



























































































































































































































































Peak Load Reduction and Enabling Technology

Section 5:

Business and Ingtitutional (B/I) Programs

Increased |oad aggregated for
curtailment/to curtail

For thisto occur, the following
barriers will have to have been
reduced or circumvented:

- Uncertain demand for/experience
with new technologies (S1, S2)

- Lack of awareness (M1, D1)

- Complexity/cost of technologies
(D2)

- Load curtailment uncertainty (D3)

Amount of load aggregated (MW)
for participation in NY SERDA and
NY SO programs, by location

Number of projects aggregated and
associated MW demand reduction
for each

Number and type of customers
aggregated (e.g., MF residential,
retail)

Amount of load aggregated (MW)
under DLC initiative

Amount (MW) of load and type of
load curtailed

Review of NY1SO records (through
Neenan eval uations)

NY SERDA project records

Generators dispatched at peak times
with improved emissions output
(only generatorsin Con Ed
territory)

For thisto occur, the following
barriers will have to have been
reduced or circumvented:

- Uncertain demand for/experience
with new technologies (S1, S2)

- Lack of awareness (M1, D1)

- Complexity/cost of technologies
(B2)

Amount of MW shifted through
DEGI generators

Total run time of DEGI generators

Changes in emissions from
generator operations

Review of NY1SO records (through
Neenan eval uations)

NY SERDA project records

Survey of participants, end users
and other key stakeholders

Better informed market actorsin the
demand response market

For thisto occur, the following
barriers will have to have been
reduced or circumvented:

- Lack of awareness (M1, D1)

- Complexity/cost of technologies
(D2

- Load curtailment uncertainty (D3)

- Onerous/confusing environmental
and NY1SO rules/regs (M2/D10,
M3)

- Competing priorities (M4)

- High infomation/transaction cost
(D8, DY)

- Undervaluing of DR and poor past
DR program experience (D11, D12)

- Risk aversion (D13)

- Uncertain demand for/experience
with new technologies (S1, S2)

Change in NY SERDA and/or

NY SO program design in response
to identification of issues and
barriers associated with
participation in the DR programs

Survey of participants, end users
and other key stakeholders

Focus Groups
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Peak Load Reduction and Enabling Technology

More accurate demand reduction
and savings estimates

For thisto occur, the following
barriers will have to have been
reduced or circumvented:

- Perceived risk (M7)
- Undervaluing of DR (D11)

Modifications in methods for
estimating MW reductions and/or
kWh savings

Increased reliability of load
reduction (MW) and associated

energy reduction (kWh) numbers
reported

Review of NY1SO records (through
Neenan eval uations)

NY SERDA project records

Survey of participants, end users
and other key stakeholders

Intermediate-Term Outcomes

In responseto NYSERDA's
involvement with NY SO and
program monitoring, NY SERDA
and NY SO refine their demand
response programs, as warranted,
leading to increased participation in
NY SO demand response programs
For thisto occur, the following

barriers will have to have been
reduced or circumvented:

- Lack of awareness (M1, D1)

- Onerous/confusing environmental
and NY1SO rules/regs and
governance structure (M3, D5, D7)

Change in NY SERDA and/or

NY SO program design in response
to identification of issues and
barriers associated with
participation in the DR programs
and/or better informed participants

Review of NY SO records (through
Neenan eval uations)

NY SERDA project records

Survey of NY1SO and NY SERDA
staff and other key stakeholders

Lower perceived technical risk
associated with demand response
technologies and/or curtailment
practices

For thisto occur, the following
barriers will have to have been
reduced or circumvented:

- Perceived risk (M7)
- Risk aversion (D13)

Change in number of participantsin
NY SERDA and NY SO programs

Change in quality of participantsin
NY SERDA and NY SO programs
(i.e., more diverse range of
participants)

Amount (MW) of load and type of
load curtailed

Survey of participants, end users
and other key stakeholders
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Adequate demand response
resources available for NY1SO
programs and system reliability

For thisto occur, the following
barriers will have to have been
reduced or circumvented:

- Lack of awareness (M1, D1)

- Complexity/cost of technologies
(%)

- Load curtailment uncertainty (D3)

- Onerous/confusing environmental
and NY1SO rules/regs (M2/D10,
M3)

- Competing priorities (M4)

- High info/transaction cost (D8,
D9)

- Undervaluing of DR and poor past
DR program experience (D11, D12)

- Risk aversion (D13)

- Uncertain demand for/experience
with new technologies (S1, S2)

Amount of demand response
resources available (in MW, by
type, size and location) compared
with locational system reliability
regquirements

Number of times these resources
were called upon by NY1SO and
their sufficiency of performancein
maintai ning adequate system
reliability in times of need

Review of NY1SO records (through
Neenan eval uations)

NY SERDA project records

Survey of NY1SO and NY SERDA
staff and other key stakeholders

Infrastructure for demand response
is strong and beginning to more
directly compete with supply

For thisto occur, the following
barriers will have to have been
reduced or circumvented:

- Lack of awareness (M1, D1)

- Cumbersome/confusing NY1SO
rules (M3)

- Competing priorities (M4)

- Competitive market uncertainty
(M6)

- Perceived risk (M7)
- Undervaluing of DR (D11)
- Risk aversion (D13)

Change in use of demand response
technologies and/or practices

Increased communication and
understanding of proper pricing
signals and benefits of associated
responses

Change in number of businesses
(e.g., ESCOs, CSPs) involved in
demand response

Increasing participant satisfaction
with demand response programs

Increasing awareness of demand
response programs

Review of NY1SO records (through
Neenan eval uations)

NY SERDA project records

Survey of NY1SO and NY SERDA
staff and other key stakeholders

Long-Term Outcomes

More competitive electricity
market, where demand response is
competing directly with supply
options

For thisto occur, al barriers will

have to have been reduced or
circumvented (M1-7, D1-13, S1-2)

Increasing market power for
demand response and associated
price mitigation impacts (by end
user and for electricity grid system
asawhole)

Change in the availability of real-
time pricing optionsin the NYI1SO
market (number and types of
programs and levels of participation
by end user, service providers and
location)

Survey of participants, end users
and other key stakeholders

Review of NY SO records (through
Neenan evaluations)

NY SERDA project records
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Adequate reserve marginin NY
electrical grid system

For thisto occur, al identified
barriers will have to have been

reduced or circumvented (M1-7,
D1-13, S1-2)

Percent margins of reserve capacity
over projected system requirements
(including extent to which demand
response options are included in
reserve calculations)

Review of NY1SO records (through
Neenan eval uations)

NY SERDA project records

Survey of NY1SO and NY SERDA
staff and other key stakeholders

Sustainable reduction in peak
electrical demand and energy use

For this to occur, all identified
barriers will have to have been
reduced or circumvented (M1-7,
D1-13, S1-2)

Increased number of new policies
drafted related to the expansion of
demand response in NY electricity
market

Change in design and/or
construction practices relating to
permanent load reduction measures

Change in availability of demand
response metering and controls

Change in market for demand
response practices and technologies

Changein level of demand response
equipment and strategies deployed

Sunsetting of NY SERDA and/or
NY SO programsin response to a
mature demand response market

Survey of participants, end users
and other key stakeholders

System-wide reliability and peak
reduction are improved

For thisto occur, all identified
barriers will have to have been
reduced or circumvented (M1-7,
D1-13, S1-2)

Permanent change in the amount of
demand response resources
available (in MW, by type, size and
location) compared with locational
system reliability requirements

Sustained, reliable performance of
these resources when called upon
by NY SO, sufficient to maintain
adequate system reliability in times
of need

Review of NYISO records (through
Neenan evaluations)

NY SERDA project records

Survey of NY1SO and NY SERDA
staff and other key stakeholders

Energy efficiency and access to
energy options for underserved
customers improved

For thisto occur, all identified
barriers will have to have been
reduced or circumvented (M1-7,
D1-13, S1-2)

Number, types and location of
underserved customers receiving
accesses to energy options and
energy efficiency servicesthat help
to control system peak

Review of NY SO records (through
Neenan evaluations)

NY SERDA project records

Survey of participants, end users
and other key stakeholders

Reduced environmental impacts of
energy produced from emergency/
backup generators

For thisto occur, the following
barriers will have to have been
reduced or circumvented:

- Onerous/confusing environmental
permit regs (M2/D10)

Amount of NO, allowances retired
as part of NY SERDA programs

Change in net emissions associated
with operation of
emergency/backup generatorsin
response to demand response
situations (by type of generator,
location and pollutant)

Review of NY SO records (through
Neenan eval uations)

NY SERDA and environmental
agency records

Survey of participants, end users
and other key stakeholders and
other key stakeholders

Where appropriate, the market barriersidentified in Table 5-39 are noted below the outcomesin Table
5-41 (where this outcome would be indicative that the barriers have been significantly reduced). This
does not, however, mean that reducing this (these) barrier(s) is sufficient to guarantee this outcome, only
that it is one of the necessary conditions (i.e., reduction of the identified barrier is an important but not
sufficient condition to obtain the outcome specified).
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PLRP and ET Researchable Issues

Based on this preliminary program theory and logic model assessment for NY SERDA’sPLRP and ET
Program, a number of researchable issues have been identified and are noted below:

. IsNY SERDA’s involvement in NY SO working groups providing insights and leading to
improved NY SERDA and NY1SO program design and more effective demand response
initiatives?

. Have the PLRP and ET Program increased awareness and knowledge of demand response options

and associated benefits?

. Are program applications and technical assistance reviews leading to more accurate and reliable
demand response estimates and dependabl e system impacts/results?

. Do program activities lead to better informed market actors and increased aggregations and
related activities in the demand response market?

. Are program activities leading to net environmental emission reductions from operation of
emergency/back-up generators?

. Are program activities leading to increased participation in the NY SO demand response
programs in the short and intermediate term?

. As aresult of the PLRP and ET Program, will a sustainable level of demand response resources
be created in the longer-term leading to improved system reliability even without continuation of
targeted NY SERDA demand response initiatives?

Lack of sustainability elements in the current program design may make this outcome difficult
to achieve. In addition, if NYSERDA exits the market, NYISO DR programs will likely still
exist.

Independent eval uation contractor research designed and implemented to address these questions will

help to validate the reasonableness of these theories and will help to inform NY SERDA program staff of
progress and potential areas for program enhancement and refinement.
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5.4.2 Peak Load Reduction Program M easurement and Verification

In 2003, Nexant, Inc., the Measurement and Verification (M&V) evaluation contractor for the New Y ork
Energy $mart> Program, conducted an independent review of the savings impacts reported by

NY SERDA for the Peak Load Reduction Program (PLRP). The objective of the review was to verify the
estimate of the program’s cumulative savings. The realization rates developed by Nexant during the 2003
review were estimated with good confidence and largely confirmed the program’s reported savings. No
additional review was conducted in 2004. Based on the review findings from 2003 and the adjustments
made to NY SERDA’ s reported savings for the 2004 calendar year, the program has resulted in the total
enabled demand reduction shown in Table 5-42.

Table5-42. PLRP Enabled Demand Reduction (Through December 2004)

Nexantesn (MW) 402
Nexant;q, (MW) 323
Nexantygn, (MW) 480
NY SERDA reported (MW) 422
Ratio (Nexant mean / NY SERDA reported) 0.95
80% confidence interval (+/-) +0.19

Note that NY SERDA reports the total enabled®” demand reduction resulting from the PLRP, not the
actual MW delivered through curtailment and/or onsite generation by program participants who respond
to demand response events. The M&V evaluation review verifies the enabled demand reduction reported
by the program. Assessment of actual demand response by PLRP participants is the subject of the annual
reviews conducted by Neenan Associates, each of which reports the overall performance of PLRP
participants who enroll in New Y ork Independent System Operator (NY 1SO) demand response
programs.”

While the expectation is for program participants to eventually enroll in a Demand Reduction Program,
NY SERDA’sroleisto enable the facilities to deliver MW reduction. As aresult, the demand impact
reported by NY SERDA reflects the total load curtailment capability (MW) created through the PLRP, not
the actual MW relief realized by the grid. Unlike NY SO, NY SERDA has limited access to performance
data and tools for tracking actual demand reduction. NY SERDA remains dependent on the reports
prepared by Neenan Associates under the joint sponsorship of NY SERDA and the NY1SO to quantify the
actual demand response delivered by program participants.

M&V Methodology

The basic approach for the 2003 review was to examine a random sample of 23 completed projectsin
detail, develop realization rates that adjust NY SERDA’ s reported results to match the examination
findings, and to then adjust the reported savings for the entire program by applying the realization rates to
each project’ sreported savings. A redlization rateis the percentage of NY SERDA-reported savings that

" Enabled MW is an estimate of the total |oad that afacility could realistically remove from the grid (by curtailment or
generation) if the facility elected to participate in a demand response program.

% Neenan Associates, LLC, NYISO Price Responsive Load Program Evaluation, February 2001, January 2002, and January
2003.
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is corroborated by Nexant, based on interviews, site visit observations and review of supporting
documents. Additional details of the M&V methodology, including the sampling procedure and site visit
activities, can be found in the 2003 PL RP evaluation report.?

M&V Review Findings

The realization rates shown in Table 5-43 were developed in 2003, based on the M&V review findings.
The redlization rates were estimated at high confidence and largely confirmed the program'’s reported
savings. Therefore, no additional review was conducted in 2004 for the program.

Table5-43. Realization Rate by Program Path (Developed from 2003 Review)

Realization Rate
Permanent Demand Reduction Efforts 100%
Interval Meters 88%
Permanent Demand Reduction Efforts 104%
Permanent Demand Reduction Efforts 102%

In the 2003 report, Nexant identified the following as possible reasons for the low realization rate for the
Interval Meters (IM) program path, relative to other program paths:

. Reliance on customers' self-reported demand reduction estimates.
. Absence of atechnical assessment and/or field-verification prerequisite.
. No requirement for customersto enroll in a demand response program (until PON 733).

A new program reguirement introduced in late 2003 made it mandatory for IM program participants to
enroll in a demand response program. It was suggested that this requirement would reduce the applicant
pool to facilities that had seriously assessed their load reduction capabilities, and make the estimated
savings more accurate, thereby resulting in a higher realization rate.

To determine the total enabled MW through December 2004, Nexant adjusted NY SERDA'’ s reported

impacts for the 2004 calendar year (using the same realization rates developed in 2003) and added the
2004 adjusted impacts to the program impacts reported in 2003. The results are summarized in Table
5-44.

2 Nexant, M&V Evaluation Peak Load Reduction Program, NY SERDA, March 2004.
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Table5-44. Cumulative Total Enabled Demand Reduction (Through December 2004)*

Total through December 31, 2004
Nexantnean (MW) 355 46 402
Nexant;qy (MW) 286 37 323
Nexantig, (MW) 424 56 480
NY SERDA reported 375 47 422
Ratio (Nexant mean / 0.95 L 0.95
NY SERDA reported)

! Totals may not sum due to rounding.

2These include approximately 9 MW of Dispatchable Generation enabled before 2004, but not previously reported by
NY SERDA.

A summary of the total enabled MW by PON and program segment is provided in Table 5-45. Note that
more completed projects are expected from PON 835 during 2005.

Table5-45. Total Nexant-Adjusted MW Reduction by PON and Program Segment (Through December

2004)*
Total
DEGI 37 26 12 2 9 86
IM 20 148 16 0 185
LC/S 78 13 17 4 113
PDRE 6 8 3 1 18
Total 141 195 49 7 9 402

! Totals may not sum due to rounding.

5.4.3 Enabling Technology M easurement and Verification

Nexant, Inc., the Measurement and Verification (M&V) evaluation contractor for the New York Energy
$marts* Program, has conducted an independent review of the enabled loads reported by NY SERDA for
the Enabling Technology for Price Sensitive Load Management Program. The objective of the review is
to verify the estimate of the program’s cumulative enabled |oad.

Enabling Technology is a research and devel opment program that seeks innovative ways of aggregating,
dispatching and reporting demand response. Projects are selected in part for their ability to demonstrate
and commercialize new methods of aggregating load. The program does not require that the enabled
demand reduction be maintained. Enabled demand reduction is a potential quantity that may or may not
trandate into curtailed load in response to a New Y ork Independent System Operator call for emergency
resources. Based on Nexant's review, as of December 31, 2004, the program resulted in the enabled
demand reductions shown in Table 5-46. Asaresult of the 2004 M&V evaluation review, the program’s
cumulative enabled load has been adjusted downward from NY SERDA'’s reported value of 205.74 MW
t0 142.76 MW.
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Table5-46. Enabling Technology for PSLM Program - Estimated Enabled L oad (Through December 2004)

Cumulative Enabled L oad

Nexant mean (MW) 142.76
Nexant low (MW) 115.35
Nexant high (MW) 170.16
NY SERDA reported (MW) 205.74
NY SERDA sponsored (MW) 196.51
Ratio (Nexant mean / NY SERDA reported) 0.69

80% confidenceinterval () 0.19

Most of the reduction in the program’ simpacts can be traced to out-of-date entries in the Enabling
Technology database. As of December 31, 2004, the program record showed an estimated cumulative
enabled load reduction of 205.74 MW. Data have been tracked since 2000 when the program began
operation and are based on program participant’ s self-reported estimates of demand reduction potential.
Generaly, these estimates were verified during the M&V review and site visit activities. However, a
significant number of projects were found to be no longer avail able/possible even though they were still
credited in the program database. An exampleisthe 43 MW reported as enabled in 2002 for a metal
fabricating plant in Niagara Falls. This project, the largest in the database, accounted for approximately
21% of the program’s cumulative enabled load. Although the plant closed more than ayear ago, the
change was not recorded in the database.

Enabling Technology is aresearch and development initiative that supports the demonstration of
innovative business models and technologies that promote customer-response to price signals or callsto
curtail. The program’s goal isto seek unique projects, that if successful, may be adopted by curtailment
service providers, load serving entities and large customers to manage demand. A project does not have
to persist to be successful and a second measure of the program’ s performance accounts for all projects
that have been enabled during the program life whether or not they are operational today (indicated by the
‘NY SERDA sponsored’ value in Table 5-46).

NY SERDA Savings Calculations

As part of the execution of a contract with NY SERDA, in accordance with the terms and conditions of a
specific PON, a contractor reports the list of enabled customers and the amount of load that will be
enabled at each customer’ s facility by the enabling technology proposed in the contract. NY SERDA
enters the name of the new contractor, and its customers, along with the amount of enabled load per
customer into its database. Following thisinitia entry, the values of enabled loads are typically not
updated. Asof December 31%, 2004, NY SERDA’ s database recorded a program cumulative enabled |oad
of 205.74 MW.

M&V Methodology

Nexant’sfirst year M&V evaluation of the ET Program, in 2003, involved a genera review of current
program procedures for verifying, tracking and reporting enabled load reduction. Information for the
M&V evauation was obtained through interviews with NY SERDA program managers and Nexant’s
review of past PON guidelines and requirements. The 2004 review was more detailed and involved the
direct verification of arepresentative sample of fifteen customers extracted at random from the total
population of 279 customers.
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Sample selection
The extraction of the sample proceeded as follows:
. The 279 customers in the database were ranked according to their declared total enabled loads.

. It was then observed that the 12 largest customers account for approximately 60% of the total
enabled load reported in the database. The total population was divided into two stratac 12 large
customers, and 267 small customers.

. An 80% confidence interval, with an assumed coefficient of variance of 0.5, indicates, for a
population of 279, asample size of 11 elements. The selected sample was oversized to 15.

. Using the weighted stratification and arandom number generator, a sample of 9 customers was
extracted from the first strata and a sample of 6 customers was extracted from the second strata.

. The 15 selected customers are under contract with 6 separate contractors.

Ste Visits

Site visits were organized and conducted at the offices of 6 contractors, and according to their availability,
at the facilities of 15 customers. Site visits with the 6 contractors had the objective of verifying that the
project approved and promoted by NY SERDA had been implemented into a functional system. Other
objectives included verifying that the potential demand reduction reported to NY SERDA was reasonable,
that the demand reduction had been demonstrated, and that it was the result of the implementation of the
project.

Vidits at the 15 customer sites had the objective of verifying that the enabling technology had been
implemented at the facility and that the reported enabled load is reasonable. The visit also had the
objective of verifying that the reported enabled load was not enabled before the NY SERDA program.

When verifying the reported enabled loads, the seasonality of curtailment agreements between
aggregators and customers, was disregarded. Customers often execute short term, i.e. afew months,
curtailment agreements with their aggregators, to closely follow different financia incentives or different
internal requirements throughout the year. From the standpoint of thisM&V evaluation, however, the
relevant issue is whether or not the reported load is enabled, not how much of it a particular customer is
willing to curtail in a certain period of the year.

Analysis of results

The verified enabled loads of the customers in the sample were compared with the enabled loads reported
in the database, and the realization rates for the two strata of the sample were calculated as theratio
between Nexant’ s cumulative verified values and NY SERDA'’ s reported values. The 80% confidence
interval was then calculated for the two realization rates.

The realization rates were applied to the two strata of the database population and a verified mean value
of the total enabled load was derived. Adding and subtracting the respective confidence intervalsto or
from the realization rates, and repeating the same procedure, resulted in low and high verified values of
the total enabled load. The results were reported in Table 5-46.

Review of Findings

Program Database

The program-tracking database records the total enabled load for each customer. Thereisaset of fields
that record the enabled load by different time periods and locations during the program’s history.

Annual Report 5-94



Peak Load Reduction and Enabling Technology Section 5: Business and Ingtitutional (B/l) Programs

Database records are not updated regularly. Thisislargely the result of the program structure under
which contractors have little or no incentive to update the information initially reported to NY SERDA.
For the review sample of 15 customers, several cases of non-existent enabled load were found, either
because afacility had closed, or the originally proposed load had not been enabled for technical reasons.
In addition, visits at the contractorsin the sample showed that two of the six contractors have ceded their
customers to other aggregators, thereby further reducing the incentive for reporting updated information
to NYSERDA.

In 2003, NY SERDA staff reported 103 MW of additional enabled load, as enrolled in the New Y ork
Independent System Operator’s Day Ahead Demand Response Program, but not yet included in the
database. As mentioned above, Nexant’s M&V evaluation in 2003 was limited, and no reason was
identified for disbelieving the additional amount reported. In the December 2004 version of the database,
transmitted to Nexant for the M& V evauation, the additional load is still not recorded. NY SERDA was
unable to locate the records that identified the sources (customers) of these loads and consequently, the
2004 M&V evauation did not take into consideration these additional 103 MW. It was later discovered
that the vast majority of the 103 enabled MW were from customers of the New Y ork Power Authority and
therefore inadmissible as NY SERDA -reported enabled MW.

Results of the Verification

The M&YV visits showed that half of the population in the sample has no, or considerably lower than
reported enabled loads. Thisisreflected in alow realization rate of 0.69, and the mean verified total
enabled load for the program was calculated as 142.76 MW, as reported in Table 5-46. However, in al
cases Nexant verified that the contractors had devel oped the enabling technol ogies that were funded with
the program’ s support.

Recommendations

The database should be redesigned to improve its structure. Each data line should represent a project and
have afield that clearly defines the total enabled load for the project. A procedure should be put in place
to assure consistent updating of the database. This could include (a) adding requirements for periodic
reporting in future PONSs for enabling technology development, and (b) requiring the database
administrator to survey periodically, by telephone or e-mail, al the customers in the database and verify
the status of their projects.

54.4 Peak Load Market Characterization, Market Assessment, and Causality (MCAC)
Evaluation

During 2003, the MCAC team conducted a full evaluation of the Peak Load Reduction Program (PLRP).
In 2004, certain aspects of this evaluation were updated. The update evaluation conducted in 2004
focused available time and resources on reexamining freeridership and spillover estimates for the DEGI,
LC/S, and PLRD aspects of the program, and deriving net savings estimates for the IM-only participants
(those who received interval meters but no additional incentives for equipment/measures). This section
presents both the full evaluation and the update resultsin order to give a complete picture of market
progress and attribution related to the PLRP.

PLRP M CAC Research Approach (2003)

The 2003 MCAC evaluation of the PLRP and ET programs consisted of: areview of secondary data
sources; development of alist of key tracking indicators; detailed analyses of program records; and
detailed surveys of participating market actors (i.e., ESCOs) and facility contacts. The number of
completed surveys for each major type of PLRP participant is shown in Table 5-47.
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Table5-47. PLRP Survey Completesby Market Actor Category (2003)

Survey Completes1
DEGI 21 Unique Projects (14 Applicants and 16 Facility Representatives)
LC/S 23 Unique Projects (16 Applicants and 9 Facility Representatives)
PDRE 19 Unique Projects (7 Applicants and 14 Facility Representatives)
IM? 8 Unique Projects (8 Facility Representatives)

1In many instances, both an applicant and a facility representative were contacted for projectsin the sample. Thisisthe reason
that the number of survey completes in terms of unique projectsis less than the number of survey completes in terms of

applicants and facility contacts for each PLRP component.

2 The IM surveys were administered by Nexant during on-site M&V visits. The sample size was calculated and sample drawn

according to parameters specified by Nexant.

PLRP M CAC Research Approach (2004)

For 2004, additional surveys were conducted with program staff, participating IM only customers, and IM
equipment and service providers. See Table 5-48. Due to apparently high turnover in the industry, data
collection efforts to reach the IM Providers proved somewhat challenging. The population of IM
Providers was obtained from NY SERDA’ s PL RP database filtered by projects that were IM only projects.
Of the total of 21 IM Providersin the database only nine of the Provider contacts were still with the

companies and were willing to complete the survey.

Table5-48. PLRP Primary Data Collection Efforts (2004)

Summary of Data Collection Related to
Net Savings Estimates

Staff 3 3 Anecdotal evidence of market Changes in the PLRP and/or the market
changes affecting freeridership and spillover for
LC/S, DEGI, and PDRE
Anecdotal information on potential
spillover from the IM component of the
program
Participating 185 14 Motivations for and barriersto: Estimate of freeridership for IM component
Customers ) adoptl_on .Of IM ts:;hnol ogy Estimate of |M-component spillover (i.e.,
IM-only - participation in programs peak reductions achieved as a result of
Changes in equipment and installation of interval meters)
(FI>M' . operations resulting from IM
articipants) How IM datais collected and
managed
Satisfaction with IM equipment
and what it enables
IM 21 9 All topics addressed for For program applicants only:
Equipment Participating IM-only All toi P
. pics addressed for Participating IM-
and Sgrwce Customers, above only Customers, above
Providers plus: Anecdotal evidence of
(IM market changes
Providers)
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PLRP Market Characterization Findings

The following key findings resulted from the first-time market characterization effort for PLRP and ET
conducted in 2003.

. Approximately 60% of applications submitted into the PLRP have transitioned into compl eted
projects capable of delivering peak demand reductions.

. 79% of completed PLRP projects to date were installed in the field in 2002 and nearly 70% of the
PLRP projects completed to date are Interval Meter projects.

. The number of ET projects selected and the number of contracts signed increased slightly from
2001 to 2002, then decreased by approximately half from 2002 to 2003.

. Projects representing peak demand reductions of more than 375 MW (or 355 MW of realized

gross savings that have been measured and verified) have been completed viathe PLRP and
projects representing peak demand reductions of more than 308 MW were completed viathe ET
program.

. The aggregate group of PLRP and ET participants enrolled in the NY1SO reliability programs
(EDRP/SCR) made major contributions during the NY SO emergency events called in 2001-
2003. These participants average curtailment during each hour of called events was 109 MW in
2001, 178 MW in 2002 and 124 MW in 2003.*°

. Eighty-seven unique market actors — primarily energy services companies, curtailment services
providers, end-use customers, and load serving entities - have submitted applications to
participate in the PLRP since program inception in 2001.

PLRP Market Assessment Findings

Key findings from the 2003 market assessment work are:

. 83% of survey respondents said the PLRP either fully met or exceeded their performance
expectations and 76% stated that their financial expectations had been fully met or exceeded.

. Virtualy all of the facilities surveyed (approximately 99%) have participated in at least one of the
NY SO’ s demand response programs, with the mgjority having participated in either the EDRP or
ICAP programs.

. Survey resultsindicate that NY SERDA staff was involved early and frequently with facilities

participating in the PLRP, typically providing information regarding the PLRP and NY SO
demand response programs and direct project-related contact.

. Many survey respondents noted that positive experiences with the PLRP resulted in the facility
exploring additional waysto participate in other NY SERDA energy efficiency programs.

The 2004 market assessment work found that:

. All IM providers surveyed in 2004 (100%) felt they were somewhat or extremely familiar with
IM and IM services. Nearly 80% of providers (77%) felt their familiarity had increased
significantly or somewhat over the past five years.

% Reliability programs were used for grid recovery after the August 14, 2003 blackout. Circumstances were atypical compared
to previous years: some customers did not have power restored, so they could not curtail; SCR performance was made voluntary
by the NY1SO during this event, and many customers’ primary focus was not on NY 1SO demand response programs under these
circumstances.
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IM providers felt 88% of participating customers were slightly or somewhat familiar with IM and
IM services. However, 67% of IM providersfelt end-use customer awareness of the capabilities
and benefits of IM and IM services had increased significantly or somewhat over the past five
years.

Both IM providers and PLRP staff felt there was a modest increase in the use of IM and IM
services. The IM Providers attribute this to consumers becoming more familiar with the
equipment, education, deregulation, savings opportunities, and participation in the NY SERDA
and NY1SO programs. While the staff felt that there was more demand, they feel that the end-use
customers are till not fully aware of the capahilities of IM.

More than half of the end-use customers (57%) and 67% of the IM Providers responded that the
PLRP incentives were critical to the decision to install the interval meters.

IM Providers were also asked what they thought the three biggest market barriers were today.
There were three common themes in the responses. high equipment costs, lack of utility
cooperation/not an open market, and lack of real-time access to the data.

The NY SERDA staff also was asked about the market barriers. Likethe IM Providers, the
NY SERDA staff felt that confusion in the market caused by deregulation was amajor barrier.

The primary purposes of installing interval meters are to: 1) provide data to help building
operators to better manage their facilities, and 2) to allow the facility to participate in the

avail able demand response programs. A series of questions were asked to determineif the IM-
only participants in the PLRP achieved these two objectives. Only 29% of the participants made
equipment changes, and 43% made operating changes after the installation of the IM equipment.

Half of NYSERDA'’s M participants said they were participating in the New Y ork SO demand
response program. Of those IM participants that enrolled in demand response programs, most
participated in NY1SO Special Case Resource ICAP Program.

It appears that the installation of interval metersis changing the behavior of the facility managers
in terms of participation in demand response programs. Only 14% of those customers that
participated in the NY 1SO demand response programs indicated that they were likely to have
done so without support from the NY SERDA PLRP. Based on this evidence, the PLRP IM
component has more than tripled (from 14% to 50%) participation in NY SO demand response
programs for IM program participants.

PL RP Causality/Attribution Findings

Key results from the 2003 attribution analysis include:

Freeridership for PLRP participantsis estimated at 24% for the callable components, and 25% for
the permanent component of the program. Thisyields attribution, or net factors, of 76% and
75%, respectively.

Spillover by participating facility ownersis estimated at between 3% for callable components and
24% for permanent components. ESCOs and aggregators working with non-participating
customers account for roughly 22% and 13% additional spillover savings. Total spillover is
estimated at 25% for callable components and 37% for the permanent component of the program.
Using mid-point estimates for the spillover ranges discussed above, the best estimate for a market
effects multiplier is 1.25 for the callable component of the program, and 1.37 for the permanent
component.

The resulting net-to-grossratio is 0.95 (0.76 x 1.25) for callable demand reductions, and 1.03
(0.75 x 1.37) for the permanent demand reduction component of the program.
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. Based on the 2004 attribution evaluation update work, the MCAC team recommends maintaining
the same net-to-gross ratios used last year for the callable and permanent parts of the PLRP.
However, on the Interval Metering portion of the program, the team has estimated freeridership of
10% and spillover of 22%. This gives a net-to-gross ratio of 1.09 for the IM part of the program.
The cumulative annual savings are shown in Table 5-49.

Table5-49. PLRP NTG Ratio and Net Savings (Through 2004)

Net Demand
Reductions
with MCAC
Net-to-Gross
Adjustment
(MW)
LC/IS&
DEGI
(Demand 194.5 1.02 198.8 0.76 1.25 0.95 188.8
Response
M easures)
PDRE 175 1.02 17.8 0.75 1.37 1.03 18.3
IM 210.3 0.88 185.1 0.90 1.22 1.09 203.2
Total 422 401.7 410.3

Source: Nexant M&V file (NexMVRollup2004_Verl3 050405.xls).

No primary research was done on the Enabling Technology Program during this phase of the MCAC
work. However, surveys were done of the various types of participants (ESCOs, CSPs, facility personnel,
etc.) in NY SERDA’s Peak Load Reduction Program. The PLRP and Enabling Technology programs
work very closely together, and have some of the same participants. Therefore, the results obtained from
the PLRP participant surveys can help shed some light on the market for the types of technologies and
measures supported by the Enabling Technology Program. For the Peak Load Reduction Program,
primary research was used to establish a net-to-gross ratio estimate of 0.95 for the callable portion of the
program. The related participant activities and the program goals are similar enough such that use of the
PLRP net-to-gross value for callable measures is an appropriate best estimate for the Enabling
Technology Program at this time (see Table 5-50).

Table5-50. Enabling Technology Program NTG Ratio and Net Savings (Through 2004)

Net Demand
Reduction
MW included in included in
On- 205.7 0.69 142.8 net-to-gross net-to-gross 0.95 135.6
Peak ratio ratio
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55 TECHNICAL ASSISTANCE, FLEXTECH & ENERGY AUDIT PROGRAMS

Program Synopsis
Both Technical Assistance and FlexTech provide fundsto C& | customers to conduct studies:

. Technical Assistance — Under the Technical Assistance component, the customer brings the
project ideato NY SERDA using their own selected contractor. NY SERDA performs areview of
the scope of work prior to approval, and reviews the contractor’ s final report before approving
payment to the customer as reimbursement for half of the assessment cost. Under the Technical
Assistance component, NY SERDA does not conduct contractor management.

. FlexTech — Under FlexTech, a customer comesto NY SERDA with a project idea, then
NY SERDA provides alist of pre-approved contractors, helps devel op the scope of work prior to
the project approval, and provides management of the FlexTech consultant throughout the
project. The FlexTech program provides cost-share funding for energy analysis work performed
by FlexTech consultants. These service providers are selected through a competitive
procurement process every three years.

. Energy Audit — The Energy Audit program consists of quick, walk-through audits for small
facilities with annual electricity billsless than $100,000. Under the Audit program, there are
reimbursabl e follow-up tasks which audit contractors must perform to encourage customer
installation of recommended measures. These include contacting the customer after six months
from the time of report delivery, providing marketing materials for Smart Equipment Choices and
the Loan Program, and helping customers fill out application forms for these programs, as
appropriate. The Energy Audit program accounts for only about 5% of technical assistance
recommended savings and 10% of the costs.

Many of the installations that result from these technical assistance projects are funded with assistance
from other NY SERDA programs, with the Commercial/Industrial Performance Program (CIPP) being the
largest source. ™

The program tracks the savings that are possible from recommended measure installations, but thisis
different from actual installed savings. Installations occur over a period of years following delivery of the
audit report to the customer. This complicates the calculation of actual savings due to the technical
assistance. The discussion below of the M&V process to calculate savings, goes into detail on the
challenges and resolution to the savings estimation problems.

The Technical Assistance programs have evolved to meet the needs of the highly heterogeneous
commercial/industrial sector (many different sizes and types of customer facilities and systems). They
represent a useful and generally effective means to assist customersin improving their energy efficiency
without actually providing the incentives to pay for them (although other NY SERDA programs can help
with that). FlexTech and Technical Assistance fund detailed studies and have been in existence in one
form or another for twenty years. Thistime span preceded SBC funding and includes fourteen cycles of
program solicitations since 1998. The programs thus have considerable history in the field. By contrast,
the Energy Audit component of the program is more recent, targets C& | customers with annual electricity
bills below $100,000, and has only been offered statewide since 2003 (it was previously piloted in New
York City for approximately one-and-a-half years).

3 Overlapping savings between Technical Assistance and other NY SERDA programs was assessed and is reported
inthe M&V section for TA.
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Program Accomplishments

Program accomplishments are summarized in Table 5-51.

Table5-51. TA/FlexTech/EA Accomplishments

Accomplishment

Number of studies
completed

Through 2004, there have been 827 projectsin the TA and FT population.

Proportion of

60% of customers receiving auditsinstalled at least one measure. Customerstend to install measures

recommended over aperiod of years— 81% have implemented at |east one measure within three years of receiving a
measures that are study
installed '
Market penetration Majority of expected savings from educational, multifamily, and manufacturing. Thisreflects
activity in additions, alterations and renovations. Geographically, the largest savings are in the
Niagara Mohawk utility area.
Knowledge & End-use customers continue to gain more experience, education and trust in energy efficiency
Awareness measures, equipment and services. NY SERDA programs are cited as an important factor in the
decision to install measures. 77% of the participating contractors are extremely familiar with energy
efficiency measures versus 11% of non-participants.
Market spillover 74% of participating contractors are significantly or somewhat increasing their marketing of energy

efficient measures, compared to only 38% of the non-participants. NY SERDA is cited as one of the
reasons for thisincreased activity. Programs are reducing barriers to implementation.

Energy and Demand
Savings

NY SERDA program estimate of electric energy savings: 455 GWh/yr times Realization Rate of 1.0
times Net-to-Gross Ratio of 1.13 equals Cumulative Annual Electricity Savings through 2004 equals
approximately 515 GWh/yr

NY SERDA program estimate of summer peak demand savings: more than 85 MW times Realization
Rate of 1.0 times Net-to-Gross Ratio of 1.13 equals Cumulative Annual Electricity Savings through
2004 equals nearly 97 MW

NY SERDA program estimate of fuel savings: ailmost 2,237,000 MMBtulyr times Realization Rate of
1.0 times Net-to-Gross Ratio of 1.13 equals Cumulative Annual Fuel Savings through 2004 equals
more than 2,533,000 MM Btu/yr

Summary of Recommendations

There are anumber of significant challengesto M&V for the technical assistance programs, all related to
the fact that the deliverable for each project is a set of recommendations and estimated savings. Thisisin
contrast to the more direct measure incentive programs, where there is a one-to-one relationship between
the NY SERDA investment and the installed measure. For technical assistance, the installation of the
measures is a separate, follow-on process that depends on the customer acting on the recommendations.
Further complicating the estimation of savings is the nature of the technical assistance, which often
recommends a variety of alternative measures, some of which are mutually exclusive. Tracking these
savings estimates so that follow-up verification of measure installation can be done, has been a challenge.
The M&V process started the rigorous tracking of savings, and this process should continue in the future.
Other recommendations are as follows:

. Studies should contain a complete, accurate and consistent summary of the anticipated measure
savings and the recommendations, along with documentation that will make it possible to verify
installation and savings.

