replacement responses received for three questions.

Question 1: To the best of your recollection how old was the equipment vou replaced?

Table 3-28 presents the response frequencies of the answers provided to this question for all measures in the
sample. Several trends can be observed from the answers to this question:

. Overall, over 40% of the respondents said that the replaced equipment was over 20 years old.
Considering that most of the energy efficiency measures included in this analysis have lives between 15
and 20 years, the data suggests assessing measure life is a complicated issue and that some of these
replacements likely should be treated as end-of-life time measures.

. Most of the measures involving relatively extensive capital investment (building envelope, new
compressors, new HVAC systems, new motor systems) show a higher percentile (over 50%) of older
equipment (over 20 years old) being replaced. Many of these measures replaced equipment that was 30
to 40 years old. This was somewhat expected considering the cost of these measures. However, this is an
indication that measure life is a complicated issue and the current measure life used in the programs
might be too short.

. The lighting measures tend to have components installed at shorter time intervals, as over 45% of the
measures replaced equipment that was under 15 years old.

. The controls measures tend to be more evenly distributed across the age categories, but only 50% of the
respondents provided information regarding the age of the equipment.

. Approximately 9% of the measures did not replace older equipment and were installed for other reasons.
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Table 3-28. Question 1 (REP1) Response

Did Not
15 to 20 to Over Replace
Under 10 to 15 20 25 25 Older Not Yet | Don’t Not
Measure 10 Years Years Years Years | Years | Equipment | Installed | Know | Applicable Totals
Building envelope 0 0 0 2 3 2 0 0 0 7
Compressed air
leaks 2 0 1 1 2 0 1 1 0 8
Compressed air:
other 0 0 4 0 0 2 0 1 0 7
Compressed air:
VFD compressors 0 1 1 2 0 0 0 0 0 4
Controls 4 1 1 1 2 4 0 4 0 17
Heat recovery 2 0 0 0 0 1 1 0 0 4
HVAC equipment
replacement 2 1 1 1 14 1 0 2 0 22
Insulation 1 1 0 0 0 0 0 2 0 4
Lighting and
lighting controls 12 3 2 4 9 1 0 2 0 33
Motors
replacement 1 1 1 1 4 0 0 0 0 8
Other 2 3 2 1 8 2 0 5 0 23
VFDs 1 0 0 0 4 1 0 1 0 7
WWTP measures 1 2 0 0 2 0 1 1 0 7
Totals 28 13 13 13 48 14 3 19 0 151

Question 2: Which of the following best describes your decision to replace the equipment?

Table 3-29 presents the response frequencies of the answers provided to this question for all measures in the
sample. Several trends can be observed from the answers to this question:

. Overall, over 45% of the respondents said that the replaced equipment was working but it was not as
efficient as newer models. Several of the categories (compressed air, insulation, HVAC replacement,
lighting, WWTP measures) show even higher percentiles for this response, with some as high as 75%.
This is somewhat expected considering the fact that many facilities decide to replace operating
equipment with more efficient equipment rather than wait until the end of its “nominal” life.

. While the age question revealed that 40% of the replaced equipment was over 20 years old, less than
10% responded that the equipment did not work or needed frequent maintenance. This adds further
weight to the indication that measure life is a complicated issue and the current measure life used in the
programs might be too short.

. Twenty percent of the respondents said that the equipment worked, but was old and would need to be
replaced in the next couple of years. These types of measures may have to be analyzed using the dual
baseline methodology in the future®’.

7 On July 18, 2011, as a part of case 07-M-0548, the NY DPS issued an order approving modifications to the Technical
Manual (see Appendix M) that requires the use of dual baseline methodology in special-circumstance replacement projects.
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Approximately 4% of the responded indicated that the equipment worked, but they needed either a
smaller or larger system. This response suggests that the measures under this classification may require

to be treated as end-of-life but is not necessarily so.