. To assist in follow up, there should be a simple but active strategy for receiving notification from
customers upon installation of recommended measures.
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. There should be a portfolio-level mechanism for tracking cross-program overlap to prevent
double-counting of savings between the technical assistance projects and other incentives
provided by NY SERDA.

. There should be a consistent methodology for cal culating the summer coincident on-peak demand

reductions attributable to the programs.

The MCAC Team also emphasi zes the importance of maintaining a good tracking database, while
acknowledging the difficulties for doing so with technical assistance customers. They also recommend
periodic examination of measure adoption rates, which are critical to estimating program savings and
effectiveness.

The Process Evaluation Team’' s recommendations are from a 2003 process eval uation, thus some of the
issues have been or are being addressed by the programs.

. Few changes to the program’ s processes are suggested by the findings of this evaluation.
However, the time it takes to review scopes of work and completed studies should be shortened.

. NY SERDA should consider creating a separate project tracking system for the TA programs.

. NY SERDA should consider the opportunities and potential benefit to customers from collapsing

the three TA servicesinto asingle program offering. From a customer and service provider
outreach standpoint, NY SERDA should consider dropping the distinction between the three
program components under TA and should recast the C/I incentive programs as part of a portfolio
of C/I servicesthat are better coordinated and are supported by seamless data tracking and
marketing.

. Changing program goals have conflicting implications for program design. Experience has
shown that the TA programs can be successfully managed to achieve either high levels of
participation in the assessment services or high implementation rates of recommended measures,
but it is difficult to achieve both goals simultaneously since each goal requires different
implementation strategies. To the extent feasible, NY SERDA should consider articulating one
goad as primary.

. NY SERDA should consider either improving impact measurement or eliminating energy savings
as a performance measure for the TA programs instead, capturing implementation savings
through other New York Energy $mart™ programs.

. Thereisaweak link between the TA and the incentive programs. Although the staff’s
descriptions and literature describe the TA programs as leading into the incentive programs, the
link between the two is at best weak, and largely unverifiable. NY SERDA should consider
improving the occurrence and data capture of activity between the TA and incentive programs.

55.1 Technical Assistance Measurement and Verification

Nexant, Inc., the Measurement and Verification (M& V) Evaluation contractor for the New York Energy
$mart>" Program, has conducted an independent review of the savings impacts for the Technical
Assistance (TA) Program, Flexible Technical Assistance (FlexTech) Program and the Energy Audit
Program. Collectively, the three services are referred to asthe TA Program. The objective of the review
isto verify the estimate of the program’s cumulative savings. Based on Nexant’ s review, as of December
31, 2004, the program has resulted in the energy savings and demand reductions shown in Table 5-52.
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Since beginning in 1998, the program has resulted in estimated cumulative program savings of
approximately 1.1 million MWh and 5.1 million MMBtu.*

Table5-52. TA Program Estimated Energy Savings and Demand Reduction (Through December 2004)

Cumulative Annual Non-
Electric Energy Savings
(MM Btu/year)
Nexant mean 454,895 85 2,236,853
Nexant low 413,069 78 1,912,848
Nexant high 496,721 92 2,560,858

! Cumulative annual savings impacts are the savings realized in a single calendar year from all measuresinstalled to date.

The TA Program provides cost-sharing to end-use customers to investigate energy and cost savings
opportunitiesin their facilities. At the end of the study, the customer receives areport that includes,
among other things, the costs and benefits of the measures or strategies investigated. The program does
not require participants to implement any of the study findings, or to inform NY SERDA if they do.

Prior to the 2004 M&V evauation review, NY SERDA reported savings as afunction of the program’s
committed dollars, using ratios of kWh and MM Btu saved per dollar of funding. The ratios were based
on data from telephone surveys of earlier program participants, who were asked about the status of each
of the measures that had been recommended in their individual studies. The 2004 M&V evaluation
review is based on a random sample of completed studies weighted for kWh savings. Each study in the
sample was reviewed to determine the energy savings and demand impacts, if any, of the measures that
were recommended for implementation in the final reports. The evaluation involved creating a new
program database that required entering information obtained from hundreds of program file records.

The M&V team and Summit Blue, the evaluation contractor for Market Characterization, Assessment and
Causality (MCAC), telephoned 170 program participants to ask if they had implemented any of the
measures recommended in their studies. Of those, 139 (82%) responded to the interview questions with
85 respondents reporting some implementation. Site visits were then conducted at 34 facilities to verify
installations and savings estimates. During the site visits, Nexant verified the installation and operating
characteristics of the equipment that the participants reported having installed. Thus, the resultsin Table
5-52 are based on a new data compilation of the program records and an assessment of the actual
performance of customers who have passed through the program. The M&V investigation provides
additional insight into the impact of the program, beyond the results shown in Table 5-52. In summary:

. About 60% of customers who have completed a TA-assisted study have implemented at |east one
of the recommended measures. It must be noted that since this estimate appliesto al reports
completed through December 31, 2004, additional installations are expected from program
participants who ssmply have not had enough time to implement their measures.

. Recommended measures are implemented over a period of years; 40% of surveyed customers
with studies completed in 2004 had implemented at least one measure. Among customers who
received their TA studies three or more years ago, 81% had implemented at |east one
recommended measure. All 13 respondents who received their studies between 1998 and 2000
reported having installed at least one measure.

%2 cumulative program savings impacts are the sum of the savings realized across the life of the program. A measure completed
in January of 2001 and that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as
of December 31, 2004. The measure still delivers an annual savings of 100kWh/year at the close of 2004.
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. The actual energy savings resulting from implemented measures closely match the forecast
estimates contained in the NY SERDA cost-shared studies, confirming that the reports are based
on sound engineering analysis.

. Most customers who implement measures do so independently, with no assistance from other
NY SERDA programs. About 38% of the savingsin Table 5-52 are from customers participating
in one of NY SERDA’s implementation programs, with the Commercial/Industrial Performance
Program (CIPP) providing most of the assistance.

NYSERDA Savings Calculations

Between 1994 and 2004, four telephone surveys of over 80 program participants were conducted by

NY SERDA staff to assess the implementation impacts of funded studies.®® The samples were drawn from
apopulation of studies completed one to three years before the survey start date. Based on the
participant-reported results, NY SERDA developed kWh and Btu per NY SERDA -dollar-committed ratios
for al implemented measures. NY SERDA counted measures under contract, giving the indices a
forward-looking component.

Technical Assistance projects are documented in a paper filing system. NY SERDA'’ s Projects Database
tracks all projects for contracting, payment, contacts, sectors, utilities, status and other project
information. It formerly contained metrics datafor evaluation purposes, but that was abandoned in a
database update. Subsequently, some metrics data exist in electronic records for certain subsets of the
population; these include projects selected for post-completion telephone surveys, special case reviews,
and projects from a specific range of application dates.

M&V Methodology

The M&V evaluation of the TA Program began in 2003, with file reviews and site visits for 16 randomly
selected completed feasibility studies. The sample was drawn from a population of 84 telephone survey
respondents who reported that some or all of their feasibility study recommendations had been
implemented or were under construction. Since the sample was drawn from a subset of completed studies
rather than the entire population of nearly 700 completed studies, no statistically conclusive results could
be drawn for the 2003 review. There were however, many lessons learned that highlighted the need for a
more comprehensive methodology for assessing customer behavior and project savingsin 2004. The
following is a discussion of the design of the 2004 M&V comprehensive evaluation review.

Sample Sze

The sample size was increased from 2003 levels with built-in flexibility to add or subtract elements if
needed to achieve an 80/20 confidence/precision target.* Further, the sample was drawn from the entire
population of completed studies instead of the subset of customers who had been surveyed in the past. At
the beginning of the evaluation, it was estimated that approximately 45 site visits would be needed to
achieve the confidence/precision target. However, only 34 site visits were conducted, mainly due to the
number of customers who had received implementation assistance from the CIPP, and whose
implemented measures had aready been field-verified by other NY SERDA technical consultants.

% The TA Program has been in existence in one form or another for more than 20 years. New York Energy $mart® funding
for the TA Program started in 1998.

3 This means that 80% of additional randomly selected samples from the same population would have realization rates equal to
the mean of Nexant’s realization rate, plus or minus 20%.
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Overall, the total number of field-verified projects used in the M&V analysis (59) exceeded the minimum
regquirement for the 80/20 criterion, which was based on an assumed coefficient of variation of 0.5.

Large Projects vs. Small Projects

Based on the project-level data available at the time of sample design, it was estimated that 20% of the
detailed TA studies accounted for about 80% of the total kWh savings from all measures recommended
by the program. The estimated recommended project savings at the 80™ percentile was approximately 1.2
million kWh. These observations allowed Nexant to stratify by project size, using a threshold of one
million kWh of recommended el ectric savings to separate large projects from small projects. The sample
was then weighted in favor of the largest contributors, to ensure that the projects that posed the greatest
risk and reward to the total program impacts (kWh) received the most attention.

Because the universe of completed studies with all needed project and measure-level data was not
catalogued in atracking database, and because constructing and populating a database with approximately
1,000 projects would take severa months to complete, the samples were drawn without complete
knowledge of all NY SERDA -approved feasibility studies. Nexant addressed this problem by using a
rolling sampling plan in which one third of the sample was selected during three separate draws over a
period of twelve weeks, with the sample adjusted at each draw to match the latest available information
from the database.

I mplementation vs. Further Study

Most TA studies result in recommendations for implementation of one or more energy conservation
measures (ECM). However, in some cases, the recommendation may be unclear, may be a
recommendation to conduct further study before implementation or may just provide necessary
information for the facility manager to use to draw their own conclusion. It is not uncommon for large,
capital-intensive measures like on-site generation (OSG) that are complex to both analyze and implement
not to have a clear recommendation. Technical, ingtitutional, and economic barriers result in the need for
significant and often multi-staged analysis to be completed before an investment decision can be made.
Approximately one-half of all OSG studies funded by NY SERDA have been classified as
recommendations for further study based on the file review, input from project managers and the M&V
team’ s judgment. It should be noted that classifying a measure as “recommended” or “recommended for
further study” from the report proved to be quite challenging. The M&V team will continue to discuss
alternative M&V methodol ogies for future evaluations, particularly for OSG.

Whilethe M&V team realized that some measures recommended for further study might eventually be
implemented, savings from measures recommended for further study were considered to be spillover,
which was outside the scope of the M&V evaluation. Spillover is covered in depth by the Market
Characterization, Assessment and Causality reports. The 2004 review therefore focused exclusively on
measures recommended for implementation, placing further emphasis on assigning the correct
recommendation status to each measure as it was entered into the TA database. Theredlization rateis
only applied to measures with the status of ‘recommended’.

On-Site Generation vs. Energy Efficiency Measures

One of the earliest observations from the M&V review was that OSG measures and energy efficiency
measures such as lighting and HVAC retrofits had significantly different study formats, complexity,
frequency of multiple recommendation options, time needed to implement, M&V methodol ogy
challenges, and adoption rates. Nexant’s approach for capturing this distinction was to consider OSG and
energy efficiency projects as two sub-populations and conduct separate but parallel reviews for both,
resulting in two realization rates.
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Time-Variability
Unlike NY SERDA’ s implementation programs, the deliverable for a TA project is afeasibility study, not
an installation. This hastwo implications:

. A “completed project” means that afinal TA study has been delivered to the customer. It does
not mean that any measures have been, or will be, installed.

. There will be atime lag, varying from project-to-project, between TA study completion and
measure installation, for customers who choose to implement recommended measures.

Based on past surveys and experience, TA program staff estimated that the cumulative percentage of
customers with installed measures increased every year, until about four years after the study had been
delivered to the customer. Thus, all things being equal, if TA studies completed in 2000 were compared
with studies completed in 2003, one would expect to find a higher percentage of recommended measures
installed within the 2000 year bin, because those customers would have had more time to adopt the
recommended measures. This does not mean, however, that the savings estimates from 2000 would
necessarily be more accurate than the estimates from 2003, or vice versa.

To account for the time-variability in measure adoption, Nexant developed a plan to calculate a set of
realization rates for different strata of projects, classified by the number of years that had passed since a
final TA study was delivered to the customer. The result of all the considerations discussed above was a
multi-layered approach for estimating total program savings, summarized in Table 5-53. The notation
used in Table 5-53 indicates the realization rate specific to each year bin and measure type, therefore
RRosco represents the realization rate for on-site generation recommended in reports delivered in the past
year, while RRgg, represents the realization rate for energy conservation measures recommended in
reports delivered two years ago.

Table5-53. Realization Rate M atrix

4+
0SG RRe RRe; RRe RRcs RRq
Energy Effici ency RRno RRy1 RRy» RRn3 RRn4

Note that while each redlization rate could be applied to the portion of the population falling within its
cell, the ability to calculate arealization rate for any of the cellsin Table 5-53 would be subject to the
availability of a statistically valid sasmple for that cell. Also, ahigher percentage of customerswith
installed measures would not necessarily imply a higher realization rate for any cell, since realization rate
calculations are based on energy savings rather than customer counts. Details of the realization rate
calculation methodology are provided in the next section of this report.

Realization Rate Calculations
For each cell in Table 5-53, the realization rate (RR) is the product of two components:

. Measure Adoption Rate (MAR), which is time-dependent and cal cul ated from a phone survey of
program participants conducted by Nexant and Summit Blue. (Defined in Equation 5-1 below)
. Savings Realization Rate (SRR), calculated from the site visit review, and assumed to be

independent of the year in which a study was completed. (Defined in Equation 5-2 bel ow)
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Measure Adoption Rates (MAR)

MAR calculations were based on customers' responses to the pre-screening telephone interviews
conducted by the M&V and MCAC contractors. The goal of the telephone survey was to determine the
percentage of recommended measures each customer had implemented, in terms of their expected
electricity savings. For each year bin, the MAR was calculated using Equation 5-1:

kVVhI nstalled

Equation51. MAR, = W

Recommended
where,
n = Years since study completion
MAR = Measure Adoption Rate

KWhnsaited = Total KWh savings estimated in the TA studies for all customer-reported
installations

KWhgecommended = TOtal kWh savings for all measures recommended for implementation in the TA
studies

A MAR of 1 would indicate that customers had installed all recommended measuresin their TA studies.
If customers reported implementing measures that accounted for only 50% of the total savings for the
recommendations in the study, the MAR would be 0.5.

Savings Realization Rate (SRR)

The SRR was calculated using field-verified savings for 59 phone survey participants who reported
having implemented at least one recommended measure. The SRR differs from the program realization
rate which is calculated by multiplying the MAR by the SRR and reflects both the actual installed
measures and the percentage of savings achieved. The field-verified projects comprised 34 projects
inspected by Nexant and 25 projects that had received implementation assistance from NY SERDA
through the CIPP. Under CIPP guidelines, participating projects must go through arigorous M&V
process that includes baseline and post-installation inspections. Nexant reviewed the CIPP in 2003 and
found the engineering analysis, assumptions and resulting project savings estimates to be accurate and
based on accepted engineering practices. The review concluded that the program had a realization rate of
1.02, meaning that the achieved savings are 102% of reported. Therefore, Nexant' s approach for
measuresin the TA sample that had been implemented through the CIPP was to use the verified savings
reported by CIPP technical consultants, with afew adjustments where necessary, rather than conduct an
on-site visit.

One additional project with “discontinued savings’, where the facility had closed down some time after
implementing the recommended measures, was included in the SRR calculations to account for similar
occurrences in the population. In this case the MAR was 1.0 for the discontinued measures because they
had been implemented. The fact that each had ceased to deliver energy savings was accounted for when
calculating the SRR.

5-107 May, 2005



Section 5: Business and Institutional (B/I) Programs Technical Assistance, FlexTech & Energy Audit Programs
The SRR for the entire field-verified sample was cal culated using Equation 5-2:

kVVhFieId—verified

Equation5-2. SRR=
kWh

Phone—verified
where,
SRR = Savings Realization Rate

KWhrigg.verifies = Field-verified kWh savings (by M&V Contractor or CIPP consultant) for all
installed measures from TA study

KWhphone verifieds = KWh savings estimated in the TA study for all measures that customers reported
asinstalled, during the phone survey

Program Realization Rates

The realization rate for each year bin was calculated using Equation 5-3:

Equation5-3. PRR = MAR * SRR
where,
PRR; = Program Realization Rate for studies completed i years ago
MAR; = Measure Adoption Rate for studies completed i years ago
SRR = Savings Realization Rate calculated from the field-verified sample

Nexant identified three main factors that could affect the calculated PRR. These were:

1 Accuracy of customer responses received from the telephone screening survey. Thisisthe only
factor influenced by the skills of the surveyor and therefore both Nexant and Summit Blue used
engineers to conduct telephone surveys.

2. Accuracy of engineering analysis and assumptions used to project savingsin the TA study.
3. Customers' adherence to the recommended scope of work.

A PRR of 1 would indicate a 100% observation for all three factors. Note that unlike the MAR, the SRR
is not time-dependent.

Summary of Realization Rate Calculation

The following combines and summarizes the previous two sections to show how a combined project
realization rate is built up from the MAR and SRR components.

1 Select random sample of customers, weighted by project savings.
2. Conduct telephone survey to determine which recommended measures have been implemented.
3. Conduct site visits for customers who report installing at least one recommended measure, with

no prior field-verification by CIPP consultants.

4, Calculate MAR for each year bin. Stratify by Energy Conservation Measure (ECM) type, if
possible.
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Nexant’s approach for estimating program-wide demand reduction was to develop a kWh/kW factor
based on the verified savingsin the site visit sample. Since the sample was assumed to be representative
of the population, the calculated factor could then be applied to the population of completed studies. The
kWh/kW factor could be validated, and adjusted if necessary, by comparing the distribution of end-use
categories and facility types within the sample and the population. For example, a disproportionate
number of variable speed drive (V SD) measures in the sample might result in a higher KWh/kW factor
than applicable to the population, since VSDs tend to have significant energy savings without necessarily
resulting in peak demand reduction.

Non-Electric Savings

The procedure for estimating non-electric savings was similar to the electric savings cal culation scheme
shown in Figure 5-18. However, the M&V team’ s focus on the largest contributors to the program’s
electric savings may have resulted in aless-than-optimal sample for reviewing non-electric savings. In
particular, large kWh savings came from OSG and fuel-switching projects, which lead to increased fuel
consumption; and from energy efficiency projects at sites with high electric savings potential, as opposed
to other sites whose fossil fuel savings potential may have been higher. Thiswas an expected and
necessary limitation of the 2004 review methodology; given the time and budget constraints, selecting a
different sample for non-electric savings was not afeasible option. Since the sample was not designed to
produce sufficient data points in each cell, there was no additional stratification by year bin for non-
electric MAR calculations.

Energy Audit Program

The Energy Audit Program represents about 5% of the total TA Program recommended savings and
approximately 10% of the costs. Because of the marginal contribution to total savings, no special review
was conducted for the Energy Audit Program. Instead, projected savings from Energy Audit
walkthroughs were included in the population and adjusted with the same realization rates that Nexant
applied to TA and FlexTech projects.

TA Database

A magjor task conducted as part of the 2004 M&V review was the population of a database with project
and measure-level datafrom paper filesfor all TA studies. The primary electronic source of information
for TA projectsisNY SERDA'’s Projects Database, which tracks financial, contractual, customer, service
provider, sector, utility, status, and other information. While the Projects Database contained a complete
and accurate record of all contractsissued by the TA Program, it did not have any measure savings or
facility information, and was therefore of limited use to the M&V evaluation team.

In populating the new TA database, it was important to recognize some important differences between the
TA Program and the traditional resource acquisition programs administered by NY SERDA. In addition
to the previously discussed distinctions (see Time-Variability and Implementation vs. Further Sudy
sections), other key factors to consider included the following:

. Program savings estimates are based on recommendations in the final reports delivered to
customers, not field-verified or deemed savings.
. NYSERDA’s TA Program is designed to provide customers with the information that they need

to make informed decisions about investments in energy efficiency. Sincethe focusison
providing the customer with sound, objective engineering analysis that provides them with
information on a course of action. Therefore:

- Studies do not always result in a clear recommended course of action.
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- Recommendations may be based on conditional scenarios, such as potential future expansion
or changes in fuel costs.

- A study may contain multiple but mutually exclusive recommendations.
- Some studies result in recommendations for further study of the measure investigated.

In populating the database, the general rule was to enter the savings values included in the final project
report as approved by NY SERDA. Thisrule, while useful, oversimplified the complex problem of
determining savings values and recommendation status. For example, because some studies had
produced alist of either-or recommendations, there was often some uncertainty about what savings
potential to record in the database for such projects.

While NY SERDA staff carried the primary responsibility for populating the database, the M&V
Contractor worked with program staff on the ambiguous cases to determine the correct potential savings
to credit to the program. NY SERDA and Nexant jointly conducted an extensive quality assurance and
quality control (QA/QC) effort to ensure that the database accurately reflected the program’ s potential
savings, as captured in the completed studies.

A rules-based procedure evolved in which decisions about the potential savings for recommended
measures were made not on an ad-hoc basis but rather by applying precedent-based procedures designed
for the most objective results. The most complex of these issues revolved around deciding what savings
to enter in the database for a study with multiple options, such as different sized cogeneration units or
what-if scenarios for possible future expansion. Multi-option studies are frequently conducted when
customers are contemplating trade-offs between different construction, investment or occupancy
scenarios. Studies with multiple options are aso prevalent for large measures where customers employ
more sophisticated implementation decision making than a simple yes or no choice.

The following is a description of the procedure used by the M&V team to impartially select a savings
potential for measures which assumed future expansion (based on customers' requests) or for which there
were multiple and mutually exclusive options:

. Potential savings entered in the database were based on existing operations and size at the time of
the study. Thisvalue was not reported in al instances. An exampleis afacility where the owner,
anticipating expansion, requested an analysis of a cogeneration system for a building twice as
large as the existing one. In this case, the savings potential entered into the database was based
on the existing building, as described by the report.

. For a study with multiple and mutually exclusive options, the value for the shortest payback
option was entered into the database.

. In both scenarios, if Nexant learned during the review that study recommendations had been
implemented for a different option, the potential savings in the database would be changed to the
aternative value listed in the report. Thus the potential savings, the denominator in the MAR,
could always be modified if better information became available for the selection of an option
other than the default.

This approach had the advantage of providing conservative program-wide benefits from implemented
measures while simultaneously tempering excessive penalties incurred by the program for unrealized
forecasts such as future expansion (i.e., in addition to the penalty for non-implementation). Note that for
the option implemented by the customer, any deviation in actual savings from the TA study’s projections
would be captured in the SRR calculations. Due to the high response rate (82%) from customersin the
sample, Nexant was able to obtain good information to select the best option for most large projects with
mutually exclusive and/or conditional recommendations.
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Table5-55. TA Program M&V Savings Estimates (With 80% Confidence Interval)

Cumulative Annual Non-
Electric Energy Savings
(MM Btu/year)
Implemented M easures
Nexant mean 454,895 85 2,236,853
Nexant low 413,069 78 1,912,848
Nexant high 496,721 92 2,560,858
Recommended measures 898,657 . 3,457,467
from all TA studies /
Ratio (Implemented / 0.51 | 0.65
Recommended Savings) ”
Uncertainty in estimate +9% 9% +14%

These savings estimates were obtained by applying the realization rate matrix in Table 5-56 to the total
recommended savings from all completed studiesin each cell of Table 5-57. Asdescribed in the
Methodology section, these realization rates were calculated from stratum-level MARs and a program-
wide SRR calculated from tel ephone survey results and site visit findings, respectively.

Table5-56. TA Program Realization Rate Matrix

Stratum
Energy Efficiency 0.37 0.58 0.38 0.81 0.80 0.56
OSG - 0.91 0.07 0.13 0.55 0.39

Table5-57. Program-Wide Projected Savings from Recommended Measures (MWh)
All

Energy Efficiency 150,783 175,728 102,402 96,367 88,887 614,167
OSsG 93,945 68,230 83,468 12,203 26,644 284,490
Tota MWh 244,728 243,958 185,870 108,570 115,531 898,657

Since only customers who had completed some installation were counted as adoptersin the MAR
calculations, the savings in Table 5-58 do not account for customers who have firmly decided to adopt
measures but have yet to do so. Some of these customers may be as close to installation as having the
new equipment on site.
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Table5-58. Program-Wide Field-Verified Cumulative Annual Electric Savings (MWh)

All
Energy Efficiency 55,580 101,614 38,569 77,769 71,237 344,770
OSG 110,125
Total MWh 454,895
Calculated MWh/MW 6,028
Permanent MW from w
EE and OSG 75
f/l(il/(\j/iltional Z]ermanent

eCi .

proj ecg) %////////% 10
Short Duration Load 7
Curtailment MW 8

1 The TA Program has funded a small group of studies that focused specifically on peak demand reduction.

Vauesfor MW in Table 5-58 by year bin are left blank as they were calculated as awhole, not by year.
Also, it must be emphasized that the realization rates shown in Table 5-56 are only applicable to measures
recommended for implementation. Thus, the OSG estimate of 39%, for example, cannot be applied to all
OSG studies funded by the TA Program, since roughly half of those studies have resulted in
recommendations for further study.

Despite some variation in individual projects, the calculated SRR for the program was found to be very
closeto 1 (1.04). Therefore, it can beinferred from the realization rate equations that the realization rates
in Table 5-56 closely represent the MARs calcul ated from the telephone survey.

Thisfinding leads to the following conclusions:

. Good engineering analysis and rigorous review of reports by program staff and consultants have
led to generally accurate savings estimatesin the TA studies.

. Customers who install some or all of the recommended measures tend to do so without much
maodification to the recommended scope of work.

. A well-designed and executed survey instrument will allow NY SERDA to obtain reliable
information from customersin order to estimate program impacts in the future.

The close correspondence between the projected savings and field-verified savingsin the M&V sample
suggeststhat if program life is expected to be long, and significant support and evaluation funds are
provided to repeat this analysis, then an effective methodology for getting implementation updates from
all adopters would probably be sufficient for estimating total program impacts. However, it would still be
in NY SERDA'’ s best interest to field-verify a sample of projects periodically to adjust for changing
technologies, program operation, and prevailing economic and market conditions.

Summer On-Peak Coincident Demand Reduction

As shown in Table 5-58, aMWh/MW factor of 6,028 was used to estimate a summer on-peak demand
reduction of 75 from all installed measures. This factor was significantly higher than the estimated 3,760
MWh/MW used by the program in the past. For comparison purposes, the system-wide five year average
MWh / MW factor is 4,739. Additionally, as discussed above, the sample drawn was necessarily more
focused on electricity-saving measures. Many of the VSD measures and other controls measures
reviewed in the sample tended to deliver energy savings by reducing the number of hours of unnecessary
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MW from energy efficiency and on-site generation, and the 8 MW of demand response potential are not
additive.

Non-Electric Savings

A summary of Nexant’s non-electric savingsis provided in Table 5-59. The negative impact shown for
OSG reflects the increased fuel consumption for such measures. Although the sample was not primarily
selected for the calculation of non-electric savings, the impactsin Table 5-59 are estimated at fairly high
confidence, with arelative uncertainty of £14%, within the industry standard of 20% precision.

In terms of source fuel savings, the estimated net impact in Table 5-59 is dightly conservative. Thisis
because the estimate includes a small amount of steam savings for which the facilities' boiler fuel data
were not readily available. Because of the inefficiencies associated with generation and distribution of
steam, any estimated steam savings would invariably imply greater source fuel Btu savings.®*® However,
with steam accounting for only 4% of the total program Btu savings (see Table 5-60), the M&V team
agreed that the level of underreporting was negligible. Table 5-60 shows the distribution of different fuel
typesin the population of TA projects.

Table5-59. TA Program Non-Electric Savings

On-site Generation
1 MM BtUrecommended, Phone survey sample 626,977 -1,058,838
2 MM BtUpnone verified 361,020 -469,128
3 Measure Adoption Rate = (2) +(1) 0.58 0.44
4 Savings Realization Rate 1.04 1.04
5 Total MM BtUrecommended, Popuiation 4,722,104 -1,264,637
6 Total MM BtUyeitied, popuiation = (3) X (4) X (5)* 2,817,438 -580,586
7 Net Program MM Btu 2,236,853
1

Due to rounding, this row will not equal exactly the product of rows 3, 4 and 5.

* For example, a steam plant with 70% efficiency (distribution losses included) would save 100 Btu of fuel for every 70 Btu of
steam savings.
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Table5-60. Fuel Distribution in TA Program Population

Per centage of Total Savings
Natural Gas 70%
Fuel Qil 18%
Coal 5%
Steam 4%
Other 3%
Total 100%

Cross-Program Overlap®

As shown in Table 5-54, 32 of the 85 adoptersin the sample (38%) had received implementation
assistance from the CIPP. Three additional projects received assistance from other NY SERDA programs;
two from the Combined Heat and Power Program, and one from the New Y ork Energy $mart™" Loan
Fund Program. These observations suggest that as many as 40% of customers, accounting for about 40%
of the program'’s el ectric savings, could be receiving implementation assistance from other NY SERDA
programs. It isworth noting that because the M&V methodology focused on larger projects, Nexant may
have observed a higher percentage of overlap with NY SERDA’s large commercial/industrial programs
than present in the entire population of projects. Conversely, cross-program participation between the TA
Program and NY SERDA’ s smaller scale offerings like the Smart Equipment Choices Program may be
underrepresented in the sample. The impact of the sampling methodology on the estimated overlap in
energy savingsis negligible, because of Nexant’s focus on the largest contributors.

Recommendations

The M&V Contractor makes the following recommendations, based on the results and observations from
the 2004 TA Program review. Nexant recognizes the importance of ensuring that these suggestions are
implemented at aminimal expense to actual project execution.

. Adopt a consistent and reliable method for reporting program savings. Nexant’'s M&V evaluation
framework is a proven solution, but there may be other approaches, especially for large projects
with many and variable implementation options that do not boil down to asimple yes/ no
recommendation or installation decision.

. Use a consistent methodology for calculating the summer coincident on-peak demand reduction.
This suggestion is made for the TA Program, and all other NY SERDA programs.
. Continue to periodically examine measure adoption rates. The experience from the current

evaluation demonstrated that telephone verification is an effective method for evaluating measure
installations (i.e. generally consistent with the site visits), provided the interviewers are
technically knowledgeable, have alist of recommended measures, and probe measure by

measure.
. Maintain the new TA project evaluation database.
. Ensure complete and accurate project summary sheets as part of the existing review protocol for

completed studies. The project summary sheet should:

% The program savings reported in Table 5-48 and throughout this section were not adjusted to remove overlap. Overlap was
removed at the sector level and is shown in Table 4-2.
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- Present energy and economic data for all measures covered in the TA study.

- Clearly delineate the recommendation type (i.e., recommended for implementation,
recommended for further study, not recommended, etc.)

- Incorporate formats for recording mutually exclusive recommendations and conditional
recommendations, such as those based on anticipated expansion.

. Develop a portfolio-level instrument for tracking cross-program overlap within the New Y ork
Energy $marts* Program. Among other things, this will reduce the level of effort required to
identify adopters and help prevent double counting for TA projects that receive implementation
assistance from other NY SERDA programs.

5.5.2 Technical Assistance Program Market Characterization, Market Assessment, and Causality
(MCAC) Evaluation

TA MCAC Research Approach

In 2004, the MCAC Team conducted a full evaluation of the TA Program. The research approach
included in-person meetings with program staff; areview of program solicitations, previous evaluation
reports, and program databases; areview of secondary data; and collection of primary data. Table 5-61
summarizes the primary data collection efforts. In some cases, separate surveys were conducted for (1)
market characterization and assessment (MC&A), and (2) causality/attribution (C/A). Where applicable,
thisis noted in the table.

Participating TA Contractor and Customer Sampling Methodology

For participants, the projects were stratified into three rounds of samples: rounds one and two represented
sites with more than one million kWh of potential electric savings, while round three represented the
remaining sites. Projects were then randomly selected for both contractor and end user surveys. If a
contractor or participant had more than one project in the TA Program, the interviewer asked him or her
to recall and respond to questions regarding the randomly selected project.®” If the respondent had trouble
recalling the project the interviewer faxed the executive summary of the TA report to the respondent and
called him or her back. The TA Program database was used as the sample frame for participating
contractors, supplemented by hardcopy files as needed to obtain missing contractor contact information.

Non-Participant Sampling Methodol ogy

The methodology for non-participant sampling, for both end users and contractors, was discussed earlier.
See Section 5.1.5.

3" The A/C portion of the survey had a number of project-specific questions. The MC&A portion of the survey, however, was not
project specific.

5-119 May, 2005


http:project.37

Section 5: Business and Institutional (B/I) Programs Technical Assistance, FlexTech & Energy Audit Programs

Table5-61. Retrospective Market Actor Survey Effortsfor the TA Program

Confidence/
Precision®
Program staff and
Techncial Combined Instrument 8 Census 100% NA
Consultants
Participating TA Combined Instrument 114 40 100% 90/10
Contractors
S Combined Instrument 68 MC&A 90/9
Participating TA with supplemental A/C 815 105%
end-use customers completes 85A/C 90/8
Non-Participating,
non-residential end- Combined Instrument Large? 120 60% 90/8
use customer
Non-participating 51 MC&A 102% 90/11
arate | nstruments Large?
ESCO Sep g A3AIC 86% 90/12

! Only 388 (48%) projects had contractor information (representing 114 unique contractors)

2 The exact population sizes of the non-participant market actor groups are not known; thus, the table presents a gross order of
magnitude placehol der.

3The confidence and precision levels shown in the table are based on formulae for estimating proportions. The largest variance
occurs when the proportion is 0.5; i.e., one half of the respondents indicate they are in that group and one half state that they are
not in that group. The calculation assumes the variance with this 50/50 split. It should be noted that each question in a survey
will have a different confidence interval and precision depending upon the range of possible answers for multi-category
questions or continuous variables and the dispersion of responses. While these confidence interval estimates for proportions are
potentially misleading for questions that do not ask about a proportion, it has become relatively standard in evaluation and
assessment research to report these levels since they allow for a comparison across survey efforts.

Integrated Data Collection (IDC) Survey Efforts

An important component of the 2004 MCAC efforts involved the development of data collection
protocols that could be integrated with TA Program implementation to facilitate on-going and near real-
time data collection for evaluation. The MCAC Team worked closely with program staff to develop a
protocol for collecting data as part of the standard program implementation practices and customer
correspondence associated with the TA Program. This protocol, termed Integrated Data Collection (IDC),
garners participant feedback in near real-time on both market characterization and attribution/causality
and will be used going forward as a supplemental data collection method to the retrospective survey
efforts discussed below.®® In other words, the retrospective survey efforts will be the principal source for
primary data collection until the TA 1DC efforts mature. In the future, it is hoped that the IDC efforts will
provide a great deal of the information needed to perform the MCAC evaluation of the TA Program and
that the IDC datawill be augmented by smaller samples of more in-depth retrospective surveys of key
market actors. The TA IDC effort consists of four separate surveys. pre-participation surveys of TA and
FlexTech applicants, and post-participation surveys of TA and FlexTech applicants.

Technical Assistance Market Characterization Findings

Information from the market characterization effort includes:

%8 | nsufficient IDC data were received at the time of this study to include the results in this report.
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A sharp increase in the number and value of permitted addition, alteration, and renovation
projectsin New Y ork in 2004 compared to the previous two years, with approximately $7.5
billion of activity through the first three quarters of 2004.

A majority of the expected savingsin the TA Program appear to come from
schoolg/colleges/educational facilities, multifamily dwellings, and manufacturing plants,
mirroring the addition, ateration, and renovation work that took place in the population.

Half of the expected savings from the TA Program appear to be in the Niagara Mohawk service
area, differing from the activity of construction in the marketplace, where 59% of the value of
projects as presented by Dodge is in the Con Edison service area.

The majority of TA end-use customers responding to the MCAC survey reported that they were
the owner/occupant of the building where the project took place. Many of the buildings were
quite old: 37% of respondents reported that the facility that received the energy study was built
before 1945, and only 9% of facilities were constructed after 1990.

The respondents also seemed to be larger companies. For example, 24% of respondents said their
company had more than 20 facilities and 70% of respondents said their companies had more than
250 employees.

The majority of participating TA contractors that responded to the survey characterized their firm
as either engineering firms (52%), or ESCOs (35%). Most of their work focuses on providing
studies and audits (43%), design services (24%), and installation services (16%). Thefirmsare
generally mid-sized, as 34% had only one location, and 63% had less than 50 employees.

Most of the firms projects (about 60% or more) address lighting, HVAC and motorg/drives. The
firms al'so work on load management/curtailment, building shell, combined heat and power, and
process improvements to a lesser extent. The responding participant contractors also reported
that they most frequently work in education, manufacturing, office, and healthcare facilities.

Technical Assistance Market Assessment Findings

Select findings from the market assessment include:

Energy pricesin 2004 (above those in previous years) have a definite impact on end-use customer
decisions regarding investments in energy efficiency, with an increasing number of customers
citing higher energy costs as the primary motivation for installation of energy efficiency measures
and equipment.

Survey results indicate that end-use customers continue to gain more experience, education, and
trust in energy efficiency measures, equipment, and services.

NY SERDA Programs, including the TA Program, are being cited often (unaided) as an important
factor in the decision to install energy efficiency measures and equipment.

Participating contractors were asked how much more energy efficient the projects they conducted
under the TA Program were, compared to standard design for similar projects. On average, the
contractors felt that atypical TA project was 25% more energy efficient than a standard design;
however, there was a wide range of responses, from 1% to over 50% more efficient.

Program participants — both end-use customers and contractors — are exhibiting increased
awareness and understanding of energy efficiency measures and equipment compared to non-
participant groups. NY SERDA programs were cited as a major reason for increased familiarity
with energy efficiency.
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- A vast mgority (90%) of TA end-use customers reported that they were “ extremely familiar”
or “somewhat familiar” with energy-efficient measures and equipment. Only 68% of non-
participants said their familiarity fell into the same two categories.

- Inaddition, 54% of TA participating customers said their familiarity had increased
significantly during the past five years. This comparesto only 22% of non-participating
customers that said the same.

- Participating contractors also reported a significantly higher level of knowledge regarding
energy efficiency measures compared to non-participants: 77% of the participating
contractors stated that they were extremely familiar with energy efficiency measures,
equipment, and services, compared to only 11% of the non-participants.

- Similarly, 48% of the participating contractors believed their familiarity with energy
efficiency equipment had increased significantly in the past five years, compared to only 21%
of the non-participating contractors.

- Participating contractors stated that NY SERDA programs played an important role in their
changesin energy efficiency awareness. Market/customer demand and new technologies
were a so cited as important reasons for their increasing familiarity.

. In addition to being more aware of energy-efficient measures, participating contractors are more
actively marketing energy-efficient measures, equipment, and services. Seventy-four percent of
the participating contractors are significantly or somewhat increasing their marketing of energy
efficient measures, compared to only 38% of the non-participants. NY SERDA programs were
often cited (un-aided) as one of the reasons for this increase in marketing activity.

. Overall Technical Service Provider (TSP) activity in New Y ork has increased during the past five
years with about half of the participating (55%) and non-participating (43%) Contractor
respondents reporting higher TSP activity. About 46% of participating contractors also said the
quality of work by TSPs had improved over the past five years.

. As shown in Figure 5-20 and Figure 5-21, respondents reported that most barriers were
decreasing. For example, the vast majority of end-use customers said lack of experience (60%)
and lack of information (59%) were decreasing market barriers. Similarly, 63% of the
participating contractors reported that lack of information was decreasing as a barrier. However,
incremental/first cost remains a noted impediment.

. The TA Program focuses on providing energy studies most customers will act on based solely on
the information in the study. The TA Program can also serve as afeeder program for customers
to participate in other NY SERDA programs to receive incentives and additional assistance.
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Figure5-20. TA End User Reported Changesin Market Barriers During Past Five Years
Base: All Participant End User Respondentstothe TA MCAC Survey
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0.24 was derived by weighting the participating end-use customers’ retrospective survey responses by
0.45, the participating contractors by 0.45, and the program staff by 0.10.

Table5-66. TA Program Freeridership Estimates by Respondent Group —Adjusted by Influencing Factors

Overall

Mean
(90% confidence
interval)

Freeridership — Adjusted by 0.31 0.19 015 0.24
influencing factors (0.23-0.38) (0.05-0.32) (0.17-0.32)

Source: MCAC analysis—98 retrospective owner surveys (67 with installed measures applicable for freeridership questions), 40 retrospective
contractor surveys (16 with known installed measures), and seven staff surveys

The adjustmentsto the initial freeridership estimates are due to the influence of the program that
respondents indicated via the “influencing” questions. The magnitude of the initial freeridership estimate
for each respondent was limited according to the likelihood that the customer would have performed an
energy study in the absence of the program. For the roughly two-thirds of respondents from both
participant groups who indicated significant influence from the program either through financial
incentives, technical assistance, or accelerated installation timing, freeridership was potentialy limited
even further.

Soillover

The results of the spillover computations for each spillover component and each actor group are reflected
in Table 5-67, with overall estimates derived by weighting the participating end-use customers' survey
responses by 0.45, the participating contractors by 0.45, and the program staff by 0.10. The existence of
inside spillover at TA-participant facilities (7% estimate across actor types) is conveyed more by end
users (10%) than by contractors. This result can be expected since the contractors, often under contract to
NY SERDA and not necessarily having a long-term relationship with the client, may not be aware of
additional measures undertaken at the project sites after completion of the study. The end user estimate of
10% spillover is comparable to that found in some other NY SERDA programs, including the
Commercial/Industrial Performance Program.*

estimate may not be justified, regardless of the purported significance of the program. The adjustments were made on a
respondent-by-respondent basis, and the adjusted freeridership value is the average of these adjusted estimates across all
respondents. However, when viewed in aggregate, the adjustment to the freeridership rate is not as extreme—as a share of the
total kWh savings across all respondents, the kWh savings considered to be freeridersis 19%. This more conservative adjustment
isused in the analysis.

3 The nature and scope of the TA Program—employing a comprehensive energy study that aims to identify reasonable and
feasible energy efficiency opportunities at a facility—suggests that inside spillover would be low, or even non-existent. During
the interviews some respondents even commented that the study was so thorough that there was little room for additional
measures outside of its scope. However, the same comprehensiveness—and the fact that recommended measures had not been
implemented prior to the TA study being conducted—would also suggest that freeridership is lower than what was reported
through the direct freeridership questions. It appears that some respondents may be crediting savings to spillover, rather than to
the energy study recommendations themselves. Regardless, the multi-faceted approach to attribution analysis appears to be
capturing significant program-related savings.
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Net Factor = [1-0.24] = 0.76
Market Factor = [1 + 0.49] = 1.49

According to the NTG formula, the net-to-grossratio isthen 0.76 * 1.49 = 1.13. Multiplying the realized
gross savings from program records of 455 GWh by the NTG ratio of 1.13 yields a net savings
attributable to the TA Program of approximately 515 GWh per year (Table 5-68).

Table5-68. TA Program NTG Ratio and Net Savings Estimate (Cumulative Annual Through 2004)

Net Savings®
(Realized Gross Savings) *
(NTGR)
0.76 1.49 113 515,123
MWhiyr 454,895 (0.69—0.83) (1.34—1.64) (0.92-1.34) (419,000 — 610,000)
0.76 1.49 113 96.6
MW 853 (0.69—0.83) (1.34—1.64) (0.92-1.34) (78— 114)
0.76 1.49 113 2,528,000
MMBtu/yr 2,237,000 (0.69 - 0.83) (1.34—1.64) (0.92-1.34) | (2,058,000 —2,998,000)

L valuesfor realized gross savings were obtained from M&V Evaluation Technical Assistance Program, 2005, Nexant, Inc.
Overlap with other programs has not been removed. Due to its emphasis on energy studies, the TA Program does not have
program-reported savings or realization rates analogous to those for other programs for which MCAC evaluations have been
conducted.

2valuesin parentheses represent realistic ranges for net factor, market factor, NTG ratio, and net savings given the data
collected and the weighting factors used. Seetext following thistable.

Note: Savingsand NTG ratios have been rounded. Thus, Net Savings may not precisely match those reported elsewherein
this document.

Source: MCAC analysis

Attribution results indicate freeridership of 24% and spillover of 49%. These findings, taken together
yield aNTG ratio of 1.13, suggesting that for every 100 kWh of realized savings recorded in TA records,
113 kWh can be attributed to the program. Contractors attribute somewhat more savings to the program
than do owners, owing to asignificantly lower freeridership estimate than owners (19% as opposed to
31%). Staff estimates generally fall in the range of these two market actors and are quite congruent with
the overall attribution results.

In addition to the point estimates of 515 GWh and 2.5 million MMBtu of electricity and gas savings per
year and 96 MW of peak savings, arange of estimates was also developed for the aggregated net factor,
market factor, NTG ratio, and net savings values. Net savings attributable to the TA Program are
estimated at between 419 GWh and 610 GWh per year in electricity savings, between 2.1 million MMBtu
and 3.0 £r51illion MMBtu per year in gas savings, and between 78 MW and 114 MW in peak demand
savings.

% Asin all studies, these range estimates assume that there is no systematic bias in the responses to the questions. Given the
hypothetical nature of some of the questions (e.g., what would you have done in the absence of the program?) combined with
some interpolation to fill in missing values for select intermediate questions, makes these range estimates optimistic in the view
of the MCAC study team. Asaresult, adding another 50% to either bound, i.e., a+/- 10% range would go to a+/- 15% range,
would account for some of these considerations that simply are not apparent in the raw data. In support of the use of range
estimates, traditional statistical approaches are designed to produce range estimates, i.e., an interval where the mean is likely to

Annual Report 5-130


http:savings.45

Technical Assistance, FlexTech & Energy Audit Programs Section 5: Business and Institutional (B/l) Programs

These ranges were derived by aggregating responses across respondent groups to reflect the fact that the
combined sample provides more data than any individual sampleitself. Asnoted earlier, contractor and
customer results were weighted as 0.45 each and staff responses were weighted at 0.10. The ranges
presented in this report are based on the method for calculating a 90% likelihood interval for the
consolidated distribution.*®

Non-Ener gy Benefits

The analysis examined the array of non-energy benefits that participants associate with their involvement
inthe TA Program. The results show that participants clearly recognize the NEBs examined in the
analysis and place a value on these NEBs equivalent to approximately 75% to 110% of the value of the
energy savings realized from the program. The methods used to develop use values for NEBSs represent
the current state-of-the-practice, but the MCAC study team has taken a conservative approach in applying
these values to commercial sector energy efficiency investments and recommends a value on the order of
one-half the estimated value for NEB use values. Thiswould add another 37% to 55% on to the net
energy and peak demand savings attributable to the TA Program. For this report, the assumption is that
the multiplier will be applied to the net energy savings. Although respondents were asked to report the
benefits relative to their energy savings (which may have elements of “gross’ savings), the application to
net savings is the more conservative assumption.

Technical Assistance Programmatic and Evaluation Related Suggestions

Technical Assistance Programmatic Suggestions

I dentifying specific recommendations for programmatic changes/modifications were not a goal of the
MCAC effort. However, the work performed by the MCAC Team does suggest some actions that could
be considered by program staff.*’ This section presents actions the MCAC Team believes should be
considered by TA Program staff.

. Continue efforts to develop and popul ate a comprehensive program tracking database. Nexant is
currently completing work on the retrospective program tracking database and NY SERDA should
continue efforts to populate this database with future program participant information. At a
minimum NY SERDA should record the name and contact information for participating end-use
customers and service providers, as well as recommended measures and expected savings from
these measures.

. The on-going improvements to the program database in terms of completeness and accessibility
should be continued. Asisthe case with al data-intensive evaluations, data availability and
access posed some challenges; but, cooperation and collaboration with the TA Program staff and
Nexant allowed for all of these data challenges to be met for this evaluation.

fall with agiven likelihood. Any point estimate (e.g., an estimated mean value) is certain to be wrong, and the ranges should be
given careful consideration in the interpretation of these estimates.

“6 This approach can be viewed as similar to “bootstrapping” in that the sampling distribution is directly being developed using
the raw data reflecting the entire sample size. Adjustments were not made to reflect the relative weighting and sample sizes
across the actor groups since the analysis showed that standard deviations between groups were similar.

" The process eval uation efforts undertaken by Research Into Action (RIA) focused on program delivery and implementation
and provided recommendations on how these aspects of the programs might be improved. The actions offered by the MCAC
Team for consideration by program staff are essentially by-products of the MCAC work performed as opposed to being the result
of specific research into program implementation and delivery.
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Technical Assistance Evaluation Related Suggestions
Key suggestions from the MCAC Team related to TA Program evaluation include:

. Continue to periodically examine measure adoption rates

. Continue to make improvements to keep survey length manageable while obtaining key
information for the evaluation and program implementation

. Continue to develop the Integrated Data Collection survey effort that began during thisyear's
evaluation

5.5.3 Technical Assistance Process Evaluation (from 2003)

This section presents results from a process evaluation of the Technical Assistance Programs. This
process evaluation entailed interviews with NY SERDA staff, service providersin the three program
components—Technical Assistance, Flexible Technical Assistance (FlexTech), and Energy Audit—and
surveys of customers that had participated in the program between September 1, 2002, and August 31,
2003. In addition, various reports, databases, and background materials, as were made available by

NY SERDA staff, were identified and reviewed.

Technical Assistance Process Evaluation M ethodology

The process evaluation of the TA programs consisted of the following methods of review and analysis:
. Document review.

. Database review. Two databases were obtained and reviewed, the latter in some detail: 1) a
database of survey responses from the 2002 follow-up survey of FlexTech participants; and 2) the
Energy Anaysisteam’s master TA spreadsheet, containing program statistics as provided by TA
staff, aswell as other program-related data.

. NY SERDA staff interviews (seven of 11 staff membersinterviewed).

. Surveys of service providers (24 service providers who were active during the 2003 program
year, two energy auditors, 15 FlexTech contractors, and ten TA contractors).

. Surveys of participants (150 total—50 each of participantsin the TA, FlexTech, and Energy
Audit Programs).

. Review of secondary data on non-participants.

Technical Assistance Process Evaluation Conclusions and Recommendations

Highlights of the evaluation’s key findings are presented below, with more detailed discussion and
substantiation for conclusions drawn provided in the full report. Along with the key findings, some
recommendations are offered for NY SERDA’ s consideration in an effort to make the program more
responsive to customers needs. It should be noted that this evaluation was conducted in 2003 and since
then the Technical Assistance programs have evolved.

1 Conclusion. The program’ s processes are appropriate and well managed. In genera, the
operation of the TA programs, aside from some critical database issues, are smooth, fully
enrolled, and its processes efficiently managed from program application through delivery of the
final assessment report. Satisfaction with program process is high among service providers and
customer participants.

Recommendation. Few changes to the program’ s processes are suggested by the findings of this
evaluation; however, the time it takes to review scopes of work and completed studies should be
shortened.
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2. Conclusion. The current projects database system does not serve the program well. The redesign
of the Contracts Database into a project-tracking tool has met with limited successin regard to the
TA programs, as well as other New York Energy $mart™ programs. It should be noted that, in
general, NY SERDA' s databases were created for limited project tracking purposes not large-scale
evaluations, such as the process evaluation work. The TA and FlexTech teams have attempted to
use the database as a project tracking system, but there are many limitations to this application.
Program statistics are not accessible and are deficient for evaluation and reporting purposes. The
database issues are having a negative effect on staff productivity (administrative timeis taking
away from higher-purpose tasks, given their technical expertise), require too much time on the
part of program management to extract needed information, prevent quick responsesto data
reguests, do not allow for customer tracking between programs, and are generally of limited use.

Recommendation. NY SERDA should consider creating a separate project tracking system for the
TA programs. NY SERDA should consider installing a commercially available, user-friendly
relational database for program tracking that is customer-based (not contracts based) and is linked
to the current Energy Audit Database.

3. Conclusion. Thereisno distinction between the three components of the TA programsto the
market. While NY SERDA promotes three separate services under TA, with separate names and
procedures, and several more separate incentive programs, evidence suggests that these
distinctions are less clear in the marketplace. The external evaluation indicated that service
providers have a more continuous view of C/l energy efficiency services that encompasses
severa of NY SERDA’s C/I programs, including the three services within TA. Several findings
show that most of the service providers are active with NY SERDA in more than one of the
programs and continue to work with customers beyond the TA services. Thereisalso an overlap
of firmsthat conduct a mix of FlexTech, TA, and Energy Audit services, further weakening that
distinction. Finaly, 36% of customers participating in the programs could not correctly identify
which of the three program components they participated in.

Recommendation. NY SERDA should consider the opportunities and potential benefit to
customers from collapsing the three TA servicesinto asingle program offering. From a customer
and service provider outreach standpoint, NY SERDA should consider dropping the distinction
between the three program components under TA and should recast the C/I incentive programs as
part of aportfolio of C/l servicesthat are better coordinated and are supported by seamless data
tracking and marketing.

4, Conclusion. Changing program goals have conflicting implications for program design.
Experience has shown that the TA programs can be successfully managed to achieve either high
levels of participation in the assessment services or high implementation rates of recommended
measures, but it is difficult to achieve both goals simultaneously since each goal requires different
implementation strategies.

Recommendation. To the extent feasible, NY SERDA should consider articulating one goal as
primary. It isimportant that one goal be designated as the primary goa of the program so that the
appropriate strategies can be designed and implemented to achieve that goal. Whileitis
recognized that the TA programs as a primary intake vehicle for the New York Energy $mart™
portfolio, must remain flexible to market conditions and program priorities, it can be frustrating
for staff and confusing to the market to alter implementation strategies. 1f both goals must remain
equally important, NY SERDA should continue the practice of steering the large C/I programs
toward “high potential” participants while being more liberal at approving Energy Audit
applications.

5. Conclusion. Implementation rates are difficult to measure. There are severa difficulties
involved in getting a reasonably accurate measure of implementation rates from informational
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programs, primarily because once the final report is delivered, there is no further leverage or link
to the customer.

Recommendation. NY SERDA should consider either improving impact measurement or
eliminating energy savings as a performance measure for the TA programs instead, capturing
implementation savings through other New Y ork Energy $mart®™ programs. More systematic
procedures for measuring implementation rates should be adopted, such as improving the annual
survey of participants receiving their final reports two years prior, adding an earlier participant
group to the survey process (e.g., those receiving their report within one year) and conducting a
10% field verification of a sample of survey respondents each year (or every other year) to apply
a“correction factor” to the survey data.

6. Conclusion. Thereisaweak link between the TA programs and the incentive programs.
Although the staff’ s descriptions and literature describe the TA programs as leading into the
incentive programs, the link between the two is at best weak, and largely unverifiable.
Participants report having expectations of NY SERDA assistance in moving directly from the
results of TA assessments into the incentive programs, yet experiences in meeting this
expectation are mixed.

Recommendation. NY SERDA should consider improving the occurrence and data capture of
activity between the TA and incentive programs. Customers and service providers alike are
calling for amore seamless process for helping customers take the results of TA assessments and
apply for the incentive and loan programs, where appropriate. The procedures and commitment
by NY SERDA to this effort are not clear.

5.6 SMART EQUIPMENT CHOICES

Program Synopsis

The Smart Equipment Choices (SEC) Program is an expansion of the pre-qualified equipment component
offered under the New Construction Program. The SEC Program was designed to encourage the
installation of high efficiency measures at the time of retrofit or replacement to improve the energy
efficiency of existing electrical loads. The goal of the program isto produce a permanent improvement in
“standard” equipment specification by encouraging the purchase and installation of energy-efficient
equipment, particularly for small renovation and equipment-replacement projects.

The program provides financial incentive awards to defray a portion of the incremental capital cost to
purchase and install energy-efficient equipment. The following are examples of projects that are eligible
under the program:

. Replacement of existing electrical equipment in buildings

. Installation of electrical equipment as part of a building renovation of an existing and occupied
structure or of avacant structure

. Installation of electrical equipment in a new building or addition

. Installation of electrical equipment that is not integrated into the building electrical system, but is

electric grid-dependent.

Eligible measures, along with the corresponding incentive amounts, are listed in NY SERDA’ s Program
Opportunities Notices (PONs) and include lighting, HV AC equipment, premium-efficiency motors,
variable speed drives (V SDs), high-efficiency windows, vending machine occupancy sensors, commercial
packaged refrigeration, heat pump water heaters, commercia clothes washers, and plate and frame heat
exchangersfor dairy farms.

Annual Report 5-134



Smart Equipment Choices Section 5: Business and Ingtitutional (B/l) Programs

The SEC Program targets small commercial, industrial, institutional, agricultural, governmental and
multifamily (defined as five units or more) buildingsin New York. Early iterations of the program
limited participation to customers whose annual electric bills were less than $100,000. In 2004, this
maximum bill restriction was lifted, but small facilities were targeted by limiting the maximum allowable
incentive for a single applicant to $5,000. Customers engaging in larger renovation or new construction
projects may qualify for one of NY SERDA’s other New York Energy $mart™ programs, but measures
receiving funds from these programs are ineligible for additional incentives under the SEC Program.®

During the last four years the SEC Program has made a number of changes in both the program eligibility
and incentive levels. These changes were made in an effort to extend the program funding and to ensure
that the program served smaller facilities.

For example, starting in 2003 facilities with annualized electric costs exceeding $100,000 were prohibited
from participating in the program, effectively cutting most school districts and mid-size
commercial/industrial customers from participating. In addition, the maximum allowable incentive for a
single applicant dropped from $25,000 under PON 693 (Program Y ear 2) to $10,000 under PON 812
(Program Y ear 3) to $5,000 under PON 853 (Program Y ear 4). Incentives per measure were also
decreased significantly for lighting, HVAC, and motors under PON 812 and remained at the reduced level
under PON 853. These changes led to adramatic decrease in Program participation in Program Y ear 3
and Program Y ear 4 (approximately 89% of the projects and 93% of the expected savings come from
projectsin Years 1 and 2 compared to Years 3 and 4).

Program Accomplishments

The summary in Table 5-69 describes the accomplishments that are pertinent to the SEC goals.

Summary of Recommendations

The M&V team devoted significant effort to identifying, correcting and updating the program tracking
databases, which contained significant errors and gaps. They recommend that the program continue to
improve its data tracking methods to ensure accurate estimates of program accomplishments.

The MCAC team made the following suggestions:

. To alleviate customer confusion and frustration with paperwork, initiate a regular feedback
mechanism to track the effectiveness of various program intervention strategies and
communication techniques.

. The SEC program should coordinate outreach with other NY SERDA programs targeting the
small business sector, through participating contractors and market actors.
. Asthe M&V contractors observed, the program databases need additional attention in order to

support evaluation activities. The new Integrated Data Collection protocol developed by the
MCAC team could be an important element of this effort.

8 Program databases will often record savings for projects receiving incentives from two or more NY SERDA programs. In
2004, evaluation work was completed to assess the level of overlapping savings. The results are presented in Table 4-2 and
Table 5-2.
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Table5-69. SEC Accomplishments

Accomplishment

Awareness/Familiarity

47% of participants reported significant increase in energy efficiency familiarity over the past five
years, compared with only 22% of non-participants.

Market/Sales Approximately $7.5 billion of permitted addition, alteration, and renovation activity occurred in the
first three quarters of 2004. Nearly half of expected energy savings and peak demand reductions
were concentrated upstate in the Niagara Mohawk territory.

Market Barriers Barriers decreasing in importance: lack of experience, lack of information about EE options.

Barriersincreasing in importance: high first cost, uncertainty about savings, uncertainty about
reliability/performance.

Energy and Demand
Savings

NY SERDA program estimate of electic energy savings: 48 GWh/yr
times Realization Rate of 1.58 times Net-to-Gross Ratio of 0.70 equals
Cumulative Annual Electricity Savings through 2004: 53 GWhlyr

NY SERDA program estimate of summer peak demand reduction: 29 MW
times Realization Rate of 0.55 times Net-to-Gross Ratio of 0.70 equals
Cumulative Summer Peak Demand Reduction through 2004: 11 MW

56.1 Smart Equipment Choice M easurement and Verification

Nexant, Inc., the Measurement and Verification (M& V) evaluation contractor for the New York Energy
$mart*" Program, has conducted an independent review of the savings impacts reported by NY SERDA
for the Smart Equipment Choices Program. The objective of the review wasto verify the estimate of the
program’s cumulative savings. Based on Nexant's review, as of December 31, 2004, the program has
resulted in the energy savings and demand reductions shown in Table 5-70. Since beginning in 2001, the
program has resulted in estimated cumulative program savings since program inception of 132,702 MWh

and 1,687 MMBtu.*

Table5-70. SEC Estimated Energy Savings and Demand Reduction (Through December 2004)

Cumulative Annual Non-
Electric Energy Savings

(MM Btulyear)
Nexant adjusted 75,662 16 1,501
NY SERDA reported 47,762 29 0
Ratio (Nexant adjusted / 1.58 0.55 NA

NY SERDA reported )

! Cumulative annual savingsimpacts are the savings realized in a single calendar year from all measures installed to date.

Savings for projects in the Smart Equipment Choices (SEC) Program are based on stipulated values™ for
pre-approved equipment such as motors or light fixtures. A significant fraction of the 2004 M&V

“9 Cumulative program savings impacts are the sum of the savings realized across the life of the program. A measure completed
in January of 2001 and that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as
of December 31, 2004. The measure still delivers an annual savings of 100kWh/year at the close of 2004.

% gtipulated values for the SEC and other New York Energy $mart>™ programs are warehoused in the “ Deemed Savings
Database.” For a complete discussion of this product see “M&V Evaluation Deemed Savings Final Report, March 2004,”
prepared by Nexant for NY SERDA.
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evaluation review involved updating the stipulated values used to calcul ate savings, and then integrating
the results into the SEC program-tracking database. As aresult of this work, the program’ s electric
energy savings have been adjusted upward by 58%, the summer on-peak coincident demand reduction has
decreased by 45%, and non-electric fuel savings, predominantly natural gas, are credited to the program
for thefirst time.

The upward adjustment of the electrical energy savings presented in Table 5-70 is primarily dueto a
modification made to the per-unit energy savings value for variable speed drive measures. The
modification is based on average installation data and a more accurate per-unit energy savingsvalue. The
downward adjustment for demand reduction is aresult of accounting for the percentage of equipment in a
measure group that will be operating simultaneously during the summer on-peak period. The program
had reported demand reduction whether it occurred on-peak or not.

The M&V evaluation contractor also completed a comprehensive review of a sample of completed SEC
projects. The goal of this effort was to devel op realization rates, ratios of NY SERDA-reported to Nexant-
verified savings, which could be used to further adjust the program savings. Adjustments would be made
to account for differences between a project’ s record in the program database and the actual installation,
as ascertained from a site inspection. For example, if an on-site review determines that actual annual
operating hours of a piece of egquipment are different from those assumed in the project savings
calculations, arealization rate would be calculated based on the adjusted savings. However, after
completing this portion of the M&V evaluation review, the variance in the realization rates was too large
tobeused. Therefore, the values presented in the table do not reflect an adjustment based on a calculated
realization rate for the SEC program. The adjustments shown in Table 5-70 are strictly due to updating
the stipulated per-unit savings, which is described in detail later in thisreport. Work will continuein
2005 to complete more on-site visits and reduce the variance.

NY SERDA Savings Calculations

The SEC Program currently tracks project datain two parallel databases. The Outreach Project
Consultant (OPC) database is maintained by the program’ s implementation contractors and is used to
track all program activity. The OPC database serves multiple administrative needsin addition to
recording information used to track program savings, and it contains numerous data fields for each project
including project contact information, site/building information, sector, construction type, equipment
counts, and installed measure codes, as well as many notesfields. The second database is a Microsoft
Access database named “ SEC NY SERDA ENTRY”. On aquarterly basis, measure-specific information
for approved projects is exported from the OPC database into the “ SEC NY SERDA ENTRY” database,
and a spreadsheet named “ SEC Quarterly Tracking” is subsequently exported to report quarterly findings.
The SEC Quarterly Tracking spreadsheet is used to check for missing or incorrect datain the OPC
database, and to calculate program impacts.

Prior to the 2004 M&V evaluation review, the SEC program relied on the pre-qualified equipment
savings values devel oped for the New Construction Program, and which use stipulated (i.e., deemed)
savings to estimate measure and program impacts. Deemed savings are estimates based on assumed
typical installations, operating characteristics and efficiency levelsfor ameasure. Savings are * deemed”
because the energy savings values are not adjusted for each individual installation based on the actual
operating characteristics for that specific installation. Program savings are calculated by multiplying the
number of unitsin each project by the equipment deemed savings value, and then summing the results for
all projects. This calculation has been done in the SEC Quarterly Tracking spreadsheet. Beginning in
2005, the calculation will be done automatically in the OPC database using output files from Nexant’s
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Deemed Savings Database. A comprehensive discussion of the deemed savings review is presented in the
M&V Evaluation Deemed Savings Final Report.™*

M&V Methodology

The 2004 M&V evaluation review consisted of two primary objectives: 1) update the stipulated values
used to calculate savings, and integrate the results into the SEC program tracking database, and 2)
conduct site visits to develop realization rates, ratios of NY SERDA -reported to Nexant-verified savings,
which could be used to further adjust the entire program’s claimed energy savings.

Review Stipulated Savings

As part of the 2003 M&V evauation effort, Nexant completed a comprehensive review of each pre-
qualified equipment measure offered under any of the New York Energy $mart*™ Programs. The
measures were reviewed for rationality of assumptions and the accuracy of deemed energy and demand
savings estimates. Where necessary, modifications were made at the measure level to the assumptions
and savings values. The outcome of this effort was the creation of NY SERDA’ s Deemed Savings
Database (DSD).

Prior to developing realization rates for the 2004 M&V evaluation of the SEC program, the M&V
Evaluation contractor integrated the energy savings values from the DSD with the calculation engine used
by the SEC program to determine the program’ s energy savings. The task required mapping the measure
codes used in the SEC Quarterly Tracking spreadsheet to the measures and energy savings values
contained inthe DSD. Asaresult, the SEC Quarterly Tracking spreadsheet now uses the most current
deemed savings values to calculate program savings for pre-qualified measures.

Select Random and Representative Sample of Completed Measures

The following procedure was used to select a random sample of SEC projectsfor M&V review: (Note the
random sample was drawn prior to the M&V integration of the deemed savings values. The statistics
discussed in this section and presented in Table 5-71 are also based on the program’ s reported savings
prior to the integration of the deemed savings values.)

. Characterize the SEC population of completed projectsin the SEC Quarterly Tracking
spreadsheet. Some basic characteristics of the population are as follows:

- 85% of the program’ stotal energy savings come from 24% of the measures, each one saving
more than 10,000 kWh/yr.

- Measures saving less than 1,000 kwWh/yr account for 35% of all measures but deliver less
than 1% of the program’ stotal energy savings.

. Determine avalid sample size. The project sample size was calculated to meet an 80/20
confidence/precision accuracy criterion. For the SEC population of 5,665 completed measures,
the sample sizeis 11, assuming a coefficient of variation (the standard deviation divided by the
mean) of 0.5. Due to rounding and over-sampling, the sample size was increased to 23 projects.

. Stratify the population. The population of projects was stratified based on the amount of energy
savings delivered by each. The total sample size was then alocated to each stratum based on the
stratum’ s contribution to the program’ s total energy savings. Table 5-71 presents SEC population
characteristics as well asthe M&V sample and strata. Note that Stratum O was assigned zero
projects.

*I Nexant, M&V Evaluation Deemed Savings Final Report; March 2004, NY SERDA, March 2004.
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. Select the sample. Using Microsoft Excel’s random number generator, projects were randomly
selected from each stratum to meet the sample size requirement.

Table5-71. SEC Population Characteristics, M&V Strata Definitions and Sample Size

Number of
Projectsin
Sample

0 <1,000 2,004 35% 398,546 1% 0
1 1,000 to 9,999 2,311 41% 8,675,627 15% 4
2 10,000 to 99,999 1,263 22% 27,965,448 49% 11
3 >=100,000 87 2% 20,068,968 35% 8
Total 5,665 57,108,588 23

Review NYSERDA file records for each project in the sample

Paper copies of the files for each project in the sample were obtained from NY SERDA. A typical file
review consisted of:

. Reviewing the SEC program Application

. Reviewing the equipment specification sheets, technical documents and invoices

. Reviewing the SEC Measure Approval Report and comparing it to the data tracked in the SEC
Quarterly Tracking spreadsheet

. Reviewing the correspondence between SEC staff and the program’s outreach project
coordinators

. Determining the appropriate contacts for site inspections

. Developing specific questions and checks for site inspections

. Summarizing pertinent project information

Conduct Ste Visit for Each Project in the Sample

Site visits were completed at 20 of the 23 projectsin the sample. The three projects that were not
inspected were omitted due to difficulty in getting permission to perform a site visit or coordinating with
facility managers. Projects that were not inspected were not included in the realization rate calculations.
However, several projects had multiple measures and atotal of 46 measures were inspected and reviewed;
thus the overall results of the study would likely not have changed even if the review team had been able
to gain access to the three projects.

A typical site review consisted of:
. Contacting the customer to arrange the site inspection.

. Going to the site (or arandomly selected building for a project with multiple sites), conducting an
interview with a knowledgeable facility staff person, collecting or requesting measured data,
inspecting the retrofit equipment, and gathering information about typical operating
characteristics of the retrofit equipment.

. Analyzing the information gathered, calculating the project savings, and summarizing findings.
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Calculate and Apply Realization Rate

The M&V evaluation contractor calculated arealization rate for each inspected measure in the sample
based on information gathered during the site visits and document reviews. If necessary, the M&V
evaluation contractor applied engineering analysisto adjust project savings based on information gathered
during thereview. A realization rate is the percentage of NY SERDA-reported savings that is achieved, as
determined by the M&V evaluation contractor’sreview. A redlization rate of 100% indicates no
difference between reported and achieved savings. To calculate the adjusted program savings, the
population was stratified to match the sample design. The Nexant-developed realization rates were
applied in each stratum to the kWh/kW/MMBtu savings reported by NY SERDA for the population of
completed projects.

M&V Review Findings

As stated above, the M&V evaluation consisted of two primary objectives. Thefirst task was completed
by integrating the deemed energy savings values from the DSD with the calculations used to devel op the
program’ stotal energy savings. In order to complete the second objective, the M&V evaluation
contractor developed realization rates for projectsin the M&V sample. However, after completing this
portion of the review, the variance in the realization rates was determined to be too large to be used.
When a sample size is calculated, the coefficient of variation is assumed and then confirmed following
the evaluation. In this case, the assumed variance was smaller than the actual variance found in the
population. Therefore, the realization rates devel oped during this evaluation are not used to adjust the
program’ s savings. Details and further discussion of both tasks are presented in the following two
sections.

Deemed Savings Database Integration

Nexant integrated the savings values from the DSD with the SEC Quarterly Tracking spreadsheet. By
using the updated deemed savings values and mapping them to SEC measures, program energy savings
increased significantly while the program’ s demand savings decreased, as presented in Table 5-72. Prior
to 2004 M&V work, MM Btu savings were not reported by the program, reflected in the zero value shown
in Table 5-72.

Table5-72. Smart Equipment Choices— DSD Integration I mpacts (Through December 2004)

Cumulative Annual Non-
Electric Energy Savings
(MM Btulyear)
NY SERDA reported - 47,762 29 0
Origina
NY SERDA reported - 75,662 16 1,501
DSD Integrated

The adjustment to the energy savings (MWh/year) shown in Table 5-72 is primarily the result of
modifications to the deemed per-unit savings value for variable speed drive (VSD) measures. Further
discussion of the modifications affecting the VSDs and their associated impacts on the program’ s energy
savingsis presented below. The lower demand reduction (MW) shown in Table 5-72 is mostly due to the
fact that the per-unit savings values that the SEC program used were generally the gross change in the
connected load, with no consideration for operation coincident with the summer on-peak period. In
addition, the per-unit demand savings originally claimed for the installation of energy efficiency
transformers (which accounted for 7.19 MW or 25% of the program’ s total original demand savings) was
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largely overestimated. The original value was equal to 224.7 kW per unit versus the adjusted value from
the DSD of 0.168 kW per unit.

The M&V evauation contractor discovered several important findings during the integration of the SEC
measure codes with the DSD values. A discussion of those findings and associated actions taken by the
M&V evauation contractor follows:

. The OPC database tracked several unigue measures under one measure code, in essence
collapsing several measures into one. For example, several different sizes and types of motors,
ranging from 0.25 to 759 horsepower that were installed through the program were tracked under
the measure code, “MOTOR(TEFC)”. Thiswas also the case for other measures including
certain high efficiency fluorescent lighting fixtures, commercial refrigeration equipment, HVAC
units, plate-and-frame heat exchangers for dairy farms, V SDs, and transformers.

In order to estimate the average savings for atypical motor installation, the M&V evaluation
contractor relied on SEC program staff to provide the information necessary to characterize the
actual equipment typically installed under each of the measure codesin question. The
information supplied by the SEC program staff was based on their review of a small sample of
the actual program application files and/or their general familiarity with the program. Table 5-73
presents the affected measure codes and the information from program staff regarding the actual
equipment installed. Thisinformation was ultimately used to map the measure code to the most
appropriate measure in the DSD. If an appropriate mapping was not possible, a new measure was
created in the DSD.

Table5-73. SEC - DSD Integration Details

Typically installed equipment based on information from SEC program

COM-REFER Commercial solid-door reach-in refrigerator, Tier 1 efficiency, sized <35 cu. ft.
F-1,-2,-3,-4 4-ft T8 fluorescent fixture

FR-1,-2,-3,-4,-5 T8 fluorescent fixture with reflectors

HB High-bay T8 fluorescent fixture

HEF-1, -2, -3, -4 T8 High-efficiency fluorescent fixture

HEFLG-1 4-ft 1-lamp T8 High-efficiency low-glare fluorescent fixture

HVAC 5-ton, air-source, split or unitary AC unit, Tier 1 efficiency

MOTOR 20-HP, TEFC, 1800 RPM

PRE-COOLER Plate and frame heat exchanger, <15,000 Ibs per day of milk production
TRANSFORMER Low voltage, dry-type transformer, >NEMA Standard TP1-1996 efficiency, sized 75 kVA
VSD Installed on a 32-HP motor, 66% pumping end-use and 34% HVAC end-use

The most significant impact of this exercise affected the VSD measures (which account for over
50% of the program’ stotal claimed energy savings). The OPC database tracked every
installation of aVSD under the measure code “V SD”, regardless of the size of the motor
controlled by the VSD or its end-use application. The SEC program originally claimed 5,960
kWh and 2.98 kW saved per unit. These values are based on the assumptions that the VSD
delivers 20% savings compared to the baseline and is installed on a 20-HP motor that operates
2,000 hours per year. SEC program staff completed areview of several of the program’sfile
records to determine that the actual average motor size was 32-HP. The average was weighted
based on the approved quantity of VVSDs for each project. Also, based on their review, 66.4% of
the VSDs were installed in pumping end-use applications and 33.6% in HYAC end-use
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applications. The M&V evaluation contractor used this information, along with the deemed
savings values for VSDs present in the DSD, to determine the average energy and peak demand
savingsfor aVSD installation. The valueisequal to 24,658 kwh and 5.29 kW per unit. Thisisa
large increase compared to the program’ s original record, and it accounts for much of the
adjustment shown in Table 5-72.

. Units (tons, square feet, installations) were not recorded for each measure in the database and this
contributed to errors in the savings calculations in the SEC Quarterly Tracking spreadsheet. For
example, the OPC database tracked the number of installations for each HVAC measure, but did
not record the tonnage. When the OPC reports were incorporated into the SEC Quarterly
Tracking spreadsheet, savings were cal culated by multiplying the number of installationsin each
record by the deemed kWh/ton energy savings value. The result was to understate savings. This
series of data transactions was corrected during the M&V review so that now the OPC database
records units for each measure, and the SEC Quarterly Tracking spreadsheet multiplies units by
per-unit savingsto arrive at the measure savings. The net effect is an increase in the savings for
all measures.

. The program did not quantify or claim non-electric energy savings for pre-qualified measures.
The DSD contains a deemed non-electric energy savings (MMBtu/year) for commercial coin-
operated clothes washers. The savings are based on the assumption of reduced water heating
reguirements and reduced clothes dryer heat energy dueto the installation of the high efficiency
clotheswasher. It isassumed that all water heating and clothes dryer heat is provided by a non-
electric energy fuel source, therefore providing non-electric energy savings.>

Although other pre-qualified measures offered through the SEC program may realize non-electric
energy savings (such as high-efficiency windows), the only measure for which the analysis has
been completed and the non-electric energy impacts quantified, are clothes washers.

. Data entry errorsin the SEC Quarterly Tracking spreadsheet added additional error to the
program savings records. For example, there were errors in equipment counts for VSD and HID
lighting measures. SEC program staff corrected the errors in the spreadsheet with assistance from
the M&V evaluation contractor.