Table 3-29. Question 2 (REP2) Response

Working,
but Old
It Was and Would
It Was Working, | Need to Be
Working, but We Replaced
but Not as | Needed a | in the Next
Effectively Smaller/ Couple of It Required It Was
as Newer Larger Years Frequent Not Not yet Don’t No Not
Measure Models System Anyway Maintenanc | Working | Other | Installed | Refused | Know Answer Applicable | Totals
Building
envelope 2 0 0 0 3 0 0 0 0 0 2 7
Compressed
air leaks 3 0 1 2 1 0 0 0 0 1 0 8
Compressed
air: other 4 0 0 0 0 0 0 0 1 0 2 7
Compressed
air: VFD
compressors 3 0 1 0 0 0 0 0 0 0 0 4
Controls 5 0 2 1 1 0 0 0 4 0 4 17
Heat
recovery 2 0 0 0 0 0 0 0 0 1 1 4
HVAC
equipment
replacement 11 1 6 2 1 0 0 0 0 0 1 22
Insulation 3 0 0 0 0 0 0 0 1 0 0 4
Lighting &
lighting
controls 24 1 5 0 0 0 0 0 2 0 1 33
Motors
replacement 4 0 2 2 0 0 0 0 0 0 0 8
Other 3 2 10 1 1 1 0 0 3 0 2 23
VEDs 2 1 3 0 0 0 0 0 0 0 1 7
WWTP
measures 4 1 0 0 0 1 0 0 1 0 0 7
Totals 70 6 30 8 7 2 0 0 12 2 14 151
3.6.2 Early Replacement Conclusions

The early replacement versus retrofit survey revealed significant trends regarding the decision-making associated
with implementing energy efficiency measures based on the age of the equipment:

A significant portion of the equipment (40%) replaced by the investigated measures was over 20 years
old. This might be an indication that some of these measures were end-of-life measures, but also
indicates that measure life is a complicated issue and that the measure life used in the energy efficiency

programs might be too short.

While the replaced equipment was old, a significant portion of the respondents (45%) claim that they decided
to replace it because although it was working, it was not as effective as newer models would be. This is an
indication of the market place practices to maintain the existing equipment rather than replacing with higher
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efficiency at the end of its “nominal” life. Also, this clearly indicates that the age of the equipment was not the
most important reason for replacing the equipment.

. Technology-wise, the higher capital cost measures, such as building envelope, new compressors, new
HVAC systems, and new motor systems show older age of the replaced equipment, but also a very high
rate of replacement for energy efficiency purposes.

. A large portion of the lighting and controls measures replaced equipment that was less than 10 years old.
This is expected for these types of measures, which tend to have a higher turnaround based on the
technology advancements and capital cost. Lighting and controls adjustments are shorter life measures
and, as such, are implemented more frequently.

. Considering the equipment reported as working but in need of replacement in the next couple of years,
equipment requiring frequent maintenance, and equipment not working, we estimate that 15%-20% of the
total number of measures might be regarded as end-of-life measures.

Overall, the survey data shows that there are a significant number of measures that replace old equipment.
However, the demarcation line between end of life and early replacement is hard to determine as the participants
indicated that the equipment is operating well. Applying a dual baseline for energy savings might also be hard to
implement as much of the existing equipment is 15 to 20 years old and could be used for another 15 to 20 years
with proper maintenance. The survey clearly indicates that the age of the replaced equipment is predominantly
over 20 years.

More research is needed to determine if a dual baseline is to be used when reporting savings for energy
efficiency measures. The research should also include collecting information regarding maintenance cycles,
determining how the decision to replace equipment rather than repair it is made (financial, efficiency,
maintenance, other), and better differentiating between technologies.

3.7 PROGRAM OVERLAP DATA COLLECTION DURING MAR SURVEY

NYSERDA previously contracted a portfolio-level overlap study that computed the percentage of savings
associated with the FlexTech Program that also received NYSERDA program installation incentive funding.**
The primary research method was program database comparison. The exercise was challenging because
NYSERDA does not associate a unique customer or premise ID . Thus matches had to be made on names,
addresses, project descriptions, and similar parameters. The overlap study positively identified and quantified
measure overlap. Thanks to the level of detail available in the portal and the method, there was little chance of
error in identifying a project as being an overlap project that actually was not one. The converse is not
necessarily true. It is unknown if there were projects not identified as overlapping that did in fact overlap. It was
cost-prohibitive to check all non-matching studies for overlap. Thus it is possible that overlap was under-
identified and that there is bias in the overlap estimate.

NYSERDA recognized this possibility and requested that telephone interviewers collect overlap data from
participants in conjunction with th