. The program assumes that the baseline project is anew construction or renovation project.
Therefore, savings are compared against standard efficiency equipment rather than against the
efficiency of the equipment currently installed. Thisassumptionislargely supported by the OPC
database, which indicates that 87% of the projects were classified as new construction-type
projects, with the remaining 13% unclassified or miscellaneous or retrofit.

M& V Evaluation Results

As previously stated, the M&V evaluation contractor developed realization rates based on the file and site
reviews of the projectsin the M&V sample. However, the variance in the realization rates was too large
to be used. Details of the analysis are presented in this section.

The M&V evaluation contractor adjusted the deemed energy and demand savings claimed by the SEC
program for the majority of the measuresin the M&V sample. The adjustments were made to the
stipulated assumptions and deemed savings estimates and account for the actual operating characteristics
and efficiencies, sizes, and counts found during the site visit and/or file review.

2 Personal conversation with Michael Sokelowski of the Coin Laundry Association.
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For example, Project SEC 2799 involved the installation of hard-wired CFL lighting fixtures (SEC
measure code “ CF-28"). The deemed savings value for this measure assumes that a 28-watt hard-wired
CFL fixture replaces a 100-watt incandescent fixture and operates for 3,760 hours per year. Information
gathered during the file review and site inspection determined that the actual fixturesinstalled at this site
were 42-watt hard-wired CFL fixtures that replaced 150-watt incandescent fixtures and operate for
approximately 5,840 hours per year. Based on thisinformation, the M&V evaluation contractor adjusted
the measure' s savings value upward. The magnitude of the adjustment is captured by the realization rate
for Project SEC 2799 presented in Table 5-75.

Table 5-74, Table 5-75, and Table 5-76 present the kWh realization rates for the project in Stratum 1, 2,
and 3, respectively. Asshown in Table 5-75 and Table 5-76, the kWh realization rates for the projects
vary from 0.04 to 7.14, with amean of 0.89 and avariance of 0.91. Given the sample design
specifications, this means that we expect 80% of the population of completed projectsto have a
realization rate ranging from —0.02 to 1.80. A further indication of the high uncertainty is that the
coefficient of variation (COy)> of the kWh realization rates was found to equal 2.319, athough 0.5 was
assumed when determining the sample size.

Table5-74. Project kWh Realization Rates— Stratum 1

Project Realization Rate
SEC 0348 27,576 1,775 0.06
SEC 2319 32,058 46,582 145
SEC 2599 731 4,946 6.77
SEC 2639 4,024 5,549 1.38
Stratum Total 64,389 58,852 0.91

%3 The COVv is the standard deviation of the realization rates divided by the mean of the same rates. The COv isanormalized
standard deviation.
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Table5-75. Project kWh Realization Rates— Stratum 2

Smart Equipment Choices

Project Realization Rate

SEC 0495 7,400 1,979 0.27
SEC 0515 13,859 19,888 144
SEC 0954 7,400 6,246 0.84
SEC 1094 7,400 30,100 4.07
SEC 1286 35,483 48,256 1.36
SEC 1296 18,236 71,664 3.93
SEC 2413 73,974 528,061 7.14
SEC 2643 112,913 145,112 1.29
SEC 2799 28,020 64,333 2.30
SEC 2902 50,760 55,405 1.09
Stratum Total 355,445 971,044 273

Table5-76. Project KWh Realization Rates— Stratum 3 & Program Total

Project Realization Rate

SEC 2027 113,848 418,418 3.68
SEC 2485 24,658 98,778 4.01
SEC 2514 466,718 287,006 0.61
SEC 2568 182,514 214,239 117
SEC 2645 49,316 126,238 2.56
SEC 2894 1,298,650 94,012 0.04
Stratum Total 2,135,704 1,238,691 0.58
Program Total 2,555,538 2,268,587 0.89

Thefact that there is alarge variation in the energy savings realization ratesis inherent in the structure of
the program savings' calculation, which relies on a single stipulated value for equipment that may see a
wide range of weather zones, applications, operating hours and loads. 1n addition, for certain measures,
identical equipment of various sizes and types are collapsed into one measure code. 1n short, measures
with awide variety of equipment sizes, efficiency levels, applications, and operating characteristics are
tracked under a single measure code with a single deemed savings value. An exampleinthe M&V
sample was a project that installed aVVSD. As stated above, each VSD measure is deemed an energy
savings value that is associated with a 32-HP motor. The actual motor sizes for the VSD measuresin the
M&V sample range from 350-HP (installed in a pumping end-use) to 0.25-HP (installed inaHVAC
application). The realization rates for these two extremes in the sample were equal to 7.14 and 0.009,

respectively.

The M&V evaluation contractor applied each stratum’ s realization rate to the stratified population and
determined the low and high range of energy savings based on the calculated variance within each
stratum. Though not used to adjust the program impacts, the results are presented in Table 5-76.
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The M&V evaluation contractor assumed a COy, of 0.50 to determine the size of M&V sample.

Recal culating the sample size based on a CO,, equal to 2.319 yields a minimum sample size of 221
measures in order to ensure valid results. Since the M&V evaluation sample consisted of just 20 projects
involving 46 measures, the realization rates devel oped based on the original sample are inconclusive.

Recommendations
Thefollowing isalist of recommendations based on the M&V evaluation:

. Continue to integrate the per-unit savings values and measure list structure from the Deemed
Savings Database with the OPC database for the pre-qualified measure offered under SEC PON
912. Thiswork isin progress and will require continuous maintenance.

. Expand the 2005 M&V evaluation to develop realization rates using alarger sample size that
focuses on the measures that deliver the program’ s greatest impacts.

. Consider requiring program participants (or their vendors) to supply energy savings estimatesin
the application based on site-specific information. The measures could still be * pre-qualified”,
but the claimed savings would be unique for each installation. The measures for which this may
be the most valuable are the following:

- VSDs
- Single and Differential Economizer Controls
- Demand Controlled Ventilation Controls

. The SEC program should consider recording site-specific installation data such as end-use sector
and region. The M&V evaluation contractor could use these data to calculate more accurate
savings impacts for inclusion in the Deemed Savings Database.

. The SEC program should no longer offer incentives for unitary water-source HV AC equipment
with Tier 1 efficiencies. The measures should be removed from the SEC application forms. Due
to changesin public policy, the efficiency requirements specified on the program application are
equal to both the current Federal standard (effective October 29, 2003) and the efficiency
required by the Energy Conservation Construction Code of New Y ork State (effective July 3,
2002). Sincethe baseline efficiency is equal to the minimum efficiency the customer is expected
toinstall, these measures offer zero energy savings. (Note, the Consortium for Energy Efficiency
eliminated CEE Tier 1 for high-efficiency commercial HVAC equipment as of December 31,
2002.)

5.6.2 Smart Equipment Choices Market Characterization, Market Assessment, and Causality
(MCAC) Evaluation

SEC MCAC Research Approach

In 2004, the Summit Blue MCAC Team conducted afull evaluation of the SEC Program. The research
approach used in-person meetings with program staff, areview of various program solicitations and
databases, and primary data collection. The primary data collection conducted by the MCAC Team is
detailed in Table 5-77. In some cases, separate surveys were administered for (1) market characterization
and assessment (MC&A), and (2) attribution/causality (A/C). Thisisnoted in thetable.

Participating End-Use Customer Sampling Methodol ogy

The survey effort employed a proportional sampling approach based upon total energy savings per project
to select the end-use customer sample. The population of SEC projects was ranked by total energy
savings and then stratified such that:
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. Strata 1 contained the projects that account for 50% of total energy savings achieved by the
program.

. Strata 2 contained the projects that account for the next 30% of total energy savings achieved by
the program.

. Strata 3 contained projects that account for the final 20% of total energy savings achieved by the
program.

The sampl e targets were generated by a sample frame design and sample cells that were structured such
that 50% of the completed surveys (25 observations) would come from Strata 1, 30% of the completes (15
observations) from Strata 2, and 20% of the completes (10 observations) from Strata 3. This approach
ensured that end-use customers assaciated with the projects generating the largest energy savingsin the
SEC Program were adequately represented in the sample. The end-use customers within each Strata were
then assigned to the MC& A or A/C survey component via a simple random process and additional
customers were chosen (also by simple random selection) as secondary respondents to be used in the
event that a primary respondent was unable or unwilling to complete the survey. The participating end-
use customer survey achieved a 74% response rate.

Table5-77. Retrospective Market Actor Survey Effortsfor the SEC Program

Confidence/
Precision*
Program staff Icomb' ned 2 2 100% NA
nstrument

icipati 101 Totd 102% 90/11
Participating SEC end-use Separate 1,901 51 MC&A 0
customer Instruments 100% 90/11

50A/C

Non-participating, non- Combined
residential end-use customer Instrument Large’ 120 60% 9077

1 The confidence and precision levels shown in the table are based on formulae for estimating proportions. The largest variance
occurs when the proportion is 0.5; i.e., one haf of the respondents indicate they are in that group and one half state that they are
not in that group. The calculation assumes the variance with this 50/50 split. 1t should be noted that each question in a survey
will have a different confidence interval and precision depending upon the range of possible answers for multi-category questions
or continuous variables and the dispersion of responses. While these confidence interval estimates for proportions are potentially
misleading for questions that do not ask about a proportion, it has become relatively standard in evaluation and assessment
research to report these levels since they allow for a comparison across survey efforts.

2The exact population sizes are not known; thus, the table presents a gross order of magnitude placehol der.

Integrated Data Collection (IDC) Survey Efforts

An important component of the 2004 evaluation effort was the devel opment of an ongoing data collection
process that is integrated with various program implementation activities. This effort is expected to
provide data and benefitsto NY SERDA evaluation activities both this year and in future years. The
MCAC Team worked closely with program staff to develop a protocol for collecting data as part of the
standard practice and customer correspondence associated with the SEC Program. This protocol, termed
Integrated Data Collection (IDC), garners participant feedback in near real-time on both market
characterization and attribution/causality and will be used as a supplemental data collection method to the
retrospective survey efforts discussed below. The retrospective survey efforts will be the principal source
for primary data collection until the SEC IDC efforts mature. In the future, it is hoped that the IDC
efforts will provide agreat deal of the information needed to perform the MCAC evaluation of the SEC

Annual Report 5-146




Smart Equipment Choices Section 5: Business and Ingtitutional (B/l) Programs

Program, and that the IDC data will be augmented by a smaller sample of more in-depth retrospective
surveys of key market actors.

The SEC Program has fewer contacts with participants than other NY SERDA programs, so there are
limited opportunities for integrated survey efforts. Asaresult, the IDC effort for the SEC Program
consists of asingle post-installation payment survey. The Post-1nstallation Payment survey is
administered after processing of program paperwork is complete and the incentive has been sent to the
program participant. The payment form letter to the participant is the trigger document for this survey.

Non-Participant Sampling Methodol ogy

The methodology for non-participant sampling, for both end users and contractors, was discussed earlier.
See Section 5.1.5.

SEC Market Characterization Findings

Key findings from the market characterization effort include:

. Activity in building construction that is likely to also stimulate the installation of measures
offered through the SEC Program increased sharply in 2004. This past year, the number and
value of permitted additions, alterations, and renovation projectsincreased in New Y ork
compared to the previous two years, with approximately $7.5 billion of activity through the first
three quarters of 2004.

. The SEC Program had more savings and participation in upstate New Y ork than most other
NY SERDA programs. Nearly half of the expected energy savings and peak demand reductions
were concentrated upstate in the Niagara Mohawk utility service area.

. SEC Program participants may have included replacement of energy-using egquipment where a
building permit was not obtained, thus explaining the differences (in terms of building type and
location) of the permitted construction market (based on the Dodge Players Database) and the
program participants.

SEC Market Assessment Findings

Select findings from the market assessment include:

. SEC Program participants were found to be somewhat more familiar with energy efficiency
measures and equipment than non-participants. For participating end-use customers, 80%
described themselves as being “extremely familiar” or “ somewhat familiar” with energy-efficient
measures and equipment. Non-participant end users responded with 68% indicating that their
familiarity fell into these same categories.

. SEC Program participants reported a substantially higher change in familiarity with energy
efficiency measures compared to non-participants — 47% of the participants said their familiarity
with energy efficiency measures had increased significantly during the last five years, compared
to only 22% of the non-participants. Continuing education, increasing energy costs, experience,
and NY SERDA incentives were cited as reasons for changes.

. Rising energy/utility costs, additional experience with measures, and NY SERDA programs were
resulting in an increase in importance of energy efficiency when end-use customers select new
equipment. This change was slightly more pronounced in the participating end-use customer
population, where 74% of respondents said that the role of energy efficiency was increasing,
compared to 65% of the non-participant end-use customer group.

. Although participating end-use customers generally felt that two market barriers —lack of
experience and lack of information about energy efficiency options — were decreasing, other
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market barriers, such as high first cost, uncertainty about savings, and uncertainty about
reliability/performance were considered important market barriers that were escalating in
influence. See Figure 5-22.

. End-use customers participating in the SEC Program report that pricing/incremental cost remains
the most significant market barrier to the installation of energy efficiency measures. Many of the
participating end-use customers (46%) and non-participants (44%) stated that cost was increasing
as abarrier, citing examples such as tighter financial situations in their organizations.

. Another potential market barrier that is not included above is dissatisfaction with energy-efficient
measures. However, nearly al respondents were either extremely (65%) or somewhat satisfied
(31%) with the energy efficiency measures installed through the program.

. The majority of SEC Program participants (69%) reported that payback is the most common
financial calculation performed when making capital decisions regarding new equipment
installations or renovations to existing buildings. On average, end-use customers who participate
in the SEC Program require a 3.8 year payback before considering more energy-efficient
products, equipment, or systems; however, 41% of the end-use participants reported having a
payback “threshold” of two years or less.
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Figure5-22. SEC Program Customers Reporting Changesin Market BarriersDuring Past Five Years
Base: Participating End-Use Customer Respondents; n =51
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Note: This figure does not show any of the respondents that said the barrier “stayed the same”.

SEC Attribution Findings

Attribution evaluation attempts to determine the net impacts that result from program activities. Results
for attribution are based on surveys conducted with participating end users, including both a retrospective
telephone survey and the integrated data collection approach.

Freeridership

A series of “direct” freeridership questionsisintended to elicit explicit estimates of freeridership. The
responses are ultimately assessed and potentially adjusted based on the responses to a set of “influencing”
guestions to produce an adjusted freeridership estimate. The unadjusted mean results from the direct
freeridership questions are presented in Table 5-78. On average, the retrospective and IDC surveys
respectively indicated a 52% and 71% likelihood of installing the program measures in the absence of the
program. These figures are consistent with the “best estimate” for the share of savings that would have
been realized without the influence of the program.

5-149 May, 2005



Section 5: Business and Ingtitutional (B/1) Programs Smart Equipment Choices

Comments by ownersillustrate the findings. One respondent noted that while he may have installed some
of the measures, he “wouldn’t have done half of the project” without the support of NY SERDA and the
SEC Program. In addition, this freeridership estimate is not outside the range suspected by NY SERDA.

It is consistent with comments from the staff surveys that indicated that the upper end for freeridership
may be as high as 70%.

Table5-78. SEC Program Survey Responses Related to Freerider ship

Ownerg/End Users from
Integrated Data Collection

Likelihood of installing without program 0.52 0.71

(0.42-0.61) (0.62:0.79)
Minimum share installed without program 0.38 N/A

(0.28-0.48)
Maximum share installed without program 0.69 N/A

(0.58-0.79)
Best estimate of share installed without program 0.52 0.71

(0.42-0.62) (061-082)

N/A indicates that questions were not asked in the IDC survey.

Source: MCAC analysis—50 telephone interviews with owners (retrospective surveys) and 38 integrated data collection forms
returned from recent participant owners.

It should not be surprising to identify freeriders among SEC Program participants. Although SEC, like
most energy efficiency programs, has some checksin place to prevent large-scale freeriders, it is
essentially impossible to identify, up front, and prevent from participating, those facilities that might have
installed alarge fraction of the high-efficiency measures, even in the absence of the program. Programs
like SEC, with pre-approved measure lists, would be expected to have higher freeridership, as participants
that are replacing equipment find out about a program that can help finance the purchases. However, the
surveys were designed to ensure that the analysis captures any increase in the efficiency of the equipment
over what would have been purchased anyway. Specifically, the surveys ask for the likelihood that the
respondent would have installed “the same high-efficiency equipment” for which they received arebate
through the program. Some respondents may not make this subtle, albeit important, distinction while
responding to the question, and as a consequence, respondents that were considering replacing measures
anyway may respond to direct questions about freeridership with high values — reporting that they would
have achieved all of the savings even without the program. This potential over-estimation of freeridership
is addressed through the series of “influencing” questions that provide the analysis with more information
to “drill down” into the motivations and influence of the program.

These influencing questions, which were used to adjust direct freeridership estimates, included four
guestions addressing aspects of the program’ s influence on the decisions regarding particular measures
installed. First, respondents were asked about the importance of the SEC Program’ s financial incentives
in their decision to install program measures. Average results for these questions (on a1 to 5 scale, with
5 indicating significant importance) are presented in Table 5-79, along with results for questions relating
to the importance assigned to other non-program factors such as energy savings and operating costs,
capital cost, the standard practice for the company, and recommendations by vendors.
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Table5-79. FactorsInfluencing the Decision to I nstall Energy Efficiency Measures

Owners/ End Usersfrom
Integrated Data Callection
Mean
(90% Confidence Interval)
Program Financial Incentive 3.78
(3.46-4.1) NIA
Energy Savings Operating Cost 4.60 419"
(4.42-4.78) (3.85-4.53)
First Cost/Initial Cost 359 4.0
(3.25-3.79) (3.68-4.32)
Standard Practice For Company 354
(3.10-3.70) NIA
Vendor/Contractor/Supplier Recommendation 294 352
(2.60-3.28) (2.97-4.00)

Yipc question focused on energy efficiency.

2 Average of responses for two individual questionsin IDC survey: supplier and contractor recommendations were asked
separately. In addition, the IDC survey asked about the importance of the 24 hour rapid availability in selecting the equipment.
The average for this factor was 3.54.

N/A indicates that questions were not asked in the IDC survey.

Source: MCAC analysis—50 telephone interviews with owners (retrospective surveys) and 38 integrated data collection forms
returned from recent participant owners

While the financial incentives were important (with a mean of 3.78 on the 5 point scale), savingsin
energy and operating costs were the most important factor influencing the decision to invest in the energy
efficiency measures (mean of 4.60). The decision was aso highly influenced by standard practices for the
company regarding purchases and investments (mean of 3.54 on a5-point scale). The importance of
these factors supports results with relatively high freeridership. Both factorsimply that several other
(non-programmatic) key factors were important in leading participants to purchase the energy efficiency
equipment. Initial costs were also important (mean of 3.59, nearly equal to the importance of the program
incentive and company practices). Contractor recommendations were fairly unimportant (mean of only
2.94 on the 5 point scale), confirming that contractors do not play as large arolein this program or these
measures as seen in some of the other NY SERDA programs. However, there are several other sources of
supporting and influencing information to be examined to assess the reported freeridership. The results
from the IDC respondents also imply that energy efficiency, and initial costs are important influencesin
eguipment purchase decisions. However, this group recalls the role of vendor/supplier recommendations
as more important than those recalling participation from some time ago.

Table 5-80 shows the share of respondents rating the importance of SEC financial incentivesa“5” on the
1to 5 scale (aswell asthe share rating the importance a4 or 5). Also presented below are results for the
other influencing factors, including the share of respondents reporting: 1) they were planning to install the
measures prior to learning about the program, 2) the program accelerated the installation of the measures,
and 3) the program increased the efficiency of measuresinstalled. Slightly less than half of SEC
participating owners assigned the incentive a maximum influence. However, almost two-thirds rated the
incentive a4 or 5 score on the 5-point scale. A magjority of past owner/end user participants surveyed
report they aready had plansto install measures prior to participating in SEC (0.51), which is similar to
the share (0.45) of recent participants gathered from IDCs that report having previous plansto install.
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The IDC effort collects the data on attribution near the time the decision is made, resulting in the
respondent having better recall regarding the influence of the program on the decision to install energy-
efficient equipment. However, in general these data show fairly similar results for both recent
participants and retrospective respondents.

Table5-80. Reported Effects Dueto the SEC Program

Owners/ End Usersfrom
Integrated Data Collection
Mean
(90% confidenceinterval)
Share Reporting Financia Incentive Influence was 5 (5=very 42% N/A
important) (30%-54%)
Share Reporting Financial Incentive Influence was 4 or 5 64% N/A
(5=very important) (53%-75%)
Share reporting they had plans to install measures prior to 51% 45%
hearing about SEC (38%-62%) (329%-59%)
. . . I 54% 44%
Share reporting program moved installation sooner in time (429%-66%) (31%-58%)
Average months earlier the measures were installed (among 27 15
those reporting earlier installation) (22-32) (12-19)
Share reporting that the program increased energy efficiency 18% 68%
of the measuresinstalled (9%-27%) (56%-81%)

! Several respondentsindicated that the measures would “never” have been installed without the program. A value of 60
months was used in these cases.

N/A indicates that questions were not asked in the IDC survey.

Source: MCAC analysis—50 telephone interviews with owners (retrospective surveys) and 38 integrated data collection forms
returned from recent participant owners.

While most facility ownersindicated that they were planning to install measures even prior to learning
about the program, about half also indicated that installation was accelerated due to the influence of the
program by an average of about two years. The recent participants that responded to survey forms as part
of the IDC process also reported that nearly half moved installation of measures earlier in time. However,
their estimates of the number of months the install ation was moved forward was lower at about 15
months. One third of those for which installation was moved forward reported that the timing was more
than two years earlier — the threshold used for being an influencing factor in the freeridership estimate.

The final influencing factor examined was whether the program led to an increase in efficiency of
installed measures. In this case, there was a significant difference between retrospective and IDC
respondents. Only asmall share of retrospective owners (18%) reported the efficiencies were higher
because of the program (supporting relatively high freeridership figures) whereas participants indicate the
program had a much stronger influence on efficiency level of installed measures (i.e., 68% of the IDC
participants reported that the program increased the energy efficiency of the measures installed).>

5 Most of the responses are similar between the IDC and retrospective surveys, but on this factor they are significantly different.
A very high share of recent participants credit the program with upgrading equipment efficiency levels. It may be that
recollections about the influence of the program on efficiency levels fade over time. This difference provides support for one of
the rationales for establishing the IDC approach to augment the retrospective survey effort. Research has shown that memory
and recall can diminish with time, usually with the result that the participant forgets some of the aspects of the program that
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The impact of the influencing factors on the freeridership estimate can be seen in Table 5-81, which
presents the adjusted freeridership estimates for owners from each survey type. Given the responsesto
the influencing factor questions, arelatively small adjustment of approximately 6% was made to the
freeridership numbers. Overall, atotal of 22% (eleven) of the retrospective responses and 5% (two) of
the IDC responses were adjusted downward due to influencing factors. The moderately high freeridership
values (0.46 for retrospective surveys and 0.65 for IDC surveys) were consistent with the reports of
limited program influences on the decisions. The overall, weighted freeridership valueis 0.52. It should
be noted that the freeridership rates presented here reflect the energy savings that would have been
achieved without the program, and may not necessarily correspond directly to the percentage of program
participants that are freeriders.

Table5-81. SEC Program Freerider ship Estimates by Respondent Group — Adjusted by Influencing
Factors

Overall

Freeridership — Adjusted by

influencing factors 0.46 0.65 0.52

Source: MCAC analysis—50 tel ephone interviews with owners (retrospective surveys) and 38 integrated data collection forms
returned from recent participant owners.

Soillover

The results of the spillover computations for each spillover component and each respondent group are
reflected in Table 5-82. The overall figures reflect a weighted average of the retrospective and IDC
responses. The existence of inside spillover at SEC-participant facilities is reported by both groups of
owner/end users. About one-sixth of respondents report the existence of inside spillover, with an
estimated magnitude of 0.09. That implies that for roughly every ten kWh of savings incented by the
program, energy efficiency measures sufficient to cause another (one) kWh are installed at the same site
due to the influence of the program. In some cases, it may be that the program incentive frees up funds
(or allocated budget) for additional purchases, or perhaps the benefits of high energy efficiency measures
caused other planned equipment replacements at the site to be upgraded in efficiency.

The retrospective telephone interviews with past participant owners indicate afairly high level of outside
spillover, with 28% of those interviewed reporting the existence of some outside spillover. The
magnitude of this outside spillover is estimated at 0.28. Smaller values for these figures are reported by
IDC respondents,® and the weighted average values indicate that about one-quarter of participants report

helped them make decisions to install energy-efficient equipment. In addition, as time passes, participants have a tendency to
take more credit for the decision to install measures, at least for this specific aspect of decision-making. For these reasons, the
IDC effort is viewed as an important component of evaluation efforts going forward.

%5 There seems to be a di chotomy in the data between the freeridership and spillover results for the respondents to the
retrospective survey (which goes back several years) and the IDC respondents that reflect more current participants (i.e., only
2004 participants). A greater fraction of the IDC respondents say the program caused an increase in the energy efficiency
measures they installed, but the IDC respondents also report that they would have installed more of these measures anyway (i.e.,
higher freeridership), and the IDC respondents also report small spillover effects for the program. The reason for implementing
the integrated data collection as part of this evaluation effort was to collect data on a more current basis to test the consistency of
data collected from respondents in the retrospective survey who may have participated in the program more than two years ago.
Based on the IDC surveys collected to date, definitive conclusions cannot be drawn regarding possible differencesin attribution
as conveyed by respondents to the IDC surveys versus respondents to the retrospective surveys.
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outside spillover, with avalue of 0.22. That is, for every four or five kWh saved through the program,
another kWh is saved through the program’ s influence on practices at other (non-participating) buildings.
This spillover isreflected in installations of high efficiency equipment at other owner facilities which
were considered and undertaken at least partly due to the influence of the SEC Program. Non-participant
spillover is estimated at 14%,® which yields atotal spillover of 0.45 when added to the inside and outside
spillover values.

Table5-82. Spillover Estimates Dueto the SEC Program

Overall

Share reporting inside spillover exists 0.20 0.11 0.17
Valuefor inside spillover 011 0.06 0.09
Share reporting outside spillover exists 0.28 0.14 0.23
Value for outside spillover 0.28 0.08 0.22
Value for non-participant spillover* 0.14 0.14 0.14

0.45
! The value for non-participant spillover was not calculated from the participant surveys. The non-participant spillover
value presented here was derived in and obtained from the market-wide survey of non-participants. See Business and
Ingtitutional Sector-Wide Non-Participant Market Characterization, Market Assessment and Causality Evaluation
Report, prepared for NY SERDA by Summit Blue Consulting, 2005.
Source: MCAC analysis—50 telephone interviews with owners (retrospective surveys) and 38 integrated data collection
forms returned from recent participant owners.

Several of the respondents stated that the program was a good way to get people thinking about energy
efficiency. However, while anumber of comments indicated enthusiasm for bringing the lessons of the
program to other projects, respondents were usually assuming they would bring the project to either the
SEC Program or other NY SERDA programs. |n those cases, the projects would then not be classified as
spillover (because they would be covered by the programs); instead, many of the projects may end up as
freeridership. For example, one respondent stated they “have other projects on alist they are waiting to
do as NY SERDA opensthe program up.” Others said they “were looking at other NY SERDA programs
for other buildings.” These types of responses are consistent with arelatively high freeridership and some
degree of spillover.

Net Savings

Using the overall freeridership value of 0.52 (see Table 5-81) and the overall total spillover value of 0.45
(see Table 5-82), the Net Factor and Market Factor values are as follows:

% Non-participant spillover is estimated in the market-wide non-participant report, Business and Institutional Sector-Wide Non-
Participant Market Characterization, Market Assessment and Causality Evaluation Report, prepared for NY SERDA by Summit
Blue Consulting, 2005.
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Net Factor = [1-0.52] = 0.48
Market Factor = [1 + 0.45] = 1.45

According to the NTG formula, the net-to-gross ratio is then [0.48] * [1.45] = 0.70. Multiplying the
realized cumulative annua reported savings from program records of 75.7 GWh by the NTG ratio of 0.70
yields a net savings attributable to the SEC program of 53.0 GWh per year. Similarly, the 16.0 MW in
annual savings realized through the program amountsto 11.2 MW per year that can be attributed to the
influence of the program itself. See Table 5-83.

Table5-83. SEC NTG Ratio and Net Savings Estimate (Cumulative Annual Through 2004)

Net Savings®
(Realized Gross
Savings) *
(NTGR)

52,660
(45,500~
60,500)

0.48 1.45 0.70

MWhiyr | 47,762 1.58 75662 (0.41-055) | (1.35-1.55) | (0.60-0.80)

0.48 1.45 0.70 11.2

MW 290 0.5 160 (0.41-055) | (1.35-155) | (0.60—0.80) | (9.6—12.8)

1 values for unadjusted reported savings, M&V realization rate, and realized gross savings were obtained from: Nexant, Inc.,
M&V Evaluation Smart Equipment Choices Program, 2005. Overlap with other program has not been removed.

2 vaues in parentheses represent realistic ranges for net factor, market factor, NTG ratio, and net savings given the data
collected and the weighting factors used. See the text following this table.

Source: MCAC analysis

The estimated net-to-gross ratio of 0.70 implies that for every 100 kWh of realized savings recorded in
SEC Program records, 70 kWh can be attributed to the program. In addition to the point estimates of 53.0
GWh of savings per year and 11.2 MW of peak savings, arange of estimates was also developed for the
aggregated net factor, market factor, NTG ratio, and net savings value. Net savings attributable to the
SEC Program are estimated at between 45.5 GWh and 60.5 GWh per year in energy savings and between
9.6 MW and 12.8 MW in peak demand savings.>’

These ranges were derived to reflect the weighting factors associated with the kWh strata within
retrospective survey group, and the 67/33 weighting approach used across the two respondent groups.
Individual observations were weighted to reflect these proportions and a so to reflect the sample sizes
from each survey to obtain a correct sample size for the interval calculation. The ranges presented in this

" Asin al studies, these range estimates assume that there is no systematic bias in the responses to the questions. The
hypothetical nature of some of the questions (e.g., what would you have done in the absence of the program?) combined with
someinterpolation to fill in missing values for select intermediate questions, makes these range estimates optimistic in the view
of the MCAC study team. Asaresult, adding another 50% on to either bound, i.e., a +/- 10% range would go to a+/- 15% range,
would account for some of these considerations that simply are not apparent in theraw data. In support of the use of range
estimates, traditional statistical approaches are designed to produce range estimates (i.e., an interval where the mean islikely to
fall with agiven likelihood). Any point estimate (e.g., an estimated mean value) is certain to be wrong, and the ranges should be
given careful consideration in the interpretation of these estimates.
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report are based on the method for calculating a 90% likelihood interval for the consolidated distribution
with weighted respondent-specific values.®

Non-Ener gy Benefits

The analysis examined the array of non-energy benefits that participants associate with their involvement
in the SEC Program. The results show that owners see program benefits above and beyond energy
savings. The estimated NEBs from SEC range from alow of approximately 84% to a high of 91% of the
annual energy savings for the projects.®® Determining a value for these benefits poses challenges, but
current methods were applied that indicate that the magnitude of these benefits could be substantial, i.e.,
add as much as another 42% to 45% to benefits that are based on energy and peak savings.

Owners acknowledge the role of NEBs in decision-making and the primary benefits recognized by
participants include lower maintenance costs, improved equipment performance, equipment lifetimes,
quality of light, and doing good for the environment among others. These are important factorsto
consider when marketing and selling SEC projects.

SEC Programmatic and Evaluation Related Suggestions

The focus of the MCAC evaluation was on market characterization, market assessment, and impact
attribution and the Team’ s data collection efforts were designed to generate information regarding these
elements. A specific task focused on programmatic improvements was not part of the MCAC scope, thus,
specific recommendations regarding programmatic changes/modifications were not a goal of the MCAC
effort. However, the work performed by the MCAC Team does suggest some actions that could be
considered by program staff. This section presents actions the MCAC Team believes should be
considered by SEC Program staff and evaluators.

. Provide afeedback forum, such as an optional questionnaire for program applicants, to solicit
feedback regarding the effectiveness of various program intervention strategies and
communication techniques. For example, program design issues raised by participating end-use
customers surveyed by the MCAC Team included:

- Some customers felt that the SEC Program was cumbersome from a paperwork point of view
and believed that working with an ESCO would facilitate program participation.

- Some customers were confused by annual program changes that caused projects similar in
scope to be viable in one year but not subsequent years.

These issues are common to an SEC-type program. This documentation of participants opinions
regarding program structure and design can provide useful information to help guide the
program’s evolution and potentially enhance the market’ s perception of the program’s flexibility
and responsiveness.

. Work with the small business community now being addressed through the SEC Program and
other NY SERDA programs, e.g., the Small Commercia Lighting Program, to identify contractors
that may be serving the small commercial market and determine what actions can be taken to

%8 This approach can be viewed as similar to “bootstrapping” in that the sampling distribution is directly being developed using
the raw data and the application of weights based on strata and sample size. This approach creates a combined distribution across
the actor groups replicating observations to achieve the appropriate weighting for each observation in the combined distribution.

%9 For this report, the assumption is that the multiplier will be applied to the net energy savings. Although respondents were
asked to report the benefits relative to their energy savings (which may have elements of “gross’ savings), the application to net
savings is the more conservative assumption.
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better meet the needs of that market segment. On anational level, the small business community
has traditionally been underserved by energy efficiency program offerings. Based on this
national trend, continuing to develop synergies between the SEC Program and other NY SERDA
programs targeting this market segment can help ensure that the small business community
remains well served by NY SERDA.

. The ongoing improvements to the OPC Database and the SEC Program Database in terms of
completeness and accessibility should be continued. Asisthe case with al data-intensive
evaluations, data availability and access posed some challenges but cooperation and collaboration
with the SEC Program staff allowed for all of these data challenges to be met for this evaluation.
Plans to merge the two databases into one internet-accessible, comprehensive program tracking
database should be pursued. Merging the two databases will eliminate duplication of data entry
efforts and potential inconsistencies between the separate databases. In addition, a web-based
platform will likely increase the database’ s functionality and accessibility.

. Integrating data collection for attribution and evaluation within the process that comprises the
SEC Program is important for the accurate collection of many data elements. Thisis particularly
true for data that pertain to decisions to participate in the program and install specific energy
efficiency measures. Going forward, SEC Program staff will work with the MCAC Team to
implement the Integrated Data Collection (IDC) protocol to collect the requisite datain near real-
time. These IDC efforts will likely minimize respondent memory and recall problems and reduce
total data collection costs thereby providing the SEC Program with more credit in terms of its
accomplishmentsin itstarget market. Itisimportant that SEC staff recognize these benefits and
continue to view accurate evaluation and attribution analysis as a key component of the program
they are delivering.

5.7 NEW YORK ENERGY $MART LOAN FUND

Program Synopsis

The New York Energy $mart® Loan Fund (Loan Fund) provides reduced-interest financing for energy-
efficiency measures and related facility improvements. Lending institutions, and the commercial,
industrial, institutional, municipal, multi-family, and residential markets (including building owners or
leaseholders of properties in these sectors) are all targeted by the program. The Loan Fund provides
interest reductions on loan amounts up to $500,000 (up to $5 million for multi-family) for up to five
years. Many pre-qualified energy efficiency improvements are eligible, including: heat pumps, water
heaters, windows, insulation, lighting, motors, and appliances. Custom measures that have a payback of
10 years or less or meet other criteria are approved on a project-by-project basis. Process improvements
and renewable energy projects are also eligible.

Long-term goals are to: 1) increase awareness among loan officers of aclient’s ability to repay loans from
the energy savings resulting from energy efficiency and renewable energy projects; and 2) add projected
savings from energy efficiency projectsto thelist of criteria used by lending institutions in approving
loans. Short-term goals tracked on aregular basis are shown in Table 5-84 along with progressto date.

Summary of Recommendations

Based on the M&V evaluation, there are a number of recommendations to improve the tracking of unit
savings values and measures implemented under the Loan Fund Program. These will increase the ability
to accurately estimate savings and to track program impacts.

5-157 May, 2005



Section 5: Business and Institutional (B/1) Programs New York Energy $mart Loan Fund

Table5-84. Loan Fund Program Accomplishments

Accomplishment

Number of loan applications by 1,951 participating borrowers. More than 1,600 single family residential, 139

sector commercial, 101 multifamily, 39 industrial, and 38 institutional. More details shown
in Appendix A.

Number of participating and active 97 participating lenders, 95% of which were active, through 2004

lenders

Amount of loans $13 million encumbered through 2004

Value of EE improvements financed $96 million through 2004

by loans

Energy/demand savings NY SERDA program estimate of electic energy savings. 25 GWh/yr

times Realization Rate of 1.13 times Net-to-Gross Ratio of 1.0 equals
Cumulative Annual Electricity Savings through 2004: 29 GWh/yr

NY SERDA program estimate of summer peak demand savings. 4 MW
times Realization Rate of 2.29 times Net-to-Gross Ratio of 1.0 equals
Cumulative Annual Electricity Savings through 2004: 9 MW

NY SERDA program estimate of fuel savings: 168,000 MMBtu/yr
times Realization Rate of 1.59 times Net-to-Gross Ratio of 1.0 equals
Cumulative Annual Fuel Savings through 2004: 267,000 MM Btu/yr

571 Loan Fund Measurement and Verification

Nexant, Inc., the Measurement and Verification (M&V) evaluation contractor for the New York Energy
$marts* Program, has conducted an independent review of the savings impacts reported by NY SERDA
for the Loan Fund Program. The objective of the review was to verify the estimate of the program’s
cumulative savings. Based on Nexant's review, as of December 31, 2004, the program resulted in energy
savings and demand reductions shown in Table 5-85. Since beginning in 1998, the program has resulted
in estimated cumulative program savings of 54,780 MWh and 421,177 MMBtu.%

The 2004 M&V evauation review consisted of two primary tasks:

. Review arandom sample of projects and develop realization rates, ratios of Nexant-verified
savingsto NY SERDA-reported, to adjust the entire program’ s reported energy savings.

. Update the stipulated values used by the program to calculate savings for pre-qualified measures,
and integrate the results into the Loan Fund tracking database.

As aresult of the M&V evaluation review, three modifications were made to the program’ s reported
savings impacts. The net effects of these adjustments are presented in Table 5-85. The first modification
resulted from a correction to a calculation error embedded in the database used to determine the

program’ stotal savings, which Nexant discovered and repaired while completing the review of the
program. Correcting the error resulted in an increase in the program’ s total savings by 22% for electrical
energy (kwh), 41% for summer on-peak demand (kW), and 2% for non-electrical energy (MMBtu).

0 cumulative program savings impacts are the sum of the savings realized across the life of the program. A measure completed
in January of 2001 and that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as
of December 31, 2004. The measure still delivers an annual savings of 100kWh/year at the close of 2004.
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Table5-85. Loan Fund Estimated Energy Savings, Demand Reduction (Through December 2004)

Cumulative Annual Non-
Electric Energy Savings
(MM Btulyear)

Nexant mean 28,705 8.53 267,011

Nexant low 24,927 7.01

Nexant high 32,491 10.05

NY SERDA reported 25,447 3.73 167,616

Ratio? (Nexant mean/ 1.13 2.29 1.59

NY SERDA reported)

80% confidence +0.13 +0.18 NA

interval

! Cumulative annual savingsimpacts are the savings realized in a single calendar year from all measures installed to date.

2This program ratio isinclusive of all adjustments made by Nexant to NY SERDA's reported savings values and it may vary
from asimilar ratio, termed the realization rate, which is developed from the review of a sample of projects.

Savings for the Loan Fund’ s pre-qualified projects are based on stipulated values for pre-approved
eguipment such as motors or light fixtures. A significant fraction of the 2004 M&V evaluation review
involved updating these stipulated values, and then integrating the results into the Loan Fund program-
tracking database. Asaresult of thiswork, the program’ s electric energy savings delivered by pre-
qualified measures have been adjusted upwards by 49%, the summer on-peak coincident demand
reduction has increased by 46%, and non-electric fuel savings has been adjusted upwards by 1,095%.

The upward adjustments are primarily the result of applying deemed savings estimates to measures for
which the program had not previously developed or claimed savings. This effect was especially
significant for installations of energy management systems (EMS). In the Deemed Savings Database™
(DSD) an EMSis credited with non-electric energy savings based on the assumption that an EM S will
save 10% of afacility’ s baseline space heating energy consumption due to operational modifications
made available by the installation of the EMS. Prior to the M&V evaluation, the program did not claim
non-electric energy savings for installations of EMS.

In addition to pre-qualified projects, the program also processes custom projects for which savings are
calculated on a case-by-case basis. Custom projects account for over three-quarters of the program’ s total
adjusted kWh impacts. Nexant completed a comprehensive review of a sample of completed custom
projects, with the goal of developing realization rates to further adjust the program savings. A realization
rate is the percentage of NY SERDA-reported savings that is achieved as determined by a Nexant review.
A redlization rate of 100% indicates no difference between reported and achieved savings. Adjustments
are made to account for differences between a project’ s record in the program database and the actual
installation. For example, if an on-site review determines that actual annual operating hours of a piece of
eguipment are different from those assumed in the project savings calculations, arealization rate is
calculated based on the adjusted savings.

Only custom measures, which do not use stipulated savings values, were included in this part of the
review. Based on Nexant's analysis, the electric energy savings of custom measures decreased by 19%

oL sij pulated values for the Loan Fund and other New York Energy $martS™ programs are warehoused in the “ Deemed Savings
Database.” For acomplete discussion of this product see M&V Evaluation Deemed Savings Final Report, March 2004, prepared
by Nexant for NY SERDA.
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and the summer on-peak coincident demand reduction increased by 73%. The significant increase in the
demand savingsis the result of the Loan Fund program not claiming demand savings for measures that
reduced summer on-peak demand. The results of a parallel analysisfor non-electric energy savings was
not statistically significant and were not used to adjust the program impacts.

Nexant also examined the interaction of Loan Fund projects with other New Y ork Energy $mart>"
Programs. Fifty-seven percent of the projects (accounting for 85% of the program’ s total adjusted energy
savingsin the M&V sample and 90% of the program’stotal adjusted demand savings) in the M&V
sample received funding from one or more additional NY SERDA programs, predominately the
Commercial/Industrial Performance Program (CIPP).% Projecting these results from the M&V sampleto
the program’ stotal savings suggests that 61% of the program’stotal electric energy savings and 56% of
the program’ s total demand savings overlap with savings that are also included in other NY SERDA
program reports.*®

NY SERDA Savings Calculations

The program currently tracks project datain the New Y ork Energy $mart*™ Loan Fund Data Tracking
System database. The database is maintained by Loan Fund program staff and is used to track al
program activity. The database contains numerous datafields for each project, including project contact
information, site/building information, sector, lending institution, loan information, capital cost,
equipment counts, and measure codes. The database is also used to calculate the program’ s energy
savings impacts.

Program savings are determined relative to equipment with standard efficiency at the time of replacement.
For pre-qualified measures, savings are determined based on a comparison between minimum qualifying
efficiency, set by the program, and standard efficiency, as determined by codes for the installed
equipment. For custom measures, savings are estimated using information in customer |oan applications,
and comparing the proposed retrofit to standard practice or governing code. To calculate custom measure
savings, NY SERDA requires the applicant to provide a supporting technical study prepared by atechnical
consultant, architect or engineer.

In 2001, NY SERDA funded a study to review the program’s methods to calculate savings for both pre-
qualified and custom measures and compared them to similar programs operating around the United
States.** Prior to Nexant’'s 2004 M&V evaluation review, the Loan Fund Program relied on the pre-
qualified equipment savings values developed in the report.

For pre-qualified equipment measures, staff use deemed savings to estimate measure and program
impacts. Deemed savings are estimates based on assumed typical installations, operating characteristics
and efficiency levels for ameasure. Savings are termed “deemed” because the savings values are not
adjusted for individual installations. Program savings for pre-qualified measures are rolled up by
multiplying the number of unitsin each project by the equipment deemed savings value, and then
summing the results for all projects. This calculation is done in the Loan Fund Tracking database.

2 The values in Table 5-85 do not remove overlapping savings. Overlapping savings were removed in Table 4-2 at the sector
level.

B The M&V sample was weighted towards larger projects which deliver 86% of the program energy savings. Since small
projects may have a different interaction rate with other NY SERDA programs than large projects, there may be some biasin
these overlap factors.

% GDS & Associates, Preliminary Electric Savings Method and Peak Demand Review, New York Energy $mart™ Loan Fund,
August 15, 2002.
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M&V Methodology
Nexant’s 2004 review of the Loan Fund program involved two distinct activities:

. Update the stipul ated values used by the program to cal culate savings for the pre-qualified
measures, and integrate the results into the Loan Fund Tracking database.

. Review arandom sample of projects, including site visits, and determine the true savings for
each. Theratio of the Nexant-verified and NY SERDA-reported savings values for the sample,
termed realization rate, was then used to adjust the reported savings for all projectsin the
program. Note, aswill be detailed in the section M&V Evaluation Results, the realization rates
could only be applied to custom projects in the program.

Review Sipulated Savings

As part of the 2003 M&V evauation effort, Nexant conducted a comprehensive review of each pre-
qualified equipment measure offered under al of the New York Energy $marts Programs. The
measures were reviewed for reasonableness of assumptions and the accuracy of deemed electric energy,
on-peak demand, and non-electric energy savings estimates. Where necessary, maodifications were made
at the measure level to the assumptions and savings values. The outcome of this effort was the creation of
NY SERDA’ s Deemed Savings Database (DSD).®

Prior to devel oping the realization rates for the 2004 M&V evaluation of the Loan Fund Program, Nexant
integrated the savings values from the DSD with the Loan Fund database. The task required mapping the
measure codes used in the Loan Fund database to the measures and savings values contained in the DSD.
As aresult the Loan Fund database now uses the most current deemed savings values to calculate
program savings for pre-qualified measures.

Select Random and Representative Sample of Completed Measures
The following procedure was used to select a random sample of Loan Fund projects for M&V review:

. Characterize the Loan Fund population of completed projects using project data from the Loan
Fund Tracking database. Some basic characteristics of the population are as follows:

- 96% of the program’ stotal energy savings come from 8% of the projects, each one saving
more than 10,000 kWh/yr.

- Projects saving less than 1,000 kWh/yr account for 79% of all projects but deliver only 1% of
the program’ s total energy savings.

. Determine avalid sample size. The project sample size was calculated to meet an 80/20
confidence/precision accuracy criterion. For the Loan Fund population of 1,876 completed
projects, the sample sizeis 11, assuming a coefficient of variation (the standard deviation over the
mean) of 0.5. Due to rounding and over-sampling, the sample size was increased to 23 projects.

. Stratify the population. The population of projects was stratified based on the amount of electric
energy savings delivered by each. The total sample size was then allocated to each stratum based
on the stratum’ s contribution to the program’ stotal energy savings. Table 5-86 presents Loan
Fund population characteristics aswell asthe M&V sample and strata. Note that Strata 1 and 2
were assigned zero projects. This stratification was done, out of necessity, prior to the integration
of the deemed savings database.

% Nexant, M&V Evaluation Deemed Savi ngs Final Report; March 2004, NY SERDA, March 2004.
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. Select the random sample. Using Microsoft Excel’ s random number generator, projects were
randomly selected from each stratum to meet the sampl e size requirement.

Table5-86. Loan Fund Population Characteristics, M& V Strata Definitions and Sample Size

Number of
Projectsin
Sample

1 <1,000 1,482 79% 347,553 1% 0
2 1,000 to 9,999 247 13% 881,410 3% 0
3 10,000 to 99,999 91 5% 3,338,790 10% 3
4 >=100,000 56 3% 29,096,178 86% 20
Total 1,876 33,663,931 23

Review NYSERDA File Records for Each Project in the Sample

Paper copies of the files for each project in the sample were obtained from NY SERDA. A typical file
review consisted of:

. Reviewing the Loan Fund Program Application

. Reviewing any equipment specification sheets or technical documents
. Determining the appropriate contacts for site inspections

. Developing specific questions and checks for site inspections

. Summarizing pertinent project information

Conduct Ste Visit

Site visits were completed at 17 of the 23 projectsin the sample. Four of the six projectsin the sample
that were not inspected also participated in NY SERDA’s Commercial/Industrial Performance Program
(CIPP). The CIPP is a pay-for-performance standard offer program with rigorous M&V reporting built
into the contract requirements. Nexant reviewed this program in 2003% and found that its projects were
reporting accurate, verified savings. Therefore savings reported by the CIPP for Loan Fund projects were
taken as the verified savings, and no site visits were conducted.

Thefinal two projects that were not inspected were omitted due to difficulty in getting permission to go
on site. The two projects that were not inspected were dropped from the sample. The resultant sample of
21 visited projects proved to be statistically significant.

A typical site review consisted of:
. Contacting the customer to arrange the site inspection

. Going to the site (or arandomly selected site for a multiple site project), conducting an interview
with a knowledgeable facility staff person, collecting or requesting measured data, inspecting the
retrofit equipment, and gathering information about typical operating characteristics of the retrofit
equipment

. Analyzing the information gathered, calculating the project savings, and summarizing findings

% Nexant, M&V Evaluation Report Commercial/Industrial Performance Program, NY SERDA, March 2004.
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Calculate and Apply Realization Rate

Nexant calculated arealization rate for each inspected project in the sample based on information
gathered during the site visits and document reviews. A realization rate is the percentage of NY SERDA -
reported savings that is achieved, as determined by Nexant’sreview. A redization rate of 100% indicates
no difference between reported and achieved savings. If necessary, Nexant applied engineering analysis
to adjust project savings based on information gathered during the review.

To calculate the adjusted program savings, the population was stratified to match the sample design. The
Nexant-devel oped redlization rates were applied in each stratum to the kWh/kW/MMBtu savings reported
by NY SERDA for the population of completed projects. Because the sample was stratified by size of
project, alarger number of custom projects were randomly included in the sample than pre-qualified
measure projects. Since pre-qualified measure projects were not significantly represented, they were
dropped from the M&V sample and the realization rates were not applied to pre-qualified measure
projects. The realization rate was applied only to the population of custom projects.

M&V Review Findings

While reviewing the Loan Fund database and the algorithms used to calculate program savings, Nexant
found a math error that resulted in a significant under-statement of program impacts. The error was an
omission of the equipment count in the calculation of each project’s savings. Specificaly, the original
calculation summed the total number of instances of a measure in the database, and did not multiply the
eguipment count by the per unit energy savings prior to summing each project’s savings. Nexant
modified the calculation engine to correct the problem by including the equipment count in the savings
calculation. As presented in Table 5-87, this modification primarily impacts the savings from the pre-
qualified measures since multiple equipment units are typically installed for pre-qualified measures.

Table5-87. Loan Fund Tracking Database Calculation Fix mpacts

Cumulative Annual
Non-Electric Energy
Savings (MM Btu/year)

NY SERDA Custom 24,646,583 3,089 162,654

reported —

oerfgi nal Pre-qualified 800,331 641 4,963
Total 25,446,915 3,730 167,616

NY SERDA Custom 25,467,072 3,089 162,654

reported —

e etion fix Pre-qualified 5,513,066 2,168 8,730
Total 30,980,138 5,258 171,383

Ratio Custom 103% 100% 100%

calculation fix/ o

E)ri ginal) Pre-qualified 689% 338% 176%
Tota 122% 141% 102%

Deemed Savings Database Integration for Pre-Qualified Measures

Nexant integrated the savings values from the DSD with the corrected Loan Fund database. By using the
updated deemed savings values and mapping them to Loan Fund measures, program savings increased
significantly, as shown in Table 5-88. The increasein electric energy (kWh/year), demand (kW) and non-
electric energy (MMBLtuU) savings shown in Table 5-88 is primarily the result of 1) ageneral increasein
the per-unit savings values compared to the values originally used by NY SERDA, and 2) applying
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deemed savings estimates to measures for which NY SERDA had not previously developed or claimed
savings. The large increase in the non-electric energy savingsis mostly due to the second reason.
Specifically, the program had not claimed non-electric energy savings for energy management system
(EMS) installations. Inthe DSD, and now in the program database, an EM S saves 10% of afacility’s
baseline space heating energy consumption due to operational improvements resulting from the measure.

Table5-88. Loan Fund —DSD Integration I mpactsfor Pre-Qualified M easures (Through December 2004)

Cumulative Annual Non-
Electric Energy Savings
(MM Btu/year)

NY SERDA reported -

Original (post “count fix") 5,513,066 2,168 8,730

NY SERDA reported - DSD

Integrated 8,196,859 3,175 104,357

Ratio (DSD Integrated /

Original) 149% 146% 1195%

Another modification was made to the program database to break down generalized groups of measures
into more meaningful and discrete codes. An exampleisthat several different sizes and types of motors
ranging from 1 to 200 horsepower were tracked as asingle code. Other measures previously handled this
way included some HVAC units, light fixtures, variable speed drives, and ENERGY STAR® products.

In order to resolve this complication, Nexant relied on program staff to provide the information necessary
to characterize the actual equipment typically installed under each measure code in question. Staff
examined a sample of application files and used their familiarity with the program to derive the typical
installation cases. Table 5-89 presents the affected measure codes and the information from program staff
regarding the actual equipment installed. Thisinformation was ultimately used to map the measure code
to the most appropriate measure in the DSD. If there was no good match, a new measure was created in
the DSD.

The Nexant review also corrected for errorsin the way that units of measurement (tons, square feet,
numbers of installations) were handled in the program database. For example, the database tracked the
number of installations for each EM S measure, but did not record the building’ s affected floor areain
square feet. When the Loan Fund database determined the energy savings for an EM S project, the
savings were calculated by multiplying the number of installations in each record times the deemed
kWh/square foot energy savings value. The result was to understate EM S savings by alarge factor. This
series of data transactions was corrected during the M&V review so that in the future the Loan Fund
database will record the affected building areafor each EMS, and multiply area by kWh/square foot value
to arrive at the measure savings. The net effect isalarge increase in the savings for all EM S measures.
The measures for which unit errors were found and corrected are detailed in Table 5-90.
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Table5-89. Loan Fund - DSD Integration: Collapsed M easur es Detail

Assumed Equipment based on Information from L oan Fund Program

E12 Packaged A/C air 5-ton, air-source, split or unitary AC unit, Tier Il efficiency
source

E27 T-8 lighting 4-ft, 2-lamp, T8 fluorescent fixture installed in C/I applications
fixtures

E28 T-5 lighting 4-ft, 2-lamp, T5 fluorescent fixture installed in C/I applications
fixtures

E29 T-8 retrofit
fixtures

4-ft, 2-lamp, T8 fluorescent fixture installed in C/I applications

E34 ENERGY STAR
Products

ENERGY STAR rated residential clothes washers, dishwashers, refrigerators, and freezers. (There
was no installation data available to weight the savings average.)

E38 Premium High efficiency, 20-HP, TEFC, 1800 RPM

efficiency motors

E39 Variable speed VSD installed on a 32-HP motor, 66% pumping end-use and 34% HVAC end-use
drives

ZZT-8 Lamp with
Electronic Ballast

4-ft, 2-lamp, T8 fluorescent fixture installed in C/I applications

ZZT-8 Lamps 4-ft, 2-lamp, T8 fluorescent fixture installed in C/I applications
ZZVariable speed VSD installed on a 32-HP motor, 66% pumping end-use and 34% HVAC end-use
drives (VSDs)

1| dentical measures may be tracked using differenct measure codes (j.e., E39 Variable speed drives and ZZVariable speed
drives (VSDs)) due to revisionsto the program and tracking database during the life of the program.

Table5-90. Loan Fund - DSD Integration: Unit Corrections

Assumed size based on information from L oan
Fund Program

E16 ENERGY STAR Each kWh/sg. ft. of glass 11.45 sguare feet of glass area
windows,doors,skylights area
E26 Energy Management Each kWh/sqg. ft. of floor 49,207 for C/I applications
System area
ZZEnergy Management Each kWh/sg. ft. of floor | 49,207 kWh per system for C/I applications and 2,000
System (EMS) area kWh per system for residential applications
ZZENERGY STAR Windows Each kWh/sg. ft. of glass 11.45 sguare feet of glass area
and Skylights area
ZZRE26 Replacement Each kWh/sqg. ft. of glass 11.45 sguare feet of glass area
windows area
ZZWindows Commercial Each kWh/sqg. ft. of glass 13.35 sguare feet of glass area
Bulidings (do not use) area

! | dentical measures may be tracked using differenct measure codes (i.e., E39 Variable speed drives and ZZVariable speed
drives (VSDs)) due to revisionsto the program and tracking database during the life of the program.

The Loan Fund program did not have deemed savings values or claim energy savings for several pre-
qualified measures. Nexant devel oped the savings values for these measures, which are shown in Table
5-91. Note there are additional savings not being claimed by the program, coming from interior storm
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windows, exterior doors, wind turbines, and photovoltaic measures (these measures are denoted by a*“ - ”
in savings columns in Table 5-91). Nexant did not determine a savings values for these because either the
number of installationsis viewed as insignificant or not enough information is known to develop the
values. In order to quantify the savings from renewable measures the program needs to track the size of
the installation, geographic location, and operating characteristics.

Table5-91. Loan Fund - DSD Integration: Previous Zer o-Claimed-Savings M easur es

DSD
M M Btu/unit

E08 Reciprocating 30-150 ton Chiller 57,684 14.1 NA
E08 Screw 70-200 ton Chiller 67,085 335 NA
E08 Scroll 30-60 Ton Chiller 32,082 16.0 NA
EQ09-A Water Cooled Electric Chiller 150-299 tons 46,046 21.7 NA
EQ09-B Water Cooled Electric Chillers 300-2,000 tons 73,741 34.8 NA
E09-C Water Cooled Electric Chillers- Rotary Screw 59,536 324 NA
E18 Interior storm windows - - -
E23 ENERGY STAR roofing? 0.681 0.0 0.0
E26 Energy Management System 31,935 17.7 1,772
E34 ENERGY STAR products 79 0.007 NA
E37 Commercia Coin Operated Clothes Washers 118 0.015 55
E38 Premium efficiency motors 1,216 0.206 NA
E39 Variable speed drives 24,658 5.29 NA
NEO1 Furnaces-gas/propane NA NA 211
NEO2 Furnaces-oil NA NA 12.8
NEO4 Boiler (steam-oil fired) NA NA 7.2
NEO5 Boilers-steam, gas fired NA NA 12.9
NEO6 Boilers>300,000 Btu gas fired hot water NA NA 111
NEOQ7 Boilers>300,000 Btu gas fired steam NA NA 406
NEO9 Boilers>300,000 Btu oil fired steam NA NA 138
R1-PV - - -
R2-Wind - - -
ZZEnergy Management System (EMYS) 13,234 7.34 734
ZZExterior Doors - - -
ZZPhotovoltaics (PV) Remote Power (RT) - - -
ZZREQ2 Furnace-natural gas w/ECM motor 522 0.147 19.6
ZZREO3 Furnace-propane NA NA 21.1
ZZREO5 Boiler-hot water NA NA 89
ZZREQ7 Air source heat pump - electric 333 0.500 NA
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DSD
M M Btu/unit

ZZRE14 Ventilation fan 18.8 NA NA
ZZRE15 Ceiling fan 6.8 0.005 NA
ZZRE16 Water heater-gas NA NA 3.6
ZZRE19 Water heater-indirect fired NA NA 22
ZZRE?29 Exterior doors

ZZRE30 Freezer/dishwasher/washer ENERGY STAR 79 0.007 NA
ZZRE32 Heating recovery ventilator 470 NA NA
ZZRE34 Thermostat 243 NA NA
ZZRE39 Wind turbines

ZZWind Power (RT)

! | dentical measures may be tracked using differenct measure codes (j.e., E39 Variable speed drives and ZZVariable speed
drives (VSDs) dueto revisions to the program and tracking database during the life of the program.

2ENERGY STAR rated roofs have high solar reflectance ratings, which resultsin a decrease in the building cooling energy
consumption.

Completing the integration of the DSD with the Loan Fund Tracking database increased the accuracy of
the claimed savings from the pre-qualified measures. However, some uncertainty still existsin the
calculation of energy savings from the pre-qualified equipment measures.

. Deemed savings values for insulation and pipe insulation measures® may misrepresent actual
savings. The savings are based on an impact evaluation report completed for a Massachusetts
residential program, and the savings values are built on the assumption that electricity is used for
space and water heating.®® Measures in the Loan Fund program are installed in both residential
and commercia applications where heating is likely to be provided by non-electric fuel sources.
Therefore, the Massachusetts report is not applicable to the measures installed through the Loan
Fund program. However, Nexant did not adjust savings value for these measures because: 1)
actual installations for these measures varied widely and included different R-values for roof,
wall, duct, domestic hot water, chilled water piping and other applications, and 2) thereis
currently not enough information available to characterize their performance.

. Currently, Loan Fund projectsinstalled in 1-4 family residential buildings are tracked and
reported separately through NY SERDA’s Home Performance with ENERGY STAR® Program.
However, prior to approximately July 2004, the Loan Fund database was used to track
installations and calculate the energy savings for both residential and commercial facilities. The
same list of pre-qualified measures were offered to both sectors and tracked under the same
measure codes in the database.

. Equipment installed in alarge renovation project is required to meet the minimum efficiency
reguirements specified by the Energy Conservation Construction Code of New Y ork State (ECCC

87 These insulation measures accounted for 22.2% of the total energy savings delivered to the program from the pre-qualified
measures, but just 5.4% of the total energy savings from pre-qualified and custome measures.

&8 Megdal and Associates, Impact Evaluation of NSTAR Electric’s Residential High Use Program, 2001.
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of NYS). For measures that are not part of large renovation projects, the Federal minimum
efficiency requirements would apply. While these two standards generally agree, there are
certain air-conditioning units for which the ECCC of NY Sis more stringent than the Federal
minimum standard. Based on the available information, Nexant has assumed that al air
conditioners promoted by the Loan Fund are installed where the ECCC of NY S applies. Further
research would be necessary to confirm this assumption.

M& V Evaluation Results

After correcting the Loan Fund database cal culation formulas, and updating the deemed savings values
used by the program, Nexant reviewed a random sample of completed projects to determine their actual
savings. Theinvestigation included file and site reviews for each project in the sample. The ratio of the
Nexant-verified savings to the NY SERDA-reported savings, termed the realization rate, was used to
adjust the savings of completed custom projects in the program. Details regarding this aspect of the
evaluation are presented in this section.

Because the sample was weighted towards larger projects, which typically include custom measures, no
pre-qualified projects using deemed savings values were selected. However, the twenty-one projectsin
the M&V sample are fully representative of the fifty-six custom projectsin Stratum 4, which account for
86% of the program savings. Nexant reviewed this stratum in detail through the random sample process
and developed redlization rates that are applicable only to custom measuresin projects. No realization
rates were developed for the pre-qualified measures, though as previously described these were reviewed
and adjusted as part of the deemed savings review.

Nexant adjusted the energy and demand savings claimed by the Loan Fund program for the majority of
the projectsin the M&V sample. The adjustments account for changes in baseline conditions, operating
characteristics, efficiencies, sizes, and/or equipment counts found during the site visits and file reviews.

Table 5-92 presents the sampl €' sredization rates. The values are the average for the program, weighted
by the adjusted savingsin each stratum. The varianceis an intermediate step in determining the
confidence interval and is the square of the standard deviation of the realization rates. The confidence
interval defines the upper and lower bounds of the range of realization rates values that is expected in the
population. Asshown in Table 5-92, the results for the Loan Fund program indicate that at |least 80% of
al projects are expected to have arealization rate of eectric energy savings between 0.67 and 0.94 and
between 1.27 and 2.36 for demand savings.

Asshown in Table 5-92, the M&V Evaluation resulted in areduction in electric energy savings and an
increase in the demand savings. The substantial increase in the demand savingsis primarily based on the
finding that the Loan Fund program had not claimed a demand reduction for several large projects.
Although Nexant evaluated the non-electric energy (MMBtu) savings impacts, and the results are
presented in Table 5-92, aredization rate for n on-electric energy savings was not calculated or used to
adjust the program’ s reported MM Btu savings. Only eight projects (out of 21 inspected in the M&V
sample) had an impact on the facility’ s non-electrical energy consumption. Nexant could verify the
impacts for just six of these eight projects and the Loan Fund program reported savings impacts for only
two of these projects. Asaresult, the variance in the non-electric energy readlization rates was large and
made the resultsinconclusive. Note, the M&V sample was designed based on each project’s electric
energy savings and as result, projects delivering non-electric energy savings were underrepresented in the
sample. The M&V adjusted and program reported total program savings impacts for custom measures are
presented in Table 5-93.
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Table5-92. Program M&V Sample Resultsfor Custom Projects

80% Confidence
Interval (+/-)

Electric Energy Savings
(kWhlyear) 15,295,509 12,308,744 0.805 0.01 0.135
Summer On-Peak Coincident
Demand Reduction (kW) 2,238 4,063 1.815 0.18 0.546
Non-Electric Energy Savings
(MMBtu/year) 2,145 -21,739"

! Nexant's non-electric energy savings analysis was not statistically significant and the results were not used to adjust
NY SERDA' s reported values.

Table5-93. Loan Fund Program M&V Adjusted Savings - Custom Projects Onl

Cumulative Annual Non-
Electric Energy Savings
(MM Btulyear)

Nexant mean 20,512 5.36 162,654

Nexant low 16,730 3.84

Nexant high 24,294 6.88

NY SERDA reported 25,467 3.09 162,654

Ratio® (Nexant mean/ 0.81 1.75

NY SERDA reported)

Uncertainty in ratio +0.18 +0.28 NA

 Thisratio may vary slightly from asimilar ratio, termed the realization rate, which is devel oped from the review sample.

Interaction with Other NYSERDA Programs®

Nexant found several projectsin the M&V sample had participated in other NY SERDA programs. The
projects, along with the other NY SERDA programs, are shown in Table 5-94. Fifty seven percent of the
projects (12 out of 21) in the M&V sampleinteract with other NY SERDA programs. These projects
account for 85% of the program’s total adjusted energy savingsin the M&V sample and 90% of the
program’ stotal adjusted demand savingsin the M&V sample. Since custom measures make up the
majority of the program’ stotal adjusted savings (71% for energy and 63% for demand), the findings
suggest that 61% of the program’ s total electric energy savings and 56% of the program’s demand savings
overlap with other NY SERDA programs. Loan Fund projects that interact with other programs also had a
higher realization rate (savings weighted average of 1.02, based on adjusted kWh) compared to the
projects that participated in the Loan Fund exclusively (0.64).

% The valuesin Table 5-85 do not remove overlapping savings. Overlapping savings were removed in Table 4-2 at the sector
level.
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. NY SERDA should no longer offer incentives for unitary water-source HVAC equipment with
Tier 1 efficiencies (measures E4 and E13 on the LF program customer application). The
measures should be removed from the LF application forms. Due to changesin public policy, the
efficiency requirements specified on the program application are equal to both the current Federal
standard (effective October 29, 2003) and the efficiency required by the Energy Conservation
Construction Code of New Y ork State (effective July 3, 2002). Since the baseline efficiency is
equal to the minimum efficiency the customer is expected to install, these measures offer zero
energy savings. (Note, the Consortium for Energy Efficiency eliminated CEE Tier 1 for high-
efficiency commercial HVAC equipment as of December 31, 2002.)

58 MID-MARKET PROGRAMS

Program Synopsis

Under the direction of NY SERDA’ s market transformation programsin Energy Efficiency Services, the
Mid-Market projects grew out of NY SERDA’ s Upstream Market Transformation Initiatives. The nine
Mid-Market projects are:

. Small Commercial Lighting Program

. Premium-Efficiency Motors Program

. Commercia Building Commissioning/Retro-Commissioning

. Unitary HVAC Program: EE Practices and Advanced Diagnostics

. Unitary HVAC Program: Promoting Tier || for Commercial/Industrial

. Unitary HVAC Program: Demand Control Ventilation

. Innovative Opportunities: Hospitality Lighting

. Innovative Opportunities: Commercial Refrigeration Initiative (Cool It!)
. Innovative Opportunities. Energy $mart Offices

These initiatives emerged as part of the effort to implement the Proposed Plan for Public Benefit
Programs Funded by the System Benefits Charge devel oped for the State of New Y ork Public Service
Commission in 1998. The initiatives aimed to “increase the availability, promotion, and sale of energy-
efficient products and services in targeted end-use markets by changing the behavior of upstream and
midstream market participants (e.g., retailers, vendors, dealers, distributor, contractors, installers, trade
associations and manufacturers) and government.”

The following Section 5.8.1 describes the process evaluation conducted for the mid-market programs.
Following that are three sections describing the evaluation work for the Small Commercial Lighting
Program, the Premium Efficiency Motors Program, and the Commercial HVAC Program.

5.8.1 Mid-Market Programs Process Evaluation

This section presents the findings of Phase 1 for the summary process evaluation of the nine NY SERDA
Businesy/Institutional Mid-Market projects offered between 1999 and 2004. This summary process
evaluation is a qualitative assessment of the implementation experience of the nine NY SERDA mid-

" New York State Energy Research and Development Authority, Proposed Plan for Public Benefit Programs Funded by System
Benefits Charge, May 8, 1998, p. 4-11.
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market projects from the perspective of the NY SERDA staff responsible for overseeing the projects and
that of the contractors responsible for implementing them in the field. The evaluation team interviewed
five NY SERDA staff and 25 of the 29 project managers and staff for the implementation contractors. The
interviews were conducted in person and by phone over atwo-month period in November and December
of 2004.

Process Evauation Findings

Based on qualitative data gleaned from interviews with participants, the findings of the evaluation team
address key issues of concern to program staff and are organized into four areas of focus: administration
of projects and the use of implementation contractors; the implementation experience; delivery and
implementation strategies; and market response. Conclusions and recommendations follow this summary
of findings.

Administration and Use of Implementation Contractors

. Current NY SERDA project managers successfully provide administrative oversight of the
implementation contractors for NY SERDA.

. Implementation contractors supplement the expertise of NY SERDA permanent staff, provide for
greater flexibility in staffing, and extend NY SERDA’ s presence into the field.

. New information gained through implementing the projects has lead to changesin strategy and
tactics for most of the projects.

. The current NY SERDA staff and the contracts they manage are sufficiently flexible to
accommaodate the types of changes that have been required.

. The contracting, funding, and review processes at NY SERDA present a number of challengesto
implementation contractors.

. The communication processes in terms of quantity and quality are working and the reporting
reguirements for these projects are sufficient.

I mplementation Experience

. Implementation contractors define their projects as pilot or “seedling” projects from which larger
efforts can grow and whose major market effect isin the preparatory stages of developing
awareness.

. Most implementation contractors believe that given more time and money, their projects could

have substantial impact on their markets.

. The implementation experience of the nine projects has been more varied than anticipated,
requiring flexibility on the part of the contractors.

. Internal processes at NY SERDA create challengesto timely and effective implementation of the
mid-market projects.

Srategies and Tactics

. All of the projects have had to modify their strategy or adjust their tactics in response to the
information they have gained through the implementation process.

. The implementation contractors advocate using different tools in varied combinations for specific
situations.
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Market Response

The market response has varied for each of the nine projects and none of the projects has as yet
transformed their markets.

Implementation contractors rely on qualitative explanations to explain market response.

The mid-market projects have broadened the reach of the concepts of energy efficiency to
supplier and vendor populations and promoted NY SERDA’ s image as an energy advocate and
supporter of small business.

Process Evaluation Conclusions

This section presents the preliminary findings of the process evaluation of the nine mid-market projects
targeted at the business and institutional sectors and focuses on the administrative and implementation
experience of the implementation contractors and NY SERDA staff. Becausethisisthe first phase of the
evaluation, the following recommendations are preliminary and may be altered in the final Phase 2 report.

1.

Conclusion: Contractors bring specific skills and expertise to the program organization that it
might not otherwise be able to get on a short-term basis.

Recommendation: Continue using implementation contractors for future mid-market projectsin
the business and institutional areas, as they add value to the organization.

Conclusion: Implementation contractors like the way the current project managers are involved in
their programs, work to facilitate and problem solve issues, and maintain oversight of their
projects. Thismodel of management appears to be appropriate for the mid-market projects.
Turnover and the resulting lack of continuity have been a concern.

Recommendation: Continue NY SERDA’s current effective project management of the
implementation contractors and work to ensure continuity in project management when turnover
OCCUrS.

Conclusion: While hierarchical in design, the communication channels established by
NY SERDA have some flexibility. Nearly al parties agree that the level of communication and
the strategies for communicating are effective and sufficient to address needs and issues.

Recommendation: Continue NY SERDA’s effective communication with contractors and maintain
reporting requirements.

Conclusion: All of the projects required adjustments in tactics and in some instances changesin
the statements of work because of new information acquired in the implementation process.

Recommendation: Continue the process of incorporating flexibility in the contract language and
management oversight to allow for changes as projects acquire new information about markets.

Conclusion: Issues of funding appear to have affected the implementation process for some of the
projects.

Recommendation: Work to improve the funding process to avoid delays, insure continuity in
project implementation, and promote good business practices.

Conclusion: The experience gained from these nine projects and the successes and achievements
in certain areas suggest the value of continuing the approach, even though not all of the projects
produced the results originally expected.

Recommendation: Continue the mid-market approach in the business and institutional sectors
and modify efforts to include lessons learned from experience with these nine projects.
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7. Conclusion: Lack of adequate market intelligence was a factor affecting the implementation of al
of the nine projects. However, given the resources allocated and the scope of these projects, afull
market assessment in each area was not possible.

Recommendation: Before designing specific projects, give greater attention to identifying
characteristics of the targeted markets, as well as the behavior of actors within the marketsin
New York.

8. Conclusion: The value of different strategies varied from project to project; however, several
implementation contractors support afield representative/circuit rider working in the field who
functions as a partner to the mid-market actor by facilitating and adding value to the mid-market
actor’ swork.

Recommendation: Continue using multiple tactics for effecting mid-market changes; however,
appreciate that within these markets, direct partnership with mid-market actors in the form of
field representatives/circuit ridersis a highly effective tactic.

9. Conclusion: Implementation contractors agree that the delays in getting marketing materials and
the requirements placed on participants, aswell as avariety of funding issues, impeded the
progress and implementation of the projects.

Recommendation: Work to eliminate barriers to the successful implementation of these projects
that result from NY SERDA’ s policies or processes and strive to promote good business practices.

5.9 SMALL COMMERCIAL LIGHTING PROGRAM

Program Synopsis

The Small Commercial Lighting Program (SCLP) is designed to demonstrate how effective, energy-
efficient lighting can enhance business opportunities and to improve practices for lighting suppliers,
electrical contractors, and retailers. The program promotes lighting solutions using newer technologies
that result in better lit spaces and decreased energy use. The program provides training, resources, and
guidance on designing and installing effective, energy-efficient lighting. In order to qualify, lighting
projects must be at least 10% more efficient than ASHRAE/IESNA 90.1-99, meet certain lighting quality
criteria(i.e, light levels, color rendition, uniformity, and glare), and take into account ease of use, as well
as positive effects on worker fatigue and productivity. The program provides recognition and incentives
to encourage lighting distributors, contractors, and designers to participate and sell effective, energy-
efficient lighting designs to their small commercia customers.

The Small Commercial Lighting Program is one of nine of the Mid-Market projects that grew out of

NY SERDA’s Upstream Market Transformation Initiative. As part of thisinitiative, the program was
aimed at increasing the availability, promotion, and sale of energy-efficient products and services by
changing the behavior of upstream and midstream market participants. The program, originally designed
to serve small commercial spaces less than 10,000 square feet, was expanded in 2002 to include medium-
sized spaces up to 25,000 square feet.

Program Accomplishments

As of December 31, 2004, the program anticipated net savings of 17 GWh/year and demand reduction of
4 MW. Additional accomplishments of the SCLP, as summarized in Table 5-95, increased contractor
awareness and understanding of, and increased end user demand for effective, energy-efficient lighting,
increased availability of services and increased market share.
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Table5-95. Small Commercial Lighting Program (SCLP) Accomplishments

Accomplishment

Awareness and Increased contractor understanding of effective, efficient lighting via program training channels
Understanding

Perceived Vaue Increased end user demand for effective, energy-efficient lighting

Availability of Half of participating allies believe that the number of lighting-related firms active in the state
Services hasincreased in the past year.

69% of alies report an increase in their promotion of effective, energy-efficient lighting
over the past 2 yrs.

Energy & Demand
Savings

NY SERDA program estimate of electic energy savings. more than 15 GWh/yr times Realization
Rate of 1.00 times Net-to-Gross Ratio of 1.09 equals Cumulative Annual Electricity Savings through
2004 equals nearly 16.9 GWh/yr

NY SERDA program estimate of summer peak demand reduction: more than 3.6 MW times
Realization Rate of 1.0 times Net-to-Gross Ratio of 1.09 equals Cumulative Summer Peak Demand
Reduction through 2004 equals nearly 4.0 MW

Summary of Recommendations

In conversations with the SCL P implementation team, the evaluators identified some program
improvement ideas that are already under consideration.

. Continue to explore ways to increase end user demand for effective, energy-efficient lighting.
From the program analysis there is strong indication that the program is lacking demand
stimulation. The programis likely being conservative about promotion because of the costs.

. Explore opportunities to improve the program/light quality terminology to bring it closer to a
brand identity. Effective, energy-efficient lighting as aterm has agreat deal of meaning to
energy efficiency experts and to the SCLP program staff and allies, but to end users and other
trade aliesit is largely an unknown concept.

. Explore the development of skills-based training that will appeal to contractors and facilitate
increased knowledge of effective, energy-efficient lighting.

5.9.1 Small Commercial Lighting Program Theory and Logic

This section is based on development of afull theory and logic model for the Small Commercial Lighting

Program.

Small Commercial Lighting Program Activities

SCLPisan application-focused rather than prescriptive program. The program’ s underlying market
transformation premise relies on severa activitiesto achieveits goas, including:

. Outreach efforts to recruit trade ally companies into the program.
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. Training efforts support allies™ to grow the capacity of their businesses, offer new servicesto
their customers, and sell the benefits of effective, energy-efficient lighting.

. Technical support to augment the program’ s training efforts and define the specific criteriafor
effective, energy-efficient lighting.

. Incentives to encourage the design and installation of effective, energy-efficient lighting.

. Case studies and demonstration projects that are selected and developed to illustrate a variety of

notable design achievements including innovation, transferability and cost efficiency that can be
used to market effective, energy-efficient lighting.

The following describes each of these program activities in more detail and outlines how the activity is
expected to work to fulfill the program logic.

Outreach

The account managers and the technical specialists are continually in contact with the market, recruiting
participating contractors, designers, and manufacturer representatives through existing relationships and
various outreach activities. The program leverages the participation of aly distributors by requiring that
they actively promote the program and recruit new contractors, make space available for program
training, and display information about the program and the benefits of effective, energy-efficient lighting
prominently. Distributors are in a unigue position to interact with multiple contractors and other
participants in the lighting market, making them important allies for outreach.

Outreach efforts are geared toward identifying and connecting with potential program allies. Regardless
of therole (designer, distributor, contractor or other ally), in order to participate, mid-market actors must
establish ally status with the program. Companiesinterested in becoming allies with the program are
required to sign a program participation agreement in which they commit to promoting effective, energy-
efficient lighting design and accurately represent the program.

The logic of the outreach activitiesis to provide the tools to reach the market and engage the market trade
alliesin the program concept and approach.

Program Training

Program training is offered in group sessions or through the website for those interested in obtaining ally
status or those wanting more information about the program-specific lighting criteria. Training increases
market actor knowledge of the program opportunity, the program requirements, and the benefits of
effective, energy-efficient lighting design for customers.

Ally training is offered throughout New Y ork on aregular basis and is designed to give alies the business
skillsto reap the benefits of offering effective, energy-efficient lighting. Making the caseto Alliesalso
means providing information on niche markets, how to change business and design practices, the value of
learning new skills, and the potential for offering value-added servicesto customers. The training also
provides techniques for selling the customer on the benefits of effective, energy-efficient lighting such as
explaining how to use alife-cycle cost tool. In addition, the training provides information linking
improvements in productivity to improved lighting, and discusses the economics of competitiveness.
Collateral, information tools and case studies are provided. Much of the training content is also available
on the SCLP website, including a self-qualification process through which allies can train themselves.

™ Allies represent participating Electrical Contractors, Lighting Designers, Lighting Distributors and Others (manufacturers, etc.)
recruited through the program that have agreed to support SCLP by promoting effective, energy-efficient lighting as an easy and
desirable approach for organizations to improve their lighting environment and save energy resources.
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In addition to the program-specific training, employees of ally companies are encouraged to study for,
and take, the National Council on Qualification for the Lighting Professional (NCQLP) certification exam
to earn aLighting Certified (LC) credential.

The logic of the program training activitiesis to ensure that program alies are prepared to participate in
the program and to provide effective, energy-efficient lighting to end users.

Technical Support, Sandards and Criteria

The program has one technical specialist and three account managers who are assigned to trade allies.
Each ally is provided with support from someone who can help identify qualifying projects, assist with
incentives and applications, provide SCLP tools and resources, and provide assistance in marketing
effective, energy-efficient design to customers. These account managers, or specialists, also visit project
sites to assess qualifying project opportunities and provide guidance on lighting design.

Technical services help lighting contractors, product distributors, lighting designers, specifiers and other
lighting market actors to design and implement program-supported lighting improvements in commercial
buildings. SCLP offers Allies an array of technical support including project assistance viatechnical
specidlists, on-line design analysis tools, industry resources, manufacturer-specific information and access
to resources developed by other organizations advocating high quality, energy-efficient lighting design.
The technical support is grounded in the Energy Conservation and Construction Code of New Y ork State
and standards developed and articulated by the Illuminating Engineering Society of North America
(IESNA), the DesignLights™ Consortium, and the Lighting Research Center. SCLP has adopted specific
criteriathat define effective, energy-efficient lighting, including: "

. Color Rendering Index (CRI) of lamps must be 70 or higher.

. Spacing Criteriaincludes both ceiling and wall illumination uniformity and requires that
luminaires be spaced within the manufacturer’ s recommended spacing criteria on the fixture
photometric/specification sheets.

. Luminous Intensity values are established for open office plans, other applications, and bay
fixtures (different values are provided for different businesses). This criterion is mandatory for
Ally Designer Design Incentives and for Multi-Site Partner Project Incentives. For Ally
Contractors, Ally Distributors, and Other Ally Project Incentives, this criterion is recommended.

. Mean Illuminance, or light level targets, have recommended values but may vary within space
types based on the actual task. Varianceislimited to 20% from the light level target described in
the IESNA Lighting Handbook.

. Energy Use refersto the project’ stotal connected lighting load divided by the total area, not to
exceed the average lighting power allowance for the applicable space category listed in the SCLP
Metric Chart. The lighting power allowance is based on the Energy Conservation and
Construction Code of New Y ork State, less 10%.

To determine if a given project qualifies for program incentives, allies access an analysis tool viathe
SCLP website (www.nyserda.org/sclp) and input project information. The tool determines whether a
project meets al of the criteria and providesinstant feedback for those projects that do not qualify by
identifying the deficient areas. The tool also ensures on-going program quality assurance. Projects
qualified viathe on-line tool are given a confirmation report that can be printed out.

"2 Criteria descriptions are from the User’ s Guide to the New York Energy $mart™ Small Commercial Lighting Program, 2003,
p. 24.
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A life-cycle cost tool is aso available on the SCLP website to assist alliesin their analysis and efforts to
demonstrate the true energy cost difference in the energy-efficient project. Thistool improvesthe
capacity of aliesto sell the long-term economic benefits of effective, energy-efficient lighting.

Thelogic of the technical support activitiesisto provide the tools trade Allies need to participate in the
program and be successful selling effective, energy-efficient lighting.

Incentives

A variety of incentives are offered to aly designers, aly contractors, ally distributors and other alliesto
reduce or remove barriers related to lack of information, lack of experience with the specific design
reguirements of the program and to compensate allies for the additional time required to actually
participate in the program. Incentives are offered for three main types of activities: 1) for designing and
installing qualifying lighting projects (QLP); 2) for promoting the benefits of effective, energy-efficient
lighting to the market and to the end user; and 3) to encourage training and certification as well as use of
the on-line design tool. Each SCLP ally islimited to receiving a maximum of $30,000 in incentive
payments over the effective PON period (April 1, 2003 through December 31, 2004).

Thelogic of using incentives in this manner is to address the market barriers of each aspect of the
program. By setting a maximum incentive level, the program seeks to encourage alies to pursue
effective, energy-efficient lighting on their own.

Case Sudies and Demonstration Projects

The program selects and promotes projects with demonstration value. Case studies are viewed as a
concrete means to inform and educate other trade allies and customers of the various benefits of effective,
energy-efficient lighting. Demonstration projects are selected from the pool of qualifying projects over
5,000 sguare feet in size. Nominated projects are asked to complete an application and provide additional
documentation describing how the project meets the case study selection criteria— innovation,
transferability, educational value, cost efficiency, promotional value, and case study potential. The case
study potential criterion emphasizes augmenting the existing portfolio of case studies by specifically
seeking diversity across end-use sectors.

The case studies generated from demonstration projects inform other lighting professional s about how
others have used the program’ s tools and resources to implement superior lighting projects for their
customers. Alliesinvolved in the program are expected to use the case studies to show customers how
others have implemented effective, energy-efficient lighting projects — particularly projects that
demonstrate other significant benefits (increased sales, visual interest, improved productivity) in addition
to saving money over the life of the project.

Thelogic of using case studies and demonstration projects is to provide the basic tools allies will need to
market effective, energy-efficient lighting to end users, and to demonstrate the way in which they are
different from other providers of lighting services.

Small Commercial Lighting Program Barriers

SCLPwas originally designed to serve small commercial spaces less than 10,000 square feet. The
program was expanded in 2002 to include medium-sized spaces up to 25,000 square feet. Market studies
indicate that there are approximately 1.9 billion square feet of commercial and industrial buildings in New
Y ork that could qualify for the program (i.e. spaces less than 25,000 square feet). If lighting is replaced
every five to ten yearsin these spaces, then 200 to 400 million square feet of building space could be
eligible for the program annually.

There are many barriers to investmentsin energy efficiency in the small commercial market. The
program is currently focused on the barriers present in the midstream market infrastructure — the
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knowledge, skills and abilities of the contractors, designers, suppliers and manufacturers that design,
specify and sell lighting products to small commercial customers. Barriers experienced by end users are
not directly addressed by the program other than for Multi-Site Partners who can participate in the
program. Thetraining is designed to help midstream actors “up-sell” effective, energy-efficient lighting
projectsto end users. SCLP aso does not directly address supply side barriers that influence the number
and diversity of fixtures and technol ogies commercially available.

Key barriers are shown below and are grouped by those that have the potential to impact the market
infrastructure of the small commercial lighting market and those that impact the barriers related to
demand. Table 5-96 providesalist of SCLP market barriers, grouped by supply (S), demand (D) and
market infrastructure (M) areas. Supply sideis defined by the New Y ork Energy $mart> portfolio as
electricity generation supply; as such this program does not address the “supply side” barriers.
Associated market actors within each grouping are also presented. Each barrier has been coded (S1, M1,
D1, D2, etc.) for mapping to specific outcomes and measurement indicators presented later in this
program logic model write-up. Seguence does not represent arank ordering.

Small Commercial Lighting Program Logic Model

Figure 5-23 illustrates the program logic in diagram form. This diagram is based mainly on key activities
and logic elements derived from a careful review of program-specific documents and related program
implementation details. The diagram was then modified based on feedback received through
teleconferences, and other meetings with NY SERDA staff to help better define specific elements and
logic flow. Inthe diagram, program activities, outputs and short, intermediate and long-term outcomes
are denoted with ovals and text boxes and general program inputs and potential external influences are
also noted. Linkages between elements are shown with arrows.
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Table5-96. Small Commercial Lighting Program Barriers

Small Commercial Lighting Program

Market Participants

Supply side (upstream actors)

Not addressed directly by the
program

Market infrastructure/policy
(midstream actors)

M1. Lack of contractor awareness of
the benefits of effective, energy-
efficient lighting™ 2

M2. Lack of knowledge required to
up-sell customer to effective, energy-
efficient lighting™ 2

M3. Doubts related to the value of

effective, energy-efficient lighting. *2

M4. Undervaluing of energy-efficient
features and
productivity/effectiveness of QLP. 2
M5. Perceptions of high installation
costs and increased time required for

design, construction, and/or
installation of QLP.:2

M6. Product availability*

M7. Bounded rationality/rules of
thumb (contractor and customer
procedures)*

M8. Product uncertainty (risk of
potential call backs or complaints)*

Lighting contractors, designers,
suppliers, and manufacturer’s
representatives

Demand side (downstream
actors)

D1. Lack of customer awareness of
the benefits of effective, energy-
efficient lighting. *2

D2. Lack of knowledge of effective,
energy-efficient lighting -

D3. Desire to minimize transaction
costs associated with design,
procurement and installation. 2

D4. Undervaluing of energy-efficient
features and
productivity/effectiveness of QLP.2

Most end users are not addressed
directly by the program.

Multi-Site Partners are end users
with multiple facilities who can
participate .

Program alliesare trained in
techniques to address and reduce
demand barriers for their customers

Sources of Barriers

! Phase 1 MCAC, April 28, 2004

2 Effective, Energy-Efficient Lighting Market Assessment: An Extension of the June 2000 Baseline Study.
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Table5-97. SCLP Outputsand Associated M easurement Indicators

QOutput Indicators

Outreach

Account managers recruit market actors
and process applications

Projects identified by allies

Number of potential aly organizations contacted by account managers and
technical consultant

Number of participation agreements received by aly type
Number of ally organizations with multiple staff
Percent of staff participating from ally organizations

Training

Market actors attend trainings

Trainings result in SCLP qualified
organizations

Numbers of trainings held (including number of distributor-hosted trainings)
Numbers of attendees and ally organizations by type

Number of eligible organizationsin attendance

Regional coverage of trainings

_|

echnical Support, Standards, and Criteria

Projects identified by allies

Allies enter projects into on-line design
tool

Employees of ally organizations take
lighting certification exam

Number of projects identified by allies

Diversity of projectsidentified by allies

Numbers of sessions logged using online design tool

Number of NCQLP certified employees of ally organizations.

Number of ally organizations receiving NCQLP certification incentive

I ncentives

Projects qualify for and receive design
and project incentives

Demonstration incentives provide
recognition to Allies for projects

Ally organizations earn incentives for
each employee taking lighting
certification exam

Ally Distributors earn incentives for
hosting training

Number of projects qualifying for project and design incentives
Diversity of program-qualifying projects

Number of demonstration project incentives by ally type

Number of incentivesissued for certified ally employees, by type
Number of Distributor-hosted trainings

Incentive amounts (reflects attendance)

Case Studies and Demonstr ation Projects

Demonstration project selection
provide recognition to allies for
projects

Case studies and promotional materials
support alies

Number of demonstration projects sel ected

Diversity of demonstration projects selected

Number of case studies devel oped from demonstration projects
Diversity of case studies developed from demonstration projects
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Table5-98. Small Commercial Lighting Program Outcome Indicators

Small Commercial Lighting Program

Options for
M easurement

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

Immediate kW/kWh savings
For thisto happen the following barriers

Estimated energy and demand savings achieved vs.
standard lighting projects

Implementation
contractor inspections,

would need to be reduced: Allies are aware of benefits of effective, energy- M&V studies
Lack of contractor awareness of benefits efficient lighting Survey of allies
(M1) Products are available for purchase
Product availability (M6)
Allies use demonstration projects to sell Allies report using demonstration projectsto sell Survey of alies
new lighting projects effective, energy-efficient lighting to customers
For this to happen the following barriers Allies report professional value from having a
would need to be reduced: project selected for demonstration and case study
Lack of contractor awareness of benefits
M1) Allies indicate reduced barriers
Product availability (M6)
Bounded rationality (M7)
Product uncertainty (M8)
Qualified projects receive design and Increasing numbers of allies receive incentives for Database analysis
project incentives progressively higher numbers of projects and square
footage
A network allies exists capable of Increased percent of mid-market participants trained Database analysis,

delivering effective, energy-efficient
lighting

asprogram alies
Program qualified allies exist throughout New Y ork

market analysis

Allies differentiate themselvesin the
market, gaining a competitive advantage

Relative success of ally organizations over non-ally
organizations

Market analysis

Intermediate-Term Outcomes (three to five year s post program implementation)

Allies marketing material & tactics
mention effective, energy-efficient
lighting

For thisto happen the following barriers
would need to be reduced:

Lack of contractor awareness of benefits
(M1)

Doubts of value of effective, energy-
efficient lighting (M3)

Bounded rationality (M7)

Marketing materials used by allies increasingly
mentions the value of effective, energy-efficient
lighting

Allies use demonstration projects and case studiesin
marketing material and in up-selling jobs

Alliesindicate reduced barriers

Survey of alliesand end
users

Allies sell QLPsto customers

For this to happen the following barriers
would need to be reduced:

Lack of contractor awareness of benefits
(M1)

Lack of knowledge to up-sell (M2)

Doubts of value of effective, energy-
efficient lighting (M3)

Undervaluing energy-efficient features
(M4)

Allies continue to bring projects to the program after
their first QLP

Allies indicate reduced barriers

Database analysis

Survey of alies
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Options for
M easur ement
Perceptions of high costs and time (M5)
Bounded rationality (M7)
Product uncertainty (M8)
Allies apply principals to non-qualifying Allies apply SCLP principles to non-program Database analysis

projects

For this to happen the following barriers
would need to be reduced:

Lack of contractor awareness of benefits
(M1)

Lack of knowledge to up-sell (M2)

Doubts of value of effective, energy-
efficient lighting (M3)

Undervaluing of energy-efficient
features (M4)

Perceptions of high costs and time (M5)
Bounded rationality (M7)
Product uncertainty (M8)

qualifying projects

Increasing numbers of projects are qualified,
resulting in meeting the program goal of 3.3 million
square feet.

Allies indicate reduced barriers

Survey of aliesand end
users

Long-Term Outcomes (mor e than five years)

Improved lighting results in non-energy
benefits and increased productivity

End users report other benefits related to their
lighting projects

End user survey

End users want effective, energy-
efficient lighting.

For thisto happen the following barriers
would need to be reduced:

Lack of customer awareness (D1)

Lack of knowledge of effective, energy-
efficient lighting (D2)

Undervaluing of eneregy efficient
features (D4)

Allies report and market research reflects increasing
demand for effective, energy-efficient lighting

End users have reduced barriers

Surveys of aliesand
end users

Non-program market actors adopt Non-program market actors are familiar with Market study
parameters of the program. technical specificationsfor effective, energy-

For this to happen the following barriers |  Efficient lighting

would need to be reduced: Non-program market actors report adopting

Lack of contractor avareness of benefits effective, energy-efficient lighting strategies

(M1)

Doubts of value of effective, energy-

efficient lighting (M3)

Undervaluing of energy-efficient Alliesindicate reduced barriers Surveys of allies
features (M4)

Perception of high costs (M5)

Product availability (M6)

Bounded rationality (M7)

Product uncertainty (M8)

A sustainable market infrastructure Effective, energy-efficient lighting continues to be Market study

exists capable of providing effective,
energy-efficient lighting for small and
medium C&| customers.

installed after incentives end

5-185

May, 2005




Section 5: Business and Ingtitutional (B/I) Programs Small Commercial Lighting Program

Options for
M easurement

For thisto happen the following barriers
would need to be reduced:

Lack of contractor awareness of benefits
(M1)

Lack of knowledge to up-sell (M2)

Doubts of value of effective, energy-
efficient lighting (M3)

Undervaluing of energy-efficient
features (M4)

Bounded rationality (M7)
Product uncertainty (M8)

Surveys of aliesand

Allies indicate reduced barriers end users

Increased kW and kWh savings Lighting projectsin NY SERDA territory M&V study of market
increasingly meet program criteria

Program Theory and Logic Findings

The program logic model and program analysis demonstrate that SCLP is structured in a manner
consistent with program experience and social sciencetheory. There are only three areas in the logic
model where it might be possible to enhance the program structure and thereby improve the probability
that the program will successfully achieve its long term goal of market transformation for small
commercial and industrial lighting.

These opportunities to enhance the program are part of a natural evolution of market transformation
programs as they work with markets and seek to facilitate the markets capability to advance energy
efficient solutions. In conversations with the SCLP program team, it was apparent that these ideas are
already under consideration and it is hoped that the program analysis information provides some
additional resources in the effort to develop programmatic solutions for the market.

. Continue to explore ways to increase end user demand for effective, energy-efficient lighting.
From the program analysis, there is strong indication that the program is lacking demand
stimulation. The programis likely being conservative about promotion because of the costs.
However, unless there is no potential at all for promoting demand, eventually the marginal cost of
promoting supply will exceed the cost for promoting demand. All of the promotion isleft to the
suppliers of effective, energy-efficient lighting, (the alies). Asmore firms enter the market, each
additional firm will cut into the profitability of these new practices and leave ally organizations
less likely to promote the practice. Therefore, the program is strongly encouraged to explore the
options remaining on the demand side, such as marketing directly to end users.

. Explore opportunities to improve the program/light quality terminology to bring it closer to a
brand identity. Effective, energy-efficient lighting as aterm has agreat deal of meaning to
energy efficiency experts, SCLP program staff and allies, but to end users and other trade allies, it
islargely an unknown concept. Branding has been very effective in gaining end user awareness
and interest in energy efficient products as with consumer products. A brand identity for
effective, energy-efficient lighting could facilitate increased market transformation.

. Explore the development of skills-based training that will appeal to contractors and facilitate
increased knowledge of effective, energy-efficient lighting. Currently the LC accreditation is
largely targeted to designers and specifiers. While some contractor and distributor allies are
interested in thistraining, the program analysis suggests that skills training more complementary
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to the contractor role and experience would facilitate increase in market capability for the large
number of allies who are contractors.

5.9.2 Small Commercial Lighting M easurement and Verification

In 2003, Nexant, Inc., the Measurement and Verification (M&V) evaluation contractor for the New York
Energy $mart>" Program, conducted an independent review of the savings impacts reported by

NY SERDA for the Small Commercia Lighting Program (SCLP). The objective of the review wasto
verify that the algorithms and engineering assumptions used to report the program’ s impacts were
reasonable and conformed to accepted M& V practices.

Based on the M&V findings from 2003 and the field-verification activities conducted in 2004, the
program resulted in the energy savings and demand reductions shown in Table 5-99. Since the first
project was completed in 2001, the program has resulted in an estimated cumulative program savings’ of
10,406 MWh.” Approximately 31% of these savings result from projects completed during 2004.

Table5-99. SCLP Estimated Energy Savings and Demand Reduction (Through December 2004)

Summer On-peak Coincident Demand Reduction (MW)

15,434 3.6

1 Cumulative program savings impacts are the sum of the savings realized across the life of the program. A measure completed
in January of 2001 and that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as
of December 31, 2004. The measure still delivers an annua savings of 100 kWh/year at the close of 2004.

NY SERDA Savings Calculations

In general, a qualifying project must meet five of six performance metrics. The metrics represent
governing codes and practices. Energy useis one of the metrics and is defined as a lighting power
alowance, expressed in watts per square foot. The lighting power allowance (LPA) of aqualifying
project must be 10% less than the Energy Conservation Construction Code of New Y ork State
reguirements.

The Code builds upon existing standards and adopts ASHRAE Standard 90.1-1989, which defines the
baseline connected kW value for an SCLP project. The as-built lighting power density (LPD), expressed
as watts per square foot, defines the efficient design kW. The lighting power density for the efficient
project is the sum of the installed fixture wattages divided by the installation areain square feet. The
program provides its allies with an on-line tool that cal culates baseline and as-built demand values for
each fixture (i.e. lamp and ballast combination.) The applicant estimates annual operating hours.

Equation 5-4 and Equation 5-5 summarize the demand and energy savings calculations for the program.

Equation 5-4. KW, = ft* - (LPAugiraco0 100 — LPDac i) /1000

as—built

3 cumulative program savings impacts are the sum of the savings realized across the life of the program. A measure completed
in January of 2001 and that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as
of December 31, 2004. The measure still delivers an annua savings of 100 kWh/year at the close of 2004.

" Fifty-two percent of the estimated annual savings shown in Table 5-99 are from projectsinstalled in the second half of 2004.
These projects have not had awhole year to deliver the expected energy savings, hence the much smaller cumulative program
MWh estimate.
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Equation 5-5.  kKWh,, = kW, - AnnualHours

Applicants are not required to monitor lighting operating hours or energy consumption. The program
conducts quality assurance reviews in which projects are field-checked for compliance with application
and program performance metrics. Data from the site visits are passed to the Lighting Research Center of
Rensselaer Polytechnic Institute, which conducts independent analysis to ensure compliance. The
program administrators maintain a Microsoft Access database in which each project is entered asa single
record. They aso publish aquarterly tracking report that summarizes performance statistics for energy
and demand, budget dollars, customers, and others. The tracking reports include cumulative results.

M&V Methodology

Nexant’'sM&V evaluation of the SCLP in 2003 involved a general review of the program procedures for
calculating, tracking and reporting energy and demand savings, and was based on information obtained
from file reviews and interviews with NY SERDA program managers. 1n 2004, Nexant conducted two
reviews of lighting technology applications and accompanied inspectors on five quality assurance site
visits of renovation projects.

M&V Review Findings

NY SERDA'’s program tracking tools are generally well maintained. No inconsistencies were found in the
program savings reports. The equipment observed during the quality assurance site visits was installed
and operating as described in the program database. The inspector recorded all data needed to determine
lighting power densities and annual kWh savings. The algorithms and assumptions used to estimate the
impacts for the SCL P are based on methods that are widely accepted for lighting energy efficiency
projects. One potential source of uncertainty in the program’ s reported impacts is the use of customer’s
self-reported annual operating hours for lighting equipment when calculating project savings. Collecting
information on operating hours will be the topic of further work in 2005.

When calculating a project’ s demand reduction, the program records change in connected load; it does not
account for diversity or coincidence with on-peak periods. However, since office, retail and government
installations make up the majority of the projectsin the program. And these sectors have coincidence /
diversity factors on the order of 90%, indicating that 90% of operation occurs on-peak, the reported
demand impacts may only slightly overstate the summer on-peak coincident demand relief.

Recommendations

NY SERDA should improve the accuracy of the program’s demand savings impacts by multiplying the
change in connected load by coincidence/peak diversity factors that account for the percentage of fixtures
operating during the summer on-peak period. The factors could be based on customer-furnished
scheduling information, and the development of coincidence / diversity factors for specific building and
space types based on monitoring studies conducted by utility and public agency demand side management
programs.

5.9.3 Small Commercial Lighting Program Market Characterization, Market Assessment, and
Causality (MCAC) Evaluation

SCLP MCAC Research Approach

In 2004, the MCAC team conducted a full evaluation of the Small Commercia Lighting Program
(SCLP). Theresearch approach utilized by the MCAC Team to conduct the evaluation of the SCLP
involved in-person meetings with program staff, review of program solicitations and other program
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documents, review of secondary data sources, review of SCLP program databases and quarterly reports,
and primary data collection. Table 5-100 summarizes the primary data collection efforts.

Table5-100. Market Actor Survey Effortsfor the Small Commercial Lighting Program

Confidence/
Precision®

Program Staff 10 Census 5 50% N/A

Active Part. Contractor 67 40 21 53% 90/15
Inactive Part. Contractor 318 10 Minimum 23 230% 90/16
Active Part. Distributor 85 30 27 90% 90/13
Inactive Part. Distributor 73 10 Minimum 15 150% 90/19
Active Designer 6 5 5 100% 90/15

! The confidence and precision levels shown in the table are based on formulae for estimating proportions. The largest variance
occurs when the proportion is 0.5; i.e., one haf of the respondents indicate they are in that group and one half state that they are
not in that group. The calculation assumes the variance with this 50/50 split. 1t should be noted that each question in a survey
will have a different confidence interval and precision depending upon the range of possible answers for multi-category questions
or continuous variables and the dispersion of responses. While these confidence interval estimates for proportions are potentially
misleading for questions that do not ask about a proportion, it has become relatively standard in evaluation and assessment
research to report these levels since they allow for a comparison across survey efforts.

The alies surveyed included both active and inactive contractors and distributors, and active designers.
The sampling methodology is discussed in the following text for each of these actors.

Active Contractor Sampling Approach

A sample of 40 participating active contractors was drawn from 182 completed projects submitted by 68
unique contractors that have received projects incentive awards. For the 40 surveys, the sampling
approach was based upon the electricity savings reported by individual project. Thisensured that both the
largest projects and the contractors with the most savings were adequately represented. Two Strata were
devel oped;

. Stratum 1 — All contractor allies associated with the 30 largest projects. This covers 20 unique
contractors, including 17 of the 20 contractors with the most kWh savings.

. Stratum 2 — 20 or more contractor allies (for atotal of 40 between both strata) representing all
projects beyond the 30 largest.

For contractors with more than one project in Stratum 1, a project was chosen at random for purposes of

the attribution questions. The 20 contractorsin Stratum 1 account for 66% of all kWh savings, and the

specific projects selected account for 39% of all kWh savings.

Contractors were chosen for Stratum 2 by randomly ranking projects; contractors will only be contacted

regarding asingle (i.e., their highest ranked) project. The 20 projectsin the primary Stratum 2 sample

account for 11% of al kWh savings. There were 20 alternatives available to the primary list of Stratum 2

contacts.

Prior to the MCAC work, Opinion Dynamics Corporation (ODC) conducted participant surveys on behalf
of NYSERDA as part of a program review of the SCLP. Overlaps between the ODC survey completed
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in the 2" and 3" quarter of 2004 and the MCAC sample existed in 25 out of 68 total unique contractors.
Contractors that have previously been surveyed by ODC received a shorter version of the MCAC survey
that excludes any overlapping questions.

Inactive Contractor Sampling Approach

For the ten inactive contractor ally surveys, the sampling approach was based on a random selection of
inactive contractors. Because inactive participants have not submitted a project, there was no opportunity
to stratify this group.

Active Distributor Sampling Approach

A sample of 40 participating active distributors was drawn from 84 completed projects submitted by 52
unique distributors that have received project incentive awards. For the 40 surveys, the sampling
approach was based upon the kWh savings achieved by individual project. Aswith active contractors,
this ensured that a mix of project sizes was selected. Because the population of distributorsis small
relative to the sample size, there was no stratification of this sample.

Inactive Distributor Sampling Approach

For the ten inactive distributor ally surveys, the sampling approach was based on a random selection of 78
inactive distributors. Because inactive participants have not submitted a project, there was no
opportunity to stratify this group.

Active Designer Sampling Approach

Five out of six participating active designers that have received projects incentive awards were surveyed.
Because the population of designersis small relative to the sample size, there was no stratification of this
sample.

SCLP Market Characterization Findings

Key findings from the market characterization effort are as follows:

. According to the Commercial Building Energy Consumption Survey (CBECS) conducted in
1999, the floor space of commercia buildingsin the Middle Atlantic census region totaled 8,625
million square feet. For facilities between 1,000 to 25,000 square feet in size, it totaled 3,013
million square feet. The CBECS data also show that New Y ork represents 45% of the building
floor space in the Middle Atlantic census region.” This census region includes the states of New
Y ork, Pennsylvania, and New Jersey. According to a census conducted by the U.S. Census
Bureau, New Y ork accounted for 48% of commercial buildingsin the Middle Atlantic region.”
Multiplying these percentages by the Middle Atlantic commercial floor space figure yields an
estimated 1,356 to 1,446 million square feet in New Y ork as of 1999.”

™ The Commercial Building Energy Consumption Survey (CBECS) is conducted by the U.S. Department of Energy (DOE)
Energy Information Administration (EIA) every four years. The latest one was conducted in 2003, but results were not published
at the time of the preparation of this document.

76 Opinion Dynamics Corp. (ODC), Effective, Energy-Efficient Lighting Market Assessment: An Extension of the June 2000
Baseline Study, NY SERDA, 2002.

" Efforts were made to use F.W Dodge data sources that were used for the New Construction Program MCAC study.
Unfortunately, it was not possible to segment this data for the 1,000 to 25,000 square foot size category.
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. Commercial facilities in the 1,000 to 25,000 square feet range usually fall into one of the
following four categories:

- Single-location offices, including doctor’ s offices, accountant’ s offices, and other
professional service firms. These businesses do not sell products to consumers so lighting
systems are designed to provide functionality to the businesses' employees. Lighting
decisions are usually made by owners.

- Single-location retail, including variety stores, “mom and pop” stores, drugstores, restaurants,
etc. These businesses' primary function is selling products to consumers who enter their
store, and thus lighting systems are geared more toward the consumers than employees.
Lighting decisions are usually made by store owners.

- Multi-location offices and retail, such as franchises and chain stores. These businesses are
similar to their single-location counterparts, but lighting decisions are usually made at the
corporate level, not by owners located on-site.

- Smaller industrial and institutional facilities.

. Industrial sector projects account for 10% of the square footage installed under the SCLP. On a
per project basis, industrial sector projects had the highest potential for savings for two reasons:

- Industria sector projects had the greatest reduction in lighting power per square foot when
compared to all other market sectors, almost twice the reduction of projectsin the Not for
Profit sector.

- Industria lighting systems operate an average of 26% longer each year than lighting systems
in other market segments.

. Research conducted for NY SERDA by Opinion Dynamics Corp. (ODC) also inquired about the
number of years that have passed since small commercial building lighting systems were
upgraded or retrofitted. Table 5-101 shows the results for spaces less than 10,000 square feet and
for spaces between 10,000 and 25,000 square feet. While many respondents indicated that their
lighting system was upgraded two years ago or less, alarge number also indicated that their
lighting system was last upgraded nine or more years ago. This suggests that there exists alarge
market for lighting upgrades and retrofitsin New York. Furthermore, almost 60% of small
commercial business owners surveyed indicated that they are directly involved in decisionsto
upgrade or retrofit the lighting system at their facilities.

Table5-101. Last Time Facility Lighting System was Upgraded or Retrofitted

Don’t Know
<10k ft? (n=132) 21% 21% 10% 23%? 25%
10k-25k ft? (n=140) * 35% 18% 13% 8% 23% 4%

! Percentages do not add up to 100% due to rounding.
2 The <10k ft? population was given the category as “More than 8 years ago” instead of “9-10 years ago” and “More than 10
years ago.”

Source: ODC, Effective, Energy-Efficient Lighting Market Assessment: An Extension of the June 2000 Baseline Study, 2002.
The 2000 research focused on businesses less than 10,000 ft? in size, while the 2002 research encompassed both groups.

. According to the 1997 Economic Census data, there were 874 electrical apparatus and equipment,
wiring supplies, and construction material wholesalers (NAICS 421610) in New York. This
group includes wholesalers of electric light bulbs and light fixtures. Lighting product distributors
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are important market actors because they provided the distribution channels for energy-efficient
lighting products.

According to 1997 Economic Census data, there were 3,869 electrical contractor (NAICS
235310) establishmentsin New York. Electrical contractors play an important role in the SCLP
because, in addition to being a program ally, ODC’ s 2002 research found that small commercial
business owners are most likely to work with them when selecting and installing a new lighting
system.

In this evaluation, lighting designersinclude lighting consultants, engineers, and architects who
areinvolved in designing lighting projects for small commercial customers. According to the
1997 Economic Census data, there were 1,614 architectural services (NAICS 541310) and 2,176
engineering services (NAICS 541330) establishmentsin New York. The Dodge Players
Database also shows that there were more than 2,900 unique architectural and engineering (A& E)
firms that worked on non-residential new construction projectsin New Y ork in the past two
years.”® Unfortunately, neither the Economic Census nor Dodge Players Database specifically
lists specialty firms such as lighting designers. Asaresult, atotal market for lighting designersis
unknown.

About half (51%) of all participating allies surveyed believe that the number of lighting-related
firms active in the state has increased in the past two years.

The percentage of allies who have submitted applications for project incentives varies by ally
type. Designers have the lowest activity level in the program, with only 4% of designers
requesting project incentives. Distributors have the highest rate of requesting project incentives,
with nearly 40% of registered distributorsfiling for incentives.

Designers are beginning to enroll in the program at a rate higher than both contractors and
distributors. 84 designers had applications pending, which if approved, would increase the
number of approved designers by 100% from 84 to 168. Thisreflects an effort by the program to
increase programs exposure among these influential market actors. Currently, one distributor
and 49 contractors had applications pending.

SCLP Market Assessment Findings

Key findings from the market assessment work include:

Participating allies were asked to rate small commercia customers' overall awareness of the
benefits associated with effective, energy-efficient lighting applications. More than half of all
alies (55%) reported that small commercial customers were either “extremely aware” or
“somewhat aware” of the benefits. Surprisingly, inactive allies were more likely to state that end-
use customers were “extremely aware” or “somewhat aware” of the benefits associated with
effective, energy-efficient lighting applications with 65% of the inactive allies reporting customer
awareness in these two categories compared to 51% of active allies.

Across al active trade alies, 54% indicated that small commercial customers awareness of the
benefits of effective, energy-efficient lighting applications had increased over the past two years,
42% indicated that customer awareness stayed the same (mostly contractorsin this group), and
only 4% indicated that customer awareness had decreased somewhat during thistimeframe. Note

8 Summit Blue Consulting, Phase | Market Characterization, Market Assessment and Causality for New Construction Program,
Draft Final Report, NY SERDA, February 2004.
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that this question was not directly tied to NY SERDA activities and includes all factors that might
cause awareness to increase or decrease (e.g., more difficult economic circumstances).

. Nearly all of the trade ally survey respondents (95%) indicated that they were either “extremely
familiar” or “somewhat familiar” with effective, energy-efficient lighting applications with no
significant difference present between the active and inactive aly respondents (96% and 92%,
respectively). Additionally, almost three-quarters of active and inactive trade allies (74%)
reported that their familiarity with effective, energy-efficient lighting applications had either
“increased significantly” or “increased somewhat” over the past two years and none of the allies
reported that their familiarity had decreased. Active trade allies, however, were more likely than
inactive alies to report that their familiarity had increased over the past two years (79% for active
allies compared to 64% for inactive allies). Such results seem to suggest that the SCLP is having
an impact on the percentage of trade aliesincreasing their familiarity with these applications.

. Both active and inactive trade allies were asked how their company’ s promotion of effective,
energy-efficient lighting applications to end users had changed over the past two years. More
than two-thirds of the active allies (69%) revealed that their company’s promotion of effective,
energy-efficient lighting applications to end users had increased over the past two years with 16%
reporting that it had “increased significantly”.

. More than half of the inactive trade ally survey respondents (55%) and 69% of the active trade
aliesindicated that their promotion of effective, energy-efficient lighting applications had
“increased significantly” or “increased somewhat” over the past two years. Just one of the active
alies and one inactive ally reported that their promotion had decreased.

. When asked to rate how much (if at all) their participation in the NY SERDA SCLP had increased
their promotion of effective, energy-efficient lighting applications, approximately half (52%) of
the active alies and one-third (36%) of the inactive allies reported that their participation in the
program had increased their promotion of these applications relatively substantialy (i.e.
responded with a“4” or a“5” on ascale of 1to 5where“1” meanstheir promotion did not
increase and “5” means their promotion had increased agreat deal). Overall, 80% of the alies
(active and inactive together) reported at least some increase due to the SCLP.

. Initial design and installation costs were rated as the highest barriers, by allies, to recommending
effective, energy-efficient lighting to customers. The feeling that effective, energy-efficient
lighting is ‘ not appreciated by customers' also ranked as a significant barrier.

SCLP Attribution Findings

Attribution or causality evaluation attempts to determine the net impacts that result from program
activities. Resultsin this section are based on the surveys with active alies. In summary, freeridership
for the SCLP is estimated at 39% and spillover is estimated at 79%. This gives a net-to-gross (NTG) ratio
of 1.09 (ranging from 0.85 to 1.33). These findings are discussed in more detail below. The possible
value of non-energy benefits (NEBS) was also examined. These results are also discussed in more detail
below.

Freeridership for SCLP

A series of “direct” freeridership questionsisintended to elicit explicit estimates of freeridership. The
responses are ultimately assessed and potentially adjusted based on the responses to a set of “influencing”
guestions to produce an adjusted freeridership estimate. The unadjusted mean results from the direct
freeridership questions are presented in Table 5-102. On average, active contractors expressed a 52%
likelihood of installing the program measures in the absence of the program, compared to 46% for
distributors. These figures are consistent with the “ best estimate” for the share of savings that would have
been realized without the influence of the program, which is 48% and 40% on average for contractors and
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distributors, respectively. The five designers surveyed expressed somewhat higher freeridership figures,
with an average “likelihood” of 68% and a best estimate of 78%; the small sample size, however, limits
the degree to which the designer results can be relied upon.

It should not be surprising to identify freeridership among program participants. Although SCLP, like
most energy efficiency programs, has some checksin place to prevent large-scale freeridership, it is
essentially impossible to identify up front and prevent from participating those contractors that might
have installed high-efficiency lighting measures even in the absence of the program. Since the incentives
often amount to only a small percentage of the project costs, they may not be a driver behind some
projects.

Table 5-102. Survey Responses Related to SCLP Freeridership

Distributors
- . . ) 52% 46%
Likelihood of installing without program
(n=20) (n=27)
o . . 60% 51%
Minimum share installed without program
(n=20) (n=25)
. . . 32% 34%
Maximum share installed without program
(n=18) (n=26)
. ) ) 48% 40%
Best estimate of share that would have been installed without program
(n=18) (n=22)

The influencing questions that were used to adjust the direct freeridership estimates included two
guestions addressing the importance of the SCLP' s financial incentives and technical assistancein the
decision to install the energy-efficient measures. Average results for these questions (on a1 to 5 scale,
with 5 indicating significant importance) are presented in Table 5-103, along with results for questions
relating to other factorsincluding energy savings, lighting quality, and owner preference. Among
contractors and distributors, more than half rated the program’s financial assistance as highly important (4
or 5 on the 5-point scale). Technical assistance was rated highly by 29% of contractors and 63% of
distributors. Although energy savings and lighting quality were viewed as more important factorsin
decision-making, the significant percentage of respondents that were influenced by the program suggests
that the SCLP is having an impact on installation of effective energy-efficient lighting. As discussed
below, adjustments resulting from these and other influencing factors result in afinal freeridership
estimate below the 40% to 48% range of “best estimate” presented in Table 5-102.

Annual Report 5-194




Small Commercial Lighting Program Section 5: Business and Ingtitutional (B/l) Programs

Table 5-103. FactorsInfluencing the Decision to Install Energy Efficiency Measures

Distributors
Program Financial Incentive 50% 59%
(n=22) (n=27)
Program Technical Assistance 29% 63%
(n=21) (n=27)
Energy Savings/Operating Costs 73% 89%
(n=22) (n=27)
Lighting Quality 82% 88%
(n=22) (n=26)
Specific Request by Owner 40% 27%
(n=15) (n=26)

Source: MCAC surveys.

The impact of the influencing factors on the freeridership estimate can be seen in Table 5-104, which
presents the adjusted freeridership estimates for each respondent group. Estimated freeridership from
contractors and distributors is 42% and 36%, respectively, for an overall adjusted freeridership estimate of
39%. The values from each actor group are approximately five to ten percentage points lower than the
unadjusted “likelihood” and “best estimate” values presented earlier in Table 5-102. Thisis dueto the
strong program influence that respondents indicated via the “influencing” questions.

Table5-104. SCLP Freeridership Estimates by Respondent Group — Adjusted by Influencing Factors

Overall

Freeridership — Adjusted by influencing factors 42% 36%

(n=20) (n=27) 3%%

Spillover for SCLP

The existence of inside spillover at SCL P-participant facilities is conveyed by both contractors and
distributors. Roughly one-third of all respondents reported inside spillover. The mean value across all
actor groupsis 9%, based on the same equal market actor weighting as was used for freeridership.

A larger share of respondents report outside spillover, and the magnitude of this spillover is nearly an
order of magnitude greater than that of inside spillover. In fact, respondents report that an exceptionally
high number of non-participating projects were influenced by the program, and they often report a high
level of influence aswell. Theresult isthat the raw data suggest outside spillover values of greater than
100%. Thisvalueis plausible given the nature of the SCLP, which focuses on training as well as direct
incentives for participation (i.e., by design, the SCLP could be expected to generate significant savings
that do not get reported to the program and recorded in program records). However, the high spillover
results are driven in part by outliers, and by respondents indicating a large number of projects (e.g., 65
projectsin one case) affected and also a high level of program influence on these projects (some
respondents credit the SCLP with 100% of the savings achieved in al projects that they claim to be
influenced by the program). In some of these extreme cases, the MCAC Team'’ s interviewers verified the
results with respondents to ensure that the extreme responses were not due to any misunderstanding.
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Even so, enough outliers remained that the MCAC Team decided to limit the influence of these
respondents in order to derive a more conservative estimate of outside spillover.

This conservative approach was achieved in different ways for each actor group. For the contractor
surveys, the spillover values (in percentage terms) were weighted by the size of the projects against which
the spillover savings were estimated by the respondents. Since the sample data showed that some very
small projects were associated with contractors who indicated large spillover values, this weighting
tended to prevent just a few respondents from skewing the resultstoo high. For the distributor surveys,
the most extreme responses (those indicating over 300% spillover) were excluded from the spillover
calculation to prevent these outliers from skewing the findings. The analysis indicates outside spillover of
approximately 55% for both contractors and distributors. Non-participant spillover is estimated at 14%,"
which yields atotal spillover of 0.79 when added to the inside and outside spillover values. Table 5-105
shows all the spillover values.

Table5-105. Spillover Estimates Dueto the SCLP

Overall
Share reporting inside spillover exists 30% 33% 32%
Valuefor inside spillover 10% 8% 9%
Share reporting outside spillover exists 44% 7% 61%
Value for outside spillover 55% 56% 56%
Value for non-participant spillover* 14% 14% 14%
79%

! The non-participant spillover value presented here was derived in and obtained from the market-wide survey of non-
participants. See Business and Institutional Sector-Wide Non-Participant Market Characterization, Market Assessment and
Causality Evaluation Report, prepared for NY SERDA by Summit Blue Consulting, 2005.

Results are based on surveys with 20 contractors and 27 distributors.

SCLP Net-to-Gross Ratio and Net Savings

Using the overall freeridership value of 0.39 and the overall Total Spillover value of 0.79, the Net Factor
and Market Factor values are as follows:

Net Factor = [1—-0.39] = 0.61
Market Factor = [1+ 0.79] = 1.79

According to the NTG formula, the net-to-gross ratio isthen [0.61] * [1.79] = 1.09. Multiplying the
realized cumulative annual reported savings from program records of 15.4 GWh per year by the NTG
ratio of 1.09 yields a net savings attributable to the SCLP of 16.8 GWh per year. Similarly, the 3.6 MW

™ Non-participant spillover is estimated in the market-wide non-participant report, Business and Institutional Sector-Wide Non-
Participant Market Characterization, Market Assessment and Causality Evaluation Report, prepared for NY SERDA by Summit
Blue Consulting, 2005.
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in savings reported to the program amounts to 3.9 MW that can be attributed to the influence of the
program itself. These results are presented in Table 5-106.

Table5-106. SCLP NTG Ratio and Net Savings Estimate (Cumulative Annual Through 2004)

Net
Savings®
(Realized

Gross
Savings) *
(NTGR)

16,852
(13,100 —
20,500)

0.61 179 1.09

MWhiyear | 15434 10 15434 | (053-069) | (L47-211) | (0.85-1.33)

0.61 1.79 1.09 3.9

MW 36 Lo 36 (053-069) | (L47-211) | (085-133) | (31—48)

! savings figures and realization rates were obtained from Nexant, Inc., NY SERDA’s measurement and verification contractor.
Overlap with other programs has not been removed.

2valuesin parentheses represent realistic ranges for net factor, market factor, NTG ratio, and net savings given the data
collected and the weighting factors used.

Source: MCAC analysis

The estimated net-to-gross ratio of 1.09 implies that for every 100 kWh of realized savings recorded in
SCLP records, 109 kWh can be attributed to the program. This NTG ratio is somewhat higher than many
other NY SERDA commercial-sector programs, owing largely to the estimated spillover of 79%.
However, this could be expected since the SCLP is atraining program as well as an incentive program.
This training element suggests that, by design, the program promotes energy savings that are not
necessarily reported to the program. Thus, relative to other programs, SCLP records may reflect a smaller
share of the program’s overall impact. Thiswould result in relatively modest gross reported savings and
higher-than-typical spillover savings—exactly the results observed in the survey data.

In addition to the point estimates of 16.9 GWh of savings per year and nearly 4.0 MW of peak savings, a
range of estimates was also developed for the aggregated net factor, market factor, NTG ratio, and net
savingsvalue. Net savings attributable to the SCLP are estimated at between 13.1 GWh and 20.5 GWh
per year in energy savings and between 3.1 MW and 4.8 MW in peak demand savings.®’

These ranges were derived by aggregating responses across respondent groups to reflect the fact that the
combined sample provides more data than any individual sampleitself. The ranges presented in this
report are based on the method for calculating a 90% likelihood interval for the consolidated
distribution.®

8 Asin al studies, these range estimates assume that there is no systematic bias in the responses to the questions. The
hypothetical nature of some of the questions (e.g., what would you have done in the absence of the program?) combined with
some interpolation to fill in missing values for select intermediate questions, makes these range estimates optimistic in the view
of the MCAC study team. Asaresult, adding another 50% to either bound, i.e., a+/- 10% range would go to a +/- 15% range,
would account for some of these considerations that simply are not apparent in the raw data. I1n support of the use of range
estimates, traditional statistical approaches are designed to produce range estimates, i.e., an interval where the mean is likely to
fall with agiven likelihood. Any point estimate (e.g., an estimated mean value) is certain to be wrong, and the ranges should be
given careful consideration in the interpretation of these estimates.

8 This approach can be viewed as similar to “bootstrapping” in that the sampling distribution is directly being developed using
the raw data reflecting the entire sample size. The ranges presented for the SCLP are somewhat wider than those for other
programs evaluated by the MCAC Team. Thisreflects the fact that outside spillover for the SCLP is larger than for most
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SCLP Non-Energy Benefits

The results show that participants clearly recognize the NEBs examined in the analysis and place avalue
on these NEBs equivalent to approximately 62% to 175% of the value of the energy savings realized from
the program. The methods used to develop “use values’ for NEBs represent the current state-of-the-
practice, but the MCAC study team has taken a conservative approach in applying these valuesto
commercial sector energy efficiency investments and recommends a value on the order of one-half the
estimated value for NEB use values. Thiswould add another 31% to 52% on to the net energy and peak
demand savings attributable to the SCLP. For this report, the assumption is that the multiplier will be
applied to the net energy savings. Although respondents were asked to report the benefits relative to their
energy savings (which may have elements of “gross’ savings), the application to net savingsis the more
conservative assumption.

SCLP Programmatic and Evaluation Related Suggestions

SCLP Programmatic Suggestions

The focus of the MCAC evaluation was on market characterization, market assessment, and impact
attribution and the Team’ s data collection efforts were designed to generate information regarding these
elements. A specific task focused on programmatic improvements was not part of the MCAC scope.
However, the work performed by the MCAC Team does suggest some actions that could be considered
by program staff.® This section presents candidate actions the MCAC Team believes the SCL P staff
might want to consider:

. Provide afeedback forum, such as an optional questionnaire for program applicants, to solicit
feedback regarding the effectiveness of various program intervention strategies and
communication techniques. This documentation of participants’ opinions regarding program
structure and design can provide useful information to help guide the SCLP s evolution and
potentially enhance the market’ s perception of the program'’ s flexibility and responsiveness.

. Continue to develop designers as a program resource.  As noted, designers are the actor group
that has submitted proportionally the fewest number of projects. This actor group aso hasthe
largest number of participation applications pending. Designers should be tracked to ensure that
they are contributing alevel of activity to the program that is commensurate with their market
size and skill set.

SCLP Evaluation Related Suggestions

The following bullets briefly summarize the eval uation suggestions that resulted from the MCAC Team's
work on SCLP:

. Integrated Data Collection (IDC) surveys, like those being used on other programs, could benefit
the SCLP causality/attribution evaluation and should be considered as a potential addition for
next year’s evaluation

programs and has somewhat more uncertainty. \Whereas some of the high outlier data were removed from the spillover
calculation itself to present a more conservative estimate, these outliers were included in the range estimation to reflect the
variation among respondents.

82 The process eval uation efforts undertaken by Research Into Action (RIA) focused on program delivery and implementation
and provided recommendations on how these aspects of the programs might be improved. The actions offered by the MCAC
Team for consideration by program staff are essentially by-products of the MCAC work as opposed to being the result of specific
research into program implementation and delivery.
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. Continue evaluation activities with afocus on developing a better understanding of the size of the
market and overall potential

. Given that design and installation costs are areported barrier to effective, energy-efficient
lighting, a study examining how advanced lighting controls contribute to costs might be helpful

. A detailed cost study may help identify more specific measure level pricing concerns

510 PREMIUM-EFFICIENCY MOTORSPROGRAM

Program Synopsis

The Premium-Efficiency Motors (PEM) Program is designed to induce lasting structural changesin the
motors market, resulting in increased use of premium-efficiency motorsin commercial buildings,
institutions, industries, and municipal applications. The program targets vendors offering motors for sale
to customersin the New York Energy $mart™ service area. The program employs a multi-faceted
approach to encourage vendors to increase their sales of qualified premium-efficiency motors.

NY SERDA and its vendor assistance contractor work closely with participating vendors, providing them
with information, tools, workshops, and marketing materials. The program also offersincentivesto
participating vendors for the sale of qualifying motors. Initially, motors had to meet Consortium for
Energy Efficiency (CEE) efficiency criteriain order to qualify for the program. Starting in July 2001,
gualified motors had to meet or exceed the National Electrical Manufacturers Association (NEMA)
Premium™ efficiency criteriain order to qualify for the program. The findings presented in this section
are based on aretrospective evaluation of the 2004 program.

The PEM Program is one of nine of the Mid-Market projects that grew out of NY SERDA’s Upstream
Market Transformation Initiative. Aspart of thisinitiative, the program was aimed at increasing the
availability, promotion, and sale of energy-efficient products and services by changing the behavior of
upstream and midstream market participants.

To stay in step with market development, the program was revised in 2005, phasing out financial
incentives for vendors. Similarly, the PEM Program will no longer be producing promotional materials
such as point of purchase (POP) and hill stuffers, although the program will continue to distribute these
items from remaining suppliesif requested. The “Energized Sales’ training sessions are also being
eliminated in 2005 and the program instead will focus on motor management training for vendors,
vendor-requested training directly to customers, and training and workshops for end users. Field
representative visits to vendors will also be reduced in 2005 as the promotional materials are eliminated,
with visits primarily focusing on motor management training of a core group of participating vendors.
Finally, the 2005 PEM Program will increase its efforts to work with other industry stakeholders and
trade groups, including the Electrical Apparatus Services Association (EASA), manufacturers
representatives in New Y ork, aswell as on a national scale with the National Electrical Manufacturers
Association (NEMA).

Program Accomplishments

As of December 31, 2004, the program anticipated net savings of 8,304 MWh/year. Additional
accomplishments of the Premium Efficiency Motors Program, as summarized in Table 5-107, include
increased vendor and end-use customer awareness and familiarity of NEMA premium efficiency motors,
increased stock levels and market penetration of NEMA Premium® motors.

In addition, the 2004 PEM program experienced relatively high freeridership (67%) and spillover (168%)
which may reflect the modest value vendor incentives play in the program. The vendor incentives were
discontinued in January 2005.
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Table 5-107. Premium-Efficiency Motors Program Accomplishments

Accomplishment

Awareness End-use customers’ familiarity with NEMA Premium® efficiency standard
has increased over the past 2 yrs

Marketing/Promotion Vendors promote NEMA Premium® motors and VVSDs

Availability 48% of active vendors reported increasing stock levels of NEMA Premium® motors
Market Penetration NEMA Premium® motors account for an estimated 22% of 2004 NY motor sales
Energy & Demand NY SERDA program estimate of electic energy savings: 9.4 GWh/yr times Realization Rate of 1.0
Savings times Net-to-Gross Ratio of 0.88 equals Cumulative Annual Electricity Savings through 2004: 8.3
GWhlyr

NY SERDA program estimate of summer peak demand reduction: 1.8 MW times Realization Rate of
1.0 times Net-to-Gross Ratio of 0.70 equals Cumulative Summer Peak Demand Reduction through
2004: 1.3 MW

Summary of Recommendations
Recommendations from the PEM program eval uators include:

. V SDs can become even better integrated within the PEM Program. Future program design needs
to consider the various VSD sales approaches when devel oping training materials and tools that
promote NEMA Premium® motors.

. Expand the role of VSDsin motor management training.

. Future program eval uations should research changesin NEMA Premium® motor inventory levels
due to the elimination of the vendor incentive. Smaller vendors are likely to have been more
dependant on the program incentives than large vendors.

5.10.1 Premium-Efficiency Motors Program Preliminary Logic

This section is based on development of a preliminary logic assessment conducted on the Premium-
Efficiency Motors Program. Based on areview of key program activities, the focus of this assessment
was to identify program staff-anticipated outputs and outcomes and develop alist of potentially
researchable issues and measurement indicators for use in tracking important program elements and their
contributions toward achievement of key goals. This section reflects the Premium-Efficiency Motors
Program as it was implemented through 2004. A new logic was also developed reflecting the program as
it plansto be implemented in 2005. That report is available upon request.

Program Activities

To promote sales of NEMA Premium® motors, the program conducts a range of activities that can be
grouped into the following general categories:

. Incentives;
. Advertising, Information, Outreach, and Education/Training; and
. Motor Management.

Additional detail on these program activity areas is provided below.
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Incentives and Verification

Vendors participating in the program are eligible for incentives between $25 and $80 per qualified
NEMA Premium® motor sold. The incentive amount is based on atiered incentive system, which
increases the incentive amounts as motor salesincrease. Thisworks to encourage sales of NEMA
Premium® motors among participating vendors and also to attract non-participating vendorsinto the
program. The incentive amounts have decreased from levelsin prior program years and current plans are
to phase out incentives entirely in future years. The incentive amounts are relatively small and are being
phased out so that more program resources can be devoted to field representative visits and training
activities. Participating vendors must submit customer information on five percent of all motor sales
(approximately every twentieth motor sold by a participating vendor). On-site inspections of these
customers are then conducted as part of NY SERDA’ s program to verify motor installation and to review
the motor application and operating hours.

Advertising, Information, Outreach and Education/Training

Applied Proactive Technologies (APT) is the program implementation contractor and provides free
program assistance to vendors. APT provides vendors with sales assistance, training, and visits to
customersif desired. APT increases awareness of the program and NEMA Premium® motors through
outreach programs and by distributing software to end users (MotorMaster+ and Excel Savings
Cdlculators). The program has also devel oped the MotorSlide calculator as atool for vendors to assist
customers in cal culating potential energy cost savings from NEMA Premium® motors based on a range of
operating hours, electricity prices, and motor sizes.

The PEM Program provides information and training seminars to vendors and customers and publishes
quarterly newsletters to promote awareness of NEMA Premium® motors. Often, these seminars and
newsl etters include case studies to illustrate benefits of NEMA Premium® motors in existing installations.
The program has also devel oped a website and a telephone hotline as additional channels for vendors and
customers to receive information and assistance on NEMA Premium® motors.

The program provides sales training to vendors to help sell higher efficiency products at higher efficiency
levels. This“Energized Sales’ training includes specific techniques to identify the way the targeted
customer makes decisions and how to sell to that type of customer based on the customer’ s personality.
This salestraining can assist vendors throughout their business but is provided to give them the tools
needed to “up-sell” to higher efficiency models. In addition, the PEM Program offers technical training
to both vendors and customers on the benefits of NEMA Premium® motors. In particular, the program
targets the customer’ s senior decision-makers to educate them on the benefits of NEMA Premium®
motors. Marketing materials have also been devel oped and distributed through the program that target the
end user, including point-of-purchase (POP) materials, program website and hotline, and a contact list of
participating vendors. The PEM Program provides outreach and program marketing materials to
customers through direct mailings and has a presence at various outreach events such as trade shows that
are designed to promote the benefits of NEMA Premium® motors directly to the end user. The program
also provides customers and vendors information on other NY SERDA programs for which they may be
eligible.

Motor Management

An important component of the program is the education offered to both vendors and customers on motor
management, and much of the outreach activity discussed above is designed to communicate to customers
the benefits of adopting aformal motor management plan. Originally, motor management was offered
through the use of the MotorMaster software developed by the U.S. Department of Energy. Recently, the
“1-2-3 Approach to Motor Management” education program was devel oped by the Consortium for
Energy Efficiency’s (CEE’s) “Motor Decisions Matter” sponsors to provide asimpler alternative to motor
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management that is more appropriate for all but the most sophisticated customers. Thetraining is
designed to help vendors work with their customers to devel op and adopt a motor management plan,
using whichever software is most appropriate for the customers they are working with. The program will
also provide training directly to their customers. With an established plan, customers are more likely to
replace motors with aNEMA Premium® model, as the decision to do so is made earlier when the plan is
developed rather than when the motor breaks down or needs to be replaced and a decision needs to be
made on short notice.

Part of the motor management education includes information on the potential benefits of quality motor
rewinds, and the program provides education and training on quality rewinds to both vendors and
customers. The customer training focuses on the senior decision-makers, as these are the individual s that
have the greatest influence over motor purchases and maintenance practices. The information provided
through the PEM Program allows customers to decide when a motor rewind should be done, thus
improving energy efficiency and extending the life of existing motors. Thistraining also enables vendors
and customers to determine when a motor rewind is no longer beneficial and an existing motor needsto
be replaced. It aso works hand-in-hand with efforts by the program to encourage customers to demand
Electrical Apparatus Service Association (EASA) rewind specifications with their rewinds, ensuring the
motor captures the most efficiency it can through the rewind.

Market | ssues/Barriers and Associated Market Barriers

Table 5-108 shows the key demand side and market infrastructure barriers for the PEM Program. Within
these groupings, the barriers are numbered for identification purposes; the numbering sequence does not
represent arank ordering. The number in parentheses next to each barrier is the source reference, with
the full reference noted at the bottom of the table.

Logic Diagram

Figure 5-24 illustrates the program logic at arelatively high level in diagram form for the PEM Program
asoperated in 2004. Thisdiagram is based mainly on key activities and logic elements derived from a
workshop held with NY SERDA staff along with a careful review of NY SERDA’s PEM Program-specific
documents and related program implementation details. The diagram was then modified based on
feedback received through teleconferences and email communications with NY SERDA staff to help
better define specific elements and logic flow. In the diagram, program activities, outputs and short,
intermediate and long-term outcomes are denote within text boxes and general program inputs and
potential external influences are also noted.

Program Outputs and Outcome Indicators

Thefollowing isapreliminary list of activities and measurement indicators that can be used for program
tracking and to monitor market baselines, progress, and causality. These indicators have been derived to
allow for measurement of each output and outcome identified in the logic model diagram. Table 5-109
presents potential indicators for program outputs (e.g., direct/measurable results from NY SERDA
activities and its implementation contractors' services, products, training/support being provided to
targeted customers or market actors). Table 5-110 suggests short-, intermediate-, and long-term program
outcome indicators (e.g., anticipated benefits or market changes that may result over time from program
activities). Potential options for data collection to measure these indicators are also presented in Table
5-110. Where appropriate, the market barriersidentified in Table 5-108 are noted bel ow the outcomesin
Table 5-110 where this outcome would be indicative that the barrier has been significantly reduced. This
does not, however, mean that reducing this (these) barrier(s) is sufficient to guarantee this outcome, only
that it is one of the necessary conditions. In other words, reduction of the identified barrier is a necessary
but not sufficient condition to obtain the outcome specified.
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Potential Researchable | ssues

Based on this preliminary program theory and logic model assessment for NY SERDA’s PEM Program as
operated in 2004, a number of researchabl e issues have been identified and are noted below:

Does the program-provided training, information, and promotional materials increase NEMA
Premium® motor sales?

I's the motor management training provided by the program effective in getting customers to
develop and adopt long term, formal motor management strategies?

Are NEMA Premium® motors more widely available due to changes in vendor stocking practices
caused by the program?

Has the market share of NEMA Premium® motors sold in the State increased due to program
activities?

Have quality motor rewinds increased due to the comprehensive motor management plans
encouraged by the program?

Are vendors able to distinguish themselves from their competitors and gain a competitive
advantage by selling NEMA Premium® motors?

Are customers experiencing bill savings and long-term kW and kWh savings that are directly
attributabl e to the Premium-Efficiency Motors Program?

Research addressing these questions will help to validate the reasonableness of these theories and will
help to inform NY SERDA program staff of progress and potential areas for program enhancement and
refinement.
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Table 5-108. Premium-Efficiency Motors Program Market Barriers

Premium-Efficiency Motors Program

Market Actors

Market infrastructure/
policy (midstream actors)

M1. Lack of awareness and promotion by vendors of premium
motors and their benefits (1, 5)

M2. Lack of technical knowledge regarding premium motors (1)
M3. Lack of premium motors stocked (1,5)
M4. Increased risk to vendor (4,5)

Motor vendors

Demand side
(downstream actors)

D1. Awareness of premium motors and understanding of their
benefits (1,4,5)

D2. Lack of planning and need to buy immediate replacement
from vendor stock (2,5)

D3. Higher initia cost (3)

D4. Concerns regarding equipment performance and availability
(4,9)

D5. Lack of understanding on the tradeoffs between operating
cost and initial cost (4)

D6. Lack of corporate commitment to EE (4)

D7. Different perspectives and priorities and frequent disconnects
between corporate offices and their operating and plant-level
operations (4)

D8. Lack of internal processes (i.e., motor management plan) that
could address EE in a more comprehensive manner (4,5)

End-use customers

Contractors

Sources of Barriers

New York Energy $mart™ Program Evaluation and Status Report, January 2002, NYSERDA, pp.

2-14.
Notes from Workshop with NYSERDA Program Staff on 6/14/04

Phase 1 Market Characterization, Market Assessment and Causality (MCAC) Draft Final Report,

March 29, 2004.

Discussions with NYSERDA staff on the 07/27/04 draft logic model

New York Energy $mart™ Program Evaluation and Market Assessment, Xenergy and Easton

Consultants, October 2001.
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Table 5-109. 2004 PEM Program Outputs and Associated M easurement Indicators

Output Indicators

Incentives

Lower first equipment costs
for motor customers

Number of NEMA Premium® motors sold through program

Number of participating vendors receiving incentives

Number of “active” participating vendors receiving significant amounts of incentives
Retail price of motors over time

Proportion of motors shipped to New Y ork by type

Advertising, Information, Outreach, and Education

Promotiona materials and
information resources
distributed

Number of field rep visits per month

Number of vendors using program materials to sell NEMA Premium® motors

Total number of retailers visited by field reps

Amount of POP and other promotional material distributed (being phased out of program)
Number of website hits

Number of callsto program hotline

Number of case studies provided by program

Circulation of quarterly program newsl etter

Awareness levels of NEMA Premium® motor benefits

Awareness levels of NEMA Premium® motor performance relative to standard efficiency
motors

Willingness of customers to pay more to obtain NEMA Premium® motor benefits

Vendors stock NEMA
Premium® Motors

Number and variety of NEMA Premium® motors stocked by participating vendors
NEMA Premium® motors stocked by non-participating vendors
Number of NEMA Premium® motors sold

Sales training sessions
conducted for vendors

Number of vendor training sessions and associated number of attendees
Number of customer training sessions and associated number of attendees

Motor Management

Motor management training
for vendors

Number of senior decision-makers trained/educated on motor management and benefits of
NEMA Premium® motors

Number of “1-2-3 Approach to Motor Management” training sessions conducted

Motor management and
rewind maintenance training
sessions conducted for
customers

Number of customers trained by vendors on motor management
Number of customers developing and adopting a formal motor management plan
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Table 5-110. 2004 PEM Program Outcomes and Associated M easur ement Indicators

Optionsfor M easurement

Short-Term Outcomes

NEMA Premium® motor sales
increase.

For thisto occur all the barriers
identified for this program (M1 — M4,
D1 - D8) would be reduced or
circumvented.

Total NEMA Premium® motor sales
NEMA Premium® motor shipmentsto NY
NEMA Premium® motor market share

Analysis of NEMA shipment
data

Vendor surveys

Vendors promote NEMA Premium®
motors.

For thisto occur barriers related to lack
of awareness, knowledge, and
promotion by vendors (M1, M2),
limited stocking of NEMA Premium®
motors (M3), and perceived risk by
vendors of promoting these motors
(M4) would have been reduced or
circumvented.

Number of vendors actively using sales
techniques/materials provided through the
program

Vendor and customer surveys

Vendors develop long term
relationships with customers

If this relationship includes the
promotion of NEMA Premium®
motors, then all of the vendor barriers
relating to knowledge and willingness
to promote NEMA Premium® motors
(M1 - M4) would have been reduced.
Customer barriers relating to awareness
(D1) and developing formal motor
management plans (D2, D5-D8) are
also addressed.

Repeat interactions between vendors and
customers

Optimal NEMA Premium® motors
properly installed and maintained,
customers gain energy savings

For thisto happen the following
barriers would be reduced: limited
technical knowledge by vendors and
customers (M2, D1, D4), customer
awareness of energy efficiency benefits
from NEMA Premium® motors (D5)
and formal plans by customers for
motor management (D2, D6 — D8)

Number of motor installations that conform to
recommended specifications

Number of motors maintained to
recommended schedule and procedures

Net kW and kWh savings
Customer energy bill savings

Customer surveys

Billing analysis of customer
monthly energy consumption
pre and post motor installation
or pre-post metering analysis
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Intermediate-Term Outcomes

Salesfor NEMA Premium® motors
increase (M1 - M4, D1 -D8)

For thisto occur all the barriers
identified for this program (M1 — M4,
D1 — D8) would be reduced or
circumvented.

Total NEMA Premium® motor sales
NEMA Premium® motor shipmentsto NY

Participating vendors stock NEMA Premium®
motors

Inactive and non-participating vendors
stocking NEMA Premium® motors

NEMA Premium® motor price
Net kW and kWh impacts

Analysis of NEMA and other
industry motor sales and
shipment data

Survey of participating and
non-participating vendors

Billing analysis of customer
monthly energy consumption
pre and post motor installation
or pre-post metering analysis

Surveys of vendors and
customers to ascertain net
adoption

Vendors distinguish themselvesin
market by up-selling to NEMA
Premium® motors

Barriers relating to vendor awareness
and NEMA Premium® motor
promotion (M1), technical knowledge
(M2), stocking of NEMA Premium®
motors (M 3), and vendor risk (M4)
would have been reduced/eliminated if
this occurs without continuing program
intervention

Vendors successfully using up-selling methods
to increase NEMA Premium® motors sales

Vendors using program resources to promote
NEMA Premium® motors

Vendors using own resources to promote
NEMA Premium® motors

Vendor surveys

Customers develop motor management
plan

Barriers addressed hererelate to
customer awareness (D1) and

devel opment of motor management
plans and policies (D2, D5-D8)

Number of customers with motor management
plans

Number of NEMA Premium® motors
purchased by customers with aformal motor
management plan

Customer surveys

Customers stick with motor
management plans, maintain energy
savings

For thisto happen the barriers relating
to customer awareness of NEMA
Premium® motor benefits (D1) and
long term commitment to motor
management planning (D2, D5-D8)
would be reduced

Number of customers with motor management
plans

Number of NEMA Premium® motor sales
directly resulting from a motor management
plan

Number of quality motor rewinds done as a
result of program training

Customer energy bill savings

Vendor and customer surveys

Billing analysis of customer
monthly energy consumption
pre and post motor installation
or pre-post metering analysis
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Long-Term Outcomes

Decrease in incremental cost of NEMA Total NEMA Premium® motor sales Vendor surveys

H ®
Premium’™ motors Incremental cost of NEMA Premium® motors Analysis of NEMA and other

Outcome relates to high initial cost of industry sales and shipment
NEMA Premium® motors (D3) data
Increased market share for NEMA Market share for NEMA Premium® motors Vendor and customer surveys

. ® .
Premium™ motors without rebates Billing analysis of customer

For this to happen the following monthly energy consumption
barriers would be reduced/eliminated pre and post motor installation
in the absence of continued program
intervention: vendor stocking practices
(M3) and all of the customer demand
barriers (D1 — D8)

Energy and demand savings Net kW and kWh impacts Billing analysis of customer

This outcome relates to all of the monthly energy consumption
customer demand barriers (D1 — D8). pre and post motor installation
Surveys of vendors and
customers to ascertain net
adoption

5.10.2 Premium-Efficiency Motors Program Measurement & Verification

Nexant, Inc., the Measurement and Verification (M& V) Evaluation contractor for the New York Energy
$marts" Program, has conducted an independent review of the savings impacts reported by NY SERDA
for the Premium-Efficiency Motors program. The objective of the review was to verify the estimate of
the program’ s cumulative savings. Based on Nexant's review, as of December 31, 2004, the program
resulted in the energy savings and demand reductions shown in Table 5-111. Since the first incentive was
paid in 1999, the program has resulted in an estimated cumulative program savings of 19,362 MWh.®

Table5-111. PEM Program Estimated Energy Savings and Demand Reduction (Through December 2004)

Summer On-Peak? Coincident Demand Reduction (MW)

9,389 18

! Cumulative annual savingsimpacts are the savings realized in a single calendar year from all measures installed to date.
2 June 1 to August 31, Monday through Friday, excluding holidays, noon to 6 PM.

Measurement and verification activities in 2004 focused on determining two key variables. annual
operating hours and load factor. Nexant experienced difficulties in scheduling site visits, possibly due to
the fact that as a mid-market program the end customer has little to no interaction with NY SERDA, and
sampled fewer projects than originally intended. While the nine motors sampled tended to operate longer
hours, and at lower loads, than currently assumed by NY SERDA, these results have a high degree of
variance and consequently have not been used to adjust NY SERDA's figures reported in Table 5-111.
Therealization rate for this programis 1.0.

8 cumulative program savings impacts are the sum of the savings realized across the life of the program. A measure completed
in January of 2001 and that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as
of December 31, 2004. The measure still delivers an annual savings of 100kWh/year at the close of 2004.
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NY SERDA Savings Calculations

Participating vendors report qualifying motor salesto NY SERDA so that basic information concerning
every motor sale is known (including manufacturer, model number, horsepower, speed, voltage, enclosure
type, and efficiency). The annual electric energy savings for the replaced motors are currently being
calculated using Equation 5-6:

Equation 5-6

k\M"savmgs=(0-746)(HP)(L)(hours)( 100 __100 J

EPAct 77 premium

where:
0.746 = conversion factor from horsepower to kW (kW/hp)
HP = rated horsepower of replaced motor
L = motor load (%), assumed to be 75% for all motors
hours = number of annual operating hours, assumed to be 5,000 for all motors
Tepact = Minimum motor efficiency per EPAct regulations (%)
Npremium = rated motor efficiency of premium-efficiency motor (%)

The connected kW demand reduction is determined by dividing the kwh savings (from Equation 5-6) by
the assumed annual operating hours (5,000). A factor of 0.95 is then applied to calculate the summer on-
peak coincident demand reduction. The motor load of 75% is an assumption based on a properly sized
motor as documented in a 1998 study conducted by Xenergy.?* The annual number of hours that the
motors operate is assumed to be constant at 5,000. Motor operating hours were originally based on motor
size, but the approach was simplified in late 2002 based on information primarily from the Northeast
Energy Efficiency Partnerships.®

The size, speed, and enclosure type of the motor determines the efficiencies used in Equation 5-6. The
efficiency of the replaced motor is assumed to be equal to the minimum EPAct requirement. EPAct®
mandates minimum efficiency levels for general-purpose commercia and industrial motors manufactured
or imported into the U.S. after October 24, 1997. The efficiency of the premium-efficiency replacement
motor is taken from the documentation submitted by the vendor and must meet the NEMA Premium®
efficiency criteriaratings.?” NYSERDA used similar CEE efficiency standards for motors sold under
PONs 451 (1998) and 501 (2000). In July of 2001, NY SERDA adopted the revised NEMA and CEE
Premium Efficiency Standards, known as the NEMA Premium® qualifications. This affected all motors
sold under PONs 592 (2001) and 660 (2002 and up) as well as motors sold under previous PONs after the
effective date. The NEMA Premium® qualifications are generally one to two percent more efficient than
the EPACct requirements.

8 Xenergy, Inc., United Sates Industrial Motor Systems Market Opportunities Assessment, prepared for the Office of Industrial
Technologies and Oak Ridge National Laboratory, December 1998, p. 62.

& Study of 5,299 motors; data summarized in the Lotus spreadsheet "NEEP motor run hours.123".
8 pyblic Law 102-486, October 24,1992, published by the U.S. Government Printing Office, Washington, D.C.

87 "NEMA Premium® Product Scope and Nominal Efficiency Levels', published by the National Electrical Manufacturers
Association, Rosslyn, VA, or "CEE Premium-Efficiency Motors Initiative Efficiency Specifications®, published by the
Consortium for Energy Efficiency, Inc., Boston, MA.
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The only terms in Equation 5-6 subject to site-specific variation are the motor load and the annual
operating hours. Both of these terms have been the subject of studies in jurisdictions other than

NY SERDA'’s, primarily for motorsin industrial, rather than commercial, settings. Large variations have
been observed, depending on the application.

For every twentieth qualified® motor sold by each participating vendor, the current program
implementation contractor, Applied Proactive Technologies (APT), attempts to visit the facility where the
motor was delivered and administer a standard survey on behalf of NY SERDA. Motor installation is not
required prior to asitevisit. Even if the motor has been installed, no measurements are taken; however,
several survey guestions address cross-program participation. Asof August 16, 2004, 23 of 131
respondents (18%) reported receiving incentives from other programs. Of the 23, nine named the Smart
Equipment Choices program, two named the Commercial/Industrial Performance Program, and the others
could not name the program involved.

Datafrom qualified motor sales occurring after January 2002 are stored in an Access database maintained
by APT; earlier data has been archived in an Excel spreadsheet. The database calculates the kWh and kW
savings for each motor using the described methods. Program savings reports can be generated at any
time using the database.

M&V Methodology

The objective of the M&V evaluation activities conducted by Nexant was to verify the energy (MWh)
savings and demand reduction (MW) realized as aresult of the program. The basic approach was to
examine a sample of motor salesin detail, develop realization rates or correction factors to adjust

NY SERDA'’ s reported results to match the examination findings, and to then, if possible, adjust the
reported savings for the entire program by applying the realization rates to each motor’ s reported savings.
A redlization rate is the percentage of NY SERDA -reported savings that is achieved, as determined by
Nexant'sreview. A readlization rate of 1 indicates no difference between reported and achieved savings.
The following sections describe the M&V evaluation tasks and methodol ogies.

Sample Selection

Since the Premium-Efficiency Maotors Program targets motor vendors, motor purchasers may be unaware
of the program. A decision was made early in the evaluation process to take advantage of the pre-existing
motor user contacts made by APT through their survey of every twentieth motor sold. It was assumed
that these motor users would be more receptive to M&V activities since they were aready familiar with
APT. Given that the survey process randomly selects every twentieth motor, the motorsinvolved are
considered to be representative of the program as awhole.

Nexant stratified the list of past survey participants by the associated motor size and randomly selected
motorsin each stratum to meet the desired 20% precision and 80% confidence levels. The original strata
are shownin Table 5-112.

8 The term qualified is used to refer to a motor sale that meets the program eligibility requirements.
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Table5-112. Original Strata

Desired Sample Size
1to3 5
510100 10
125 to 200 3
Total 18

APT contacted the selected motor users to determine if the motors were installed, accessible, and
operating, and to seeif they would permit M&V activities. Many declined to participate without stating a
reason, and eventually the mgjority of past survey participants were contacted. When it became clear that
the desired sample size could not be achieved, the original strata were revised as shown in Table 5-113 to
insure that each stratum contained at least two motors. The reduced sample size was aresult of the
difficulty in persuading motor usersto allow M&V activities on their site.

Table5-113. Revised Strata

Actual Sample Size

1to3 4

5to 200 5

Total 9

Ste Visits
A typical site visit consisted of:
. L ocating the selected motor and verifying motor nameplate data.

. L ocating the appropriate electric panel and measuring current (3 phases), voltage (3 readings,
between phases), and true root-mean-square (RMS) power consumption.

. Installing a data logger on the motor enclosure to measure motor operating hours (two loggers
were sometimes installed for redundancy).

True RM S power measurements were taken with a Fluke 41B Power Harmonics Tester, using a method
suitable for balanced and unbalanced loads. The tester measures true RMS power with a nominal
accuracy of 1%. Fluke calibrated the tester on December 9, 2003. All power measurements were
instantaneous and taken at normal operating conditions.

Operating hours were recorded with Hobo H6 Motor On/Off Data L oggers from Onset Computer
Corporation. The loggers contain an AC field sensor that responds to the electromagnetic field
surrounding an operating electric motor. The loggers check for a state change every 0.5 seconds and
record the times at which the state changes occur. The motor users removed the loggers from the motors
after approximately three weeks and returned them to Nexant by mail. Representatives from APT
arranged and attended most of the site visits.

Analysis

The information gathered from each motor was used to calculate savings and demand reductions using
NY SERDA's established method, but substituting the actual measured load and annual operating hours.
The annual operating hours were determined by extrapolating from the measured operating hours. In
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some cases, adjustments were required to account for holiday periods, plant shutdowns, and other
abnormal events.

The summer coincident on-peak demand reduction was calculated by multiplying the connected kW
demand by a coincidence factor specific to the motor. The coincidence factor reflects the potential that
the motor will operate during the entire summer on-peak period. To estimate the factor, the winter
operating hour measurements were considered along with information supplied by the motor user
regarding summer operation.

M&V Review Findings

The kWh savings equation used by NY SERDA (Equation 5-6) is awidely used formula derived from the
definition of electric motor efficiency. In all cases, the baseline motor is assumed to be a standard
efficiency model meeting the EPAct minimum efficiency standard. The two termsin Equation 1 subject
to site-specific variation, motor load and annual operating hours, were measured for atotal of nine
motors, all at different sites. Two additional sites were visited but due to logger failures the data collected
were not valid and could not be included in the analysis; time constraints did not permit additional
logging.

The variance for the redlization rates is high, making them too unreliable to adjust the program impacts.
For example, the kWh realization rateis 1.13 + 0.57 ranging from 0.56 to 1.70. Since the kWh realization
rate is greater than 1, there is evidence that NY SERDA's reported program savings may be slightly
understated. Asshown in Table 5-114, motors in the sample operated longer hours and at lower loads
than is currently assumed by NY SERDA.

Table5-114. Key M&V Results

NYSERDA
Annual operating 2,788 to 8,760 6,065 6,795 5,000
hours
Load® 8 to 106% 61% 72% 75%

1 Can exceed 100% with suitable service factor.

The coincidence factors used to determine the summer on-peak coincident demand reduction for each
motor ranged from 0.33 to 1.00, with an average of 0.80. This average factor islower than the 0.90 factor
used by NY SERDA.

Two of the nine motors in the final sample had variable speed drives (V SDs). For these motors, power
measurements were taken at the input to the VSD and no attempt was made to vary the VSD speed from
the existing set point. Although the program encourages the use of V SDs through educational outreach,
data have not been collected regarding the installation or operation of V SDs connected to motors sold
through the program.

Recommendations

Nexant recommends the continued collection of true RM S power measurements and operating hour data
in 2005, particularly for motorsin the largest horsepower categories. Participants in the Smart Equipment
Choices program and the Commercial/Industrial Performance Program who have purchased premium-
efficiency motors could be approached for M&V activities since the motors would probably be similar to
the motors purchased through the Premium-Efficiency Motors program. The sample can be considered
complete when the precision is less than or equal to 20%.
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If the twentieth motor surveys continue in 2005, Nexant recommends that the following information be
collected, if available:

. Presence of VSD on new motor

. Presence of VSD on baseline motor

. Nameplate data for baseline motor

. Predicted motor operation during summer on-peak period

5.10.3 Premium-Efficiency Motors Program Market Characterization, Market Assessment, and
Causality (M CAC) Evaluation

Premium-Efficiency Motors Program MCAC Research Approach

In 2004, the MCAC team conducted a full evaluation of the Premium-Efficiency Motors (PEM) Program.
The research approach used by the MCAC Team to conduct the evaluation of the PEM Program consisted
of: in-person meetings with PEM Program staff; areview of program offering solicitations; areview of
PEM tracking databases; review of numerous secondary data sources; and primary data collection with
various groups. Table 5-115 summarizes the survey efforts conducted for the MCAC evaluation of the
PEM Program. Each survey effort isthen discussed in detail.

Table5-115. Retrospective Market Actor Survey Effortsfor the PEM Program

Confidence/
Precision?
Program Staff and Implementation 6 6 100% NA
Contractors
Active Participating Motor Vendors 101 43 108% 90/10
Inactive Participating Motor Vendors 76 34 113% 90/10
Participating End-Use Customers 540 est? 35 87% 90/13

! Based on the PEM Program requirement of verifiying 1/20 of all motors receiving incentives through the program.

2 The confidence and precision levels shown in the table are based on formulae for estimating proportions. The largest variance
occurs when the proportion is 0.5; i.e., one half of the respondents indicate they are in that group and one half state that they are
not in that group. The calculation assumes the variance with this 50/50 split. 1t should be noted that each question in a survey
will have a different confidence interval and precision depending upon the range of possible answers for multi-category
questions or continuous variables and the dispersion of responses. While these confidence interval estimates for proportions are
potentially misleading for questions that do not ask about a proportion, it has become relatively standard in evaluation and
assessment research to report these levels since they allow for a comparison across survey efforts.

Participating Active Vendor Survey Approach

Surveys of active vendors participating in the PEM Program were conducted by APT (the PEM Program
Implementation Contractor) with survey development and interviewer training provided by the MCAC
Team. The surveys were conducted on-site at the vendor location. For the sample frame of 101 active
vendors, the primary stratification method employed a proportional sampling approach based upon
incentive amount, to ensure that the most active vendor allies are adequately represented.
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. Stratum 1 — Allies that accounted for 50% of total incentives disbursed by the PEM Program.
The population of this stratum was seven participating vendors. All seven vendors were
surveyed.

. Stratum 2 — Allies that accounted for the next 30% of total incentives disbursed by the PEM
Program. The population of this stratum was eight participating vendors. All eight vendors were
surveyed.

. Stratum 3 — Allies that accounted for the final 20% of total incentives disbursed by the PEM
Program. All the remaining active vendors fell into this stratum and atotal of 25 were surveyed.

A total of 61 active firms were available as aternate contacts. The vendor allies within Stratum 3 were
selected via a simple random process, and additional allies were chosen (also by simple random selection)
as secondary respondents to be used in the event that a primary respondent was unable or unwilling to
complete the survey. All vendor surveys were completed prior to the announcement of the elimination of
vendor financial incentives.

Participating Inactive Vendor Survey Approach

Inactive vendors were also surveyed on-site by APT. The inactive vendor surveys were identical to the
surveys presented to active vendors except for references to the influence of financial incentives. For
inactive vendor alies, the surveys employed a random sampling approach, with additional allies being
chosen (also by simple random selection) as secondary respondents to be used in the event that a primary
respondent was unable or unwilling to complete the survey. The inactive vendor sample aso attempted to
achieve respondent quotas to match the proportion of sampled active vendors from the six geographic
regions defined by the PEM Program.

Participating End-Use Customer Survey Approach

Sinceits inception, the PEM Program has surveyed every 20" end-use customer who purchases a
qualifying NEMA Premium® motor through a participating active vendor as part of normal program
measurement and verification activities. Since the program does not interact directly with end-use
customers, the data on every 20" motor customer is the only access to this group. Therefore, the survey
instrument used by APT was revised to also meet the needs of the 2004 MCAC effort, and was
administered by APT staff during on-site visits in the fourth quarter of 2004. The goal was to reach 40
end-use customers. The sample is random because it is administered after every 20™ motor purchased
from a participating vendor. The sample was not stratified in any manner.

Premium-Efficiency Motors Program Market Characterization Findings

Key findings from the market characterization effort include:

. Sales of general-purpose, 3-phase AC induction motors have increased in the past year for both
EPAct and NEMA Premium® integral three-phase motors.

. MCAC survey respondents indicated that motor vendors sold atotal of 21,276 motors from
fourth-quarter 2003 through third-quarter 2004. A total of 66 vendors provided estimates, which
represents 31% of the distributors and vendorsidentified in New York.2® Extrapolating this data
to the total population of distributors and vendorsin New Y ork makes it possible to estimate the
total market for motors sold in 2004, approximately 67,700 motors, as shown in the Table 5-116.

8 Easton Consultants and Xenergy, Inc, Northeast Premium Motor Initiative Market Baseline and Transformation Assessment,
June 10, 1999.
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Table5-116. EPAct and NEMA Premium® Integral 3-Phase Motors Market Size

2004 MCAC Study

2004

New York Integral Motor Market 70,000 60,000 67,700

Sources: Xenergy Inc. and Easton Consultants Inc., ENERGY $MART Program Evaluation and Market Assessment, October
2001 and 2004 MCAC vendor surveys.

. Shipment data provided by the National Electrical Manufacturers Association (NEMA) indicated
that atotal of 14,825 premium-efficiency motors had been shipped to New York in 2003. Using
the estimate of 67,700 motors sold in 2004, and assuming the motors market remained relatively
constant between 2003 and 2004, it is estimated that NEMA Premium® motors accounted for
nearly 22% of motors sold in New Y ork during 2004.

. In their 2001 study, Xenergy Inc. and Easton Consultants reported that the motors market in New
York issimilar to that found in other regions of the Northeast (e.g. New England and New
Jersey). Figure 5-25 shows the “flow” of motors as they move through the distribution chain
from manufacturers to end users. It can be observed in Figure 5-25 that vendors and original
equipment manufacturers (OEMs) account for ailmost all (95%) of the motors that flow from
manufacturers to end users. Approximately 40% of all manufactured motors flow through
vendors (either directly to end users or through contractors), and approximately 55% flow
through OEMSs; only 5% of all manufactured motors flow directly to end users from
manufacturers. Furthermore, vendors resell most of the motors received from manufacturers
directly to end users, but they also resell arelatively small amount to contractors and back to
OEMs.

. Nine motor manufacturers dominate the market in New Y ork. According to Xenergy Inc. and
Easton Consultants 2001 market study, Baldor and USEM are the top suppliers to the New Y ork
market and have a combined market share of 35 to 45%.%

. According the Easton/X energy baseline study,” the number of motor vendorsin New York in
1999 was 210. Program records indicate that 177 vendors are currently participating in the PEM
Program, indicating that 84.3% of all motor vendors in the state are currently enrolled in the
program. More than half of the vendors enrolled in the program (101 or 57.1%) are considered
activein that they have applied for a program incentive within the last three program funding
rounds (PONs 501-00, 592-01, and 660-02), which equate to calendar years 2002, 2003, and
2004.

%0 Xenergy Inc. and Easton Consultants Inc., ENERGY $MARTM Program Evaluation and Market Assessment, October 2001.

¥ Easton Consultants and Xenergy, Inc, Northeast Premium Motor Initiative Market Baseline and Transformation Assessment,
June 10, 1999.
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NEMA Premium® motors compared to just 11.1% of respondents who reported the same level of
familiarity with EPAct motors.

. End-use customers’ increasing familiarity with NEMA Premium® motors is being reflected in
vendors' sales policies. Forty percent of participating motor vendors reported that they include
NEMA Premium® motorsin most or all sales situations.

. Active vendors, in general, have more accurate perceptions of the end-use customer market than
inactive vendors. Asan example, 17% of end-use customers surveyed indicated that their
organization employs aformal, motor management policy. Active vendors who responded to the
survey closely matched the customer response by estimating that 14% of end-use customers had
such a policy, while inactive vendors who were surveyed estimated the number at 40%.

. When all participating motor vendors were asked how their NEMA Premium® motor stock levels
compare to stock levels before participation in the PEM Program, 40% stated it had increased
while only 4% reported it had decreased. Active vendors were more likely to report increasing
stock levels of NEMA Premium® motors than inactive vendors. Nearly half of active vendors
(48%) reported increasing stock levels of NEMA Premium® motors compared to just 23% of
inactive vendors.

. Vendors were asked how often their sales staff informs customers of NEMA Premium® motors.
Nearly 66% of active vendors indicated that they inform customers “most” or “al” of thetimein
both telephone and counter sales activities compared to only 23% of inactive vendors who
reported the same two categories.

. Nearly half of active vendors indicated that they sell variable speed drives (VSDs) with NEMA
Premium® motors. Active vendors estimated that approximately 21% of NEMA Premium®
motors they sell include aVSD and that 31% of VSD sales are attributable to the PEM Program.
Inactive vendor reported similar trends but tended to credit the PEM Program with slightly higher
influence regarding VSD sdles.

. Vendors were asked how their participation in the PEM Program had affected their relationships
with end-use customers. Active vendors indicated that the PEM Program had improved customer
relations with approximately 29% of their customer base, more than double that reported by
inactive vendors (11%). These same trends are present in terms of average revenue, and none of
the vendors, active or inactive, indicated that their participation in the PEM Program had a
negative effect on either their customer base or average revenues.

Premium-Efficiency Motors Program Attribution Findings

Results for attribution are based on surveys conducted with active and inactive motor vendors and
participating end users. Select findings from the attribution/causality component of the MCAC
evauation include:

. Overall, freeridership is estimated at 67% and total spillover is estimated at 168%. Some possible
reasons why both the freeridership and spillover numbers are large relative to those seen for other
programs are:

- The number of NEMA Premium® motors that were provided an incentive through the
program, i.e., that were sold outside of the program by participating vendors (and influenced
by the program), is large relative to the number of motors sold in the program. Some of these
non-program sales were influenced by the program leading to the high spillover number. The
fact that they did not apply for the incentive may reflect the modest value of incentives most
recently offered by this program. The Premium-Efficiency Motors Program discontinued all
incentives beginning in January 2005.

Annual Report 5-218






Section 5: Business and Ingtitutional (B/I) Programs Commercial HVAC Program

. Severa vendors indicated that there are two primary waysto sell VSDs;

- VSDsare sold as a package deal with amotor (NEMA Premium® motor or EPAct), where the
equipment is presented as a set and then the sales incentives are applied accordingly.

- VSDsaresold asan ‘up-sell’ to NEMA Premium® motors, where the customer is first
educated about energy efficiency through the NEMA Premium® motor sale process, then sold
adrive after they have become interested in energy efficiency and spent the time to
understand motor options. The first step, selling the NEMA Premium® motor, presents little
risk to the vendor because the incremental investment is relatively small and offers a good
way to present the value of energy efficiency to customers. Customerswho are willing to pay
the incremental price for NEMA Premium® motors are then more likely to understand VSD
applications and their value, and so present good V SD sales prospects. Thisinformation
should assist in program design as the program increasingly focuses on motor management.

Future program efforts may consider these V SD sal es approaches when devel oping training
materials and tools that promote NEMA Premium® motors. V SDs might become even better
integrated within the PEM Program through an effort to develop a stronger link between NEMA
Premium® motors and VSDs. Already, considerable spillover has been identified through sales of
V SDs as components of NEMA Premium® motor packages, and the NY SERDA program has
been credited by vendors as contributing to increased sales of VVSDswith NEMA Premium®
motors.

PEM Program Evaluation Suggestions
The following eval uation related suggestions came out of the MCAC evaluation work:

. Continue to acquire and develop data provided by NEMA on motor shipmentsin New Y ork and
nationally

. Because of the large impact of V SDs, more extensive effort should be placed on tracking VSD
sales, applications, distribution, etc. for both active and inactive vendors

. A baseline study of the VSD market, including information on V SD usage, market saturation,

cost, and trends could be conducted

. Continue efforts to identify overlap between the PEM Program and other programs

511 COMMERCIAL HVAC PROGRAM

Program Synopsis

The Commercial HVAC Program is designed to increase the availability, promotion, sale, and long-term
performance of energy-efficient commercial or industrial heating, ventilation, and air conditioning
(HVAC) products and services. The program is also designed to promote more widespread use of
building commissioning. The program targets building owners and managers, commissioning providers,
and HVAC contractors and distributors. For HVAC contractors, training and marketing support are
provided to help develop and market profitable energy efficiency services (including maintenance
services and equipment sales) to commercial customers with packaged HVAC systems. Contractors sign
a Memorandum of Understanding with NY SERDA agreeing to promote high-efficiency equipment and
comprehensive maintenance services. The program also works with end users of HVAC equipment. For
end users, including building owners and managers, and state and local government procurement officials,
the Commercial HVAC Program offers informational materials and a program wehsite promoting the
benefits of high-efficiency equipment and comprehensive maintenance tune-ups. The program will also
pursue aggregated (group) purchases of high-efficiency equipment. Activities with government-sector
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end users are coordinated with Executive Order No. 111. The introductory workshops, informational
materials, and technical assistance and outreach help building owners learn about the benefits of
commissioning. The Commercial HVAC Program aso provides workshops to help A& E firms and
energy service companies apply design and analysis principles to high-efficiency equipment.

The Commercial HYAC Programis part of the Mid-Market projects that grew out of NY SERDA’s
Upstream Market Transformation Initiative. Aspart of thisinitiative, the program was aimed at
increasing the availability, promotion, and sale of energy-efficient products and services by changing the
behavior of upstream and midstream market participants.

The program reports energy savings and demand reduction for demonstration programs and HVAC tune-
ups. Program savings are based on data from widely accepted advanced diagnostic tools. To date the
savings have been based exclusively on computer simulation results, because measured data have not
been available.

Program Accomplishments

As of December 31, 2004, the program anticipated net savings of 8,316 MWh/year. Additional
accomplishments of the Commercial HYAC Program are summarized in Table 5-119.

Table5-119. Commercial HVAC Program Accomplishments

Accomplishment

Marketing/Promotion There appears to be cross-program element spillover

Market Acceptance With respect to Commissioning, an estimated 21.3 million square feet of new construction was
commissioned in the previous year

According to 81% of participating allies surveyed, the market for HVAC applications increased or
increased significantly in the past two years, particularly for Demand Control Ventilation (DCV) and
Commissioning

Market Potential With respect to “ Spec and Sell”, program ally sales of both standard and high efficiency packaged
equipment was an estimated 5.4% of annal shipments
Technical Potential The technical savings potential for maintaining efficient operation of packaged equipment is
significant
Energy Savings Cumulative Annual Net Energy Savings = 8.3 GWh/yr. Demand Reduction = 2.6 MW

Summary of Recommendations
Recommendations for the Commercial HVAC Program include:
. In general, program elements would benefit by more complete gross savings data.

. Combining the Demand Contral Ventilation (DCV) and Advanced Diagnostics (AD) components
of the program might increase market acceptance of both technologies.

. Cost was cited as a significant barrier to the adoption of these technologies and practices. This
can be addressed, in part, through education and salestools that illustrate the payback and
financial benefits of these investments. This might include more emphasis on sales assistance to
help contractors demonstrate the value of the investment and overall value proposition to facility
owners and operators.
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5.11.1 Commercial HVAC Measurement and Verification

Nexant, Inc., the Measurement and Verification (M& V) evaluation contractor for the New York Ener gy
$mart* Program, has conducted an independent review of the savings impacts reported by NY SERDA
for the Commercial HVAC program. The objective of the review wasto verify the estimate of the
program’s cumulative savings. Based on Nexant's review, as of December 31, 2004, the program resulted
in the energy savings and demand reductions shown in Table 5-120.

Table 5-120. HVAC Program Estimated Energy Savings and Demand Reduction (Through December 2004)

Summer On-Peak? Coincident Demand Reduction (MW)

151 0.13

! Cumulative annual savingsimpacts are the savings realized in a single calendar year from all measures installed to date.
2 June 1 to August 31, Monday through Friday, excluding holidays, noon to 6 PM.

Since the program began in 1999, it has resulted in an estimated cumul ative program savings of 467
MWh.® Nexant’s estimated program impacts are based on quarterly energy and demand savings reports
provided by NYSERDA. No adjustments needed to be made to NY SERDA'’ s reported savings.

NY SERDA Savings Calculations

The Commercial HVAC program reports annual kWh savings and average kW reduction for
demonstration projects enrolled in the Advanced Diagnostics program pilot. Technicians collect pre- and
post-tune-up data electronically and submit reports on each job to the program. Savings are based on
these measured data and assumed annual operating hours. While other program components also likely
result in savings, such as Commissioning and Spec and Sell Training, there are no incentives provided per
project and are therefore unreported. The program components that do provide incentives may not be
capturing the full impact of the program due to the modest value of incentives.**

M&V Methodology

In 2003, Nexant’s M&V evaluation of the Commercial HVAC program involved a general review of
current program procedures for calculating, tracking and reporting kwWh and kW savings. Information for
this evaluation was obtained through interviews with NY SERDA program managers and Nexant’ s review
of NY SERDA’s internal impact reports.

Using the quarterly reports provided by NY SERDA, Nexant extrapolated the cumulative program savings
from June 30, 2002 through December 31, 2004. Equation 5-7 was used to calculate Nexant’s cumulative
kWh savings:

% cumulative program savings impacts are the sum of the savings realized across the life of the program. A measure completed
in January of 2001 that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as of
December 31, 2004. The measure still delivers an annual savings of 100kWh/year at the close of 2004.

9 The Market Characterization, Market Assessment, and Causality evaluation of the Commercial HVAC Program addresses this
underreporting with ‘influence factors' to capture the additional amount of market activity the program can claim.
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Equation 5-7.
t
k\thurmlative = Z k\Nhi,annual * (NI / 365)
i=1
where:
KWh,, e = Cumulative kWh savings
KWh e = Annual kWh savings reported for i quarter

N; = number of days between 12/31/2003 and the end of thei" quarter
t = number of quarters

In 2004 Nexant reviewed the algorithms used to calculate energy and demand savings for installations in
the Demand Control Ventilation Pilot Program. Details of the review are contained in the following
section.

M&V Review Findings

Program energy savings are based on data from widely accepted advanced diagnostic tools.

Demand Control Ventilation Pilot Program

During the 2004 program year, the Commercial HVAC program expanded its existing scope through the
creation of the Demand Control Ventilation (DCV) Pilot Program. The DCV pilot offers training and
cash incentives to HVAC contractorsto install DCV sensors on existing commercial rooftop units.
Nexant provided technical review and offered direction to NY SERDA and the program’s implementation
contractors regarding the methods used to determine the annual electric energy savings and summer on-
peak coincident demand reduction for installations of DCV sensors. Nexant did not attempt to
independently measure and verify the savings claimed by the program for DCV installations due to the
small scale of savings.

Key findings of Nexant’s DCV review included the following:

. Energy savings are based exclusively on computer simulation, currently three different simulation
programs are used, and at least one simulation package (i.e. Honeywell Savings Estimator) was
itself constructed from DOE2 simulations.®® The program does not have measured data that could
substantiate or modify the simulated predictions.

. The program uses the following method for determining the energy savings for each DCV sensor:

- Each sensor manufacturer uses its own proprietary software package to simulate a project’s
annual energy (kWh) savings. The packages are the Honeywell Savings Estimator (HSE), the
Telaire Venulator Savings Estimator, and the Airtest Excel Spreadsheet. Inputsto the
software programs include geographic location, occupancy schedule, indoor temperature set
points, cooling equipment efficiency, and other variables that affect the building'sHVAC
equipment’ s energy usage. HSE software isvalid only for constant-volume, single zone
systems. Itislikely that this limitation also applies to the other manufacturer’ s packages,
though Nexant did not have the background information needed to verify this assumption.

% Brandemuehl, Michael, and Braun, James, The Impact of Demand-Controlled and Economizer Ventilation Srategies on
Energy Usein Buildings, ASHRAE.
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- The program’simplementation contractor reviews the annual energy savings estimate that is
submitted by the installation contractor by running the same simulation model set at the
default settings. If the results of the two methods differ by more than + 5%, the
implementation contractor contacts the installer to investigate the difference. Differences are
usually due to the installing contractor using equipment-specific input parameters rather than
the default values assumed in the software. The implementation contractor validates the
installer’ sinput parameters, or makes corrections and recal cul ates the project savings.

. The program does not have a consistent methodology to determine Summer Peak Demand
Savings.

- The Honeywell software cal culates the maximum demand savings that occurred over the
summer peak period

- TheTelaire and Airtest programs only report annual energy (kWh); they do not calculate
summer peak demand savings

- The program does not have a coincident summer peak diversity factor (the probability,
expressed in %, that a single piece of equipment is operating during the summer peak period)
for the DCV measure

Nexant received and reviewed copies of Honeywell’ s Savings Estimator and the Telaire Venulator
Savings Estimator software. These programs are hourly simulation models that use engineering
algorithms, weather data files for specified geographic locations, and user inputs to determine the energy
savings estimate. The assumptions and algorithms used by each in determining savings conform to
accepted engineering methods, and the predicted savings are believed to be reliable estimates of actual
savings. Nexant also reviewed the “HSE Post Processor”. The Post Processor is used to formally present
the energy savings as determined by the HSE; it does not modify the results of the Estimator.

Recommendations

Nexant has the following recommendations for reporting energy (kWh) savings for the Demand Control
Ventilation Pilot Program:

. NY SERDA should continue to report kWh savings based on the simulated performance predicted
by the manufacturer’ s software packages. The small size of the pilot program’ s budget, reported
at $100,000, cannot support an extensive measurement and verification effort.

. The implementation contractor should verify that each unitary air conditioner enrolled in the
program is a constant volume system serving asingle zone. The HSE and most likely the Telaire
and Airtest software packages will need to be modified in order to simulate a variable volume
and/or multi-zone system.

Nexant recommends the following procedures for calculating coincident summer peak demand savings:

. For projects that install Honeywell equipment, NY SERDA should report the coincident demand
reduction estimated by the Honeywell Savings Estimator, multiplied by a diversified coincidence
factor of 90%. The factor, which represents the probability that a piece of cooling equipment will
be operating during the summer on-peak period, was developed by GDS Associates® for
NY SERDA based on data from the Commercial/Industrial Performance Program.

% GDS Associates, Inc., New York Energy $mart™ Coincident Peak Demand Analysis, May 15, 2003.
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. For projects using Telaire or Airtest equipment, NY SERDA should divide the simulated annual
kWh savings by the demand factor developed for cooling measures by GDS Associates, using
Equation 5-8:

kWh

annual savings

1,625

Where 1,625 is the demand factor for cooling measures developed by GDS. The factor has units
of KWh/kW, and incorporates diversity and coincidence.

. NY SERDA should request that Telaire and Airtest each modify their software to report summer
on peak demand reduction. This should be afairly ssimple task as both programs perform hourly
simulations and therefore calculate hourly demand requirements. The modification will result in
application-specific demand reduction estimates. GDS developed the demand factor using data
from many cooling technologies, regions and applications; the results are therefore generalized.

Equation 5-8. KW pea recuction =

5.11.2 Commercial HVAC Program Market Characterization, Market Assessment, and Causality
(MCAC) Evaluation

In 2004, the MCAC team conducted a full evaluation of the Commercial HVAC Program. The research
approach and findings are discussed in this section.

Commercia HVAC Program Research Approach

The MCAC research approach for the Commercial HV AC Program consisted of in-person meetings with
program staff, review of program solicitations, review of program tracking databases, review of numerous
secondary data sources, and primary data collection. Table 5-121 summarizes the primary data collection
conducted for the MCAC evaluation of the Commercial HYAC Program. All of the surveys were
combined instruments addressing both market characterization/assessment, and causality/attribution.

Each survey effort is further discussed in the following text.

Participating HVAC Allies

Acrossits four program elements, the HV AC Program has provided training and support for about 560
participating alies. The MCAC Team completed 86 surveys from this population. Various program
records were used to provide a sample frame for participantsin the four program elements, including lists
of:

. 289 commissioning agents, contractors, A& Es and facility owners who participated in
Commissioning and Retro-commissioning training

. 110 contractors of attended any one of three Spec and Sell Training sessions

. 89 contractors who participated in Advanced Diagnostics training

. 71 contractors who participated in Demand Control Ventilation training and who also signed a

memorandum of understanding with NY SERDA to identify and develop DCV projects

Surveys were conducted via telephone with respondents also having the option to compl ete the surveys
viaemail if they preferred.”” At least five attempts were made at various times of the day, as necessary, to
contact each primary respondent in the samples. Each attempt, including the date, time, and result, was

o Respondents were encouraged to complete the survey viatelephone and all respondents chose to do so.
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recorded as part of the standard call disposition. If five unsuccessful attempts were made or respondent
refusal occurred, the primary respondent was replaced with a secondary respondent pulled sequentially

from thelist of aternates for that sample.

Table5-121. Retrospective Market Actor Survey Effortsfor the Commercial HVAC Program

Confidence/
Precision®

Participating Contractor Allies (All)? 559 86 90/8

Commissioning Allies 289 23 80/13

Spec and Sell Allies 110 22 80/12

Advanced Diagnostics Allies 89 18 80/14

Demand Control Ventilation Allies 71 23 80/11

Participating End-use Customers (Advanced Diagnostics) 122 14 80/16
HVAC Program Implementation Staff (NY SERDA and Contractors) 11 6 NA

! The confidence and precision levels shown in the table are based on formulae for estimating proportions. The largest variance
occurs when the proportion is 0.5; i.e., one half of the respondents indicate they are in that group and one half state that they are
not in that group. The calculation assumes the variance with this 50/50 split. It should be noted that each question in a survey
will have a different confidence interval and precision depending upon the range of possible answers for multi-category questions
or continuous variables and the dispersion of responses. While these confidence interval estimates for proportions are potentially
misleading for questions that do not ask about a proportion, it has become relatively standard in evaluation and assessment
research to report these levels since they allow for a comparison across survey efforts.

2This row presents the sum of the four rows below.

Participating End-Use Customers

End-use customers who had received maintenance on their HV AC systems by a participating contractor
who used advanced diagnostics in the course of their work were also interviewed. This survey was
intended to gather end-use customer perceptions about HV AC maintenance and the benefits of the use of
advanced diagnostics maintenance tools. Fourteen out of a planned sample of 40 customers were
interviewed. While this effort did yield some market characterization data, attempts to gather attribution
and spillover data from this population were not successful for several reasons. Primary among these was
the end users’ difficulty in recalling the maintenance service, and their lack of awareness that advanced
diagnostic equipment had been used when the service occurred. In general, end-use customers tended to
be smaller commercial operations that were not actively engaged in building-system maintenance.

Non-Participating Market Actors

The MCAC Team conducted two market-wide data collection efforts with non-participant target groups.
These market-wide survey efforts — one focused on end-use customers and one focused on companies that
provide energy services — provide information regarding market actors that are eligible to participate in
NY SERDA programs but have not done so. The approach for these surveysis summarized in Section

5.1.5.
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Commercia HVAC Program Market Characterization Findings

Key information from the market characterization effort includes:
. With respect to the commissioning (Cx) portion of the program:

- Survey respondents indicated that 29% of newly constructed facilities larger than 100,000
square feet are commissioned each year. Considering that smaller facilities are also
commissioned, though to asignificantly lesser degree, an estimated 21.3 million square feet
of new construction was commissioned in the previous year. Based on an average of 6.4% of
energy saved, savingsin New Y ork from commissioning whole new facilitiesis estimated at
approximately 12.8 GWh annually.

- Based on their survey responses, program participants active in commissioning likely worked
on 38% of new whole building commissioning projects in the State during the past several
years.

. With respect to the Spec and Sell Training portion of the program, HV AC professionals who
participated are estimated to have sold about 7,000 packaged HVAC units collectively in the
previous year. Thisincludes both standard and high-efficiency equipment. Market baseline data
indicates that these sales account for 5.4% of estimated annual shipments of packaged HVAC
equipment to New York.® Thisimpliesthat only amodest portion of the potential market has
been reached to date.

. The annual technical savings potential for maintaining efficient operation of packaged HVAC
unitsis significant. Thisisbeing addressed by the advanced diagnostics (AD) element of the
Commercial HVAC Program. Based on comparisonsto related studies, the potential for the AD
element is demonstrated by the findings from similar studies: *

- 69% of economizers tested failed
- 46% of HVAC units did not pass refrigerant charge screen

- Air flow and fan power problems effectively reduced 10.3 Energy Efficiency Rating (EER)
unitsto 9.1 EER units

- Thetechnical potential for maintaining correct refrigerant charges and repairing broken
economizersis estimated at 2,250 GWh annually (including the installed base). Given
limited resources, AD participants active in this area are achieving significant savings by
correcting losses due to inaccurate refrigerant charges in packaged HVAC units.

. With respect to the demand control ventilation (DCV) element of the Commercial HYAC
Program:

- Interviews with Commercial HV AC Program implementation contractors indicate that the
economic market for DCV favors facilities that have a high design capacity and low average
occupancy, such as restaurants, churches, and school auditoriums. These facilities have a
high rate of financial return on DCV systems. The installed base of these types of facilities
in New York is 785 million square feet and includes 1.9 million tons of air conditioning.

% National Association of State Energy Officials, CEE Tier 2 Air Conditioning Equipment Market Baseline and Assessment,
NY SERDA, March 7, 2003.

% A baseline study conducted in California provides one benchmark for the potential for advanced diagnosticsin New York. See
Architectural Energy Corporation Architectural Energy Corporation, Integrated Design of Small HVAC Systems, prepared for
California Energy Commission, PIER Program, May 2002.
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- Thebaseline studies of packaged air conditioning systems indicate that, on average, 30% of
packaged HVAC units operate during periods when the space they condition is unoccupied.
DCV retrofits largely address this problem. The technical potential for the installed base of
“high value” facilitiesis approximately 294 GWh, while the technical potentia savings on
the total installed base in New Y ork is approximately 970 GWh.

Commercia HVAC Program Market Assessment Findings

Select findings from the market assessment work include:

. Contractor respondents believe end users have relatively low levels of awareness of advanced
diagnostics, demand control ventilation, commissioning, ENERGY ST AR® HVAC equipment,
and dual enthalpy economizers. Far and away, the lowest perceived awareness level isfor
advanced diagnosticstools. Thisvery clearly suggests that there are important unmet education
needs for end users.

. Survey respondents indicated that on average 87% of HV AC applications that participants
installed met their expectations in terms of energy savings.

. An average of 81% of program ally respondents indicated that the market for their HYAC
applications had increased or increased significantly in the past two years. Demand control
ventilation and commissioning have seen the greatest increases according to respondents.

. NY SERDA has had the greatest influence on increasing activity in the advanced diagnostics and
demand control ventilation markets. Thisisin agreement with the observation that these
measures are relatively new to the market.’® Approximately 72% of AD and DCV trainees
indicated that they had changed their business practices because of the Commercial HVAC
Program training. To put thisin context, 41% of commissioning participants indicated that they
had changed their opinions and practices.

. The most significant market barriers for each program element are:
- Commissioning: Difficulty selling services with intangible cost/benefits.
- Spec and Sdll: First cost for high-efficiency packaged HVAC units is seen astoo high.
- Advanced Diagnostics: Current fees do not cover the cost of HV AC maintenance services.
- Demand Control Ventilation: Clients did not request demand control ventilation, or are not
interested.

Commercia HVAC Program Attribution Findings

Net Energy and Demand Savings

The development of estimates for the energy and peak savings attributable to this program differs from
the approach used in the assessment of most other NY SERDA programs. For the Commercial HVAC
Program, there are no specific projects against which freeridership and spillover can be applied. Sincethe
program focuses on education and training, the attribution approach directly estimates incremental
savings (i.e., those savings attributable to the program). This was done by examining the actions taken by
program participants (e.g., implementation of recommendations from building commissioning studies)

190 The DCV technology promoted by the HVAC program is a newer solid-state retrofit technology designed for existing,
installed units. The egquipment being used in the advanced diagnostics program element, the Honeywell Service Assistant, has
been on the market for approximately five years.
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and assessing the incremental savings that occurred as aresult of the program. Since most market actors
were aready in the business of providing these services, the training and education offered by the
program presents incremental savings above what they would otherwise have achieved. Given the
relatively low costs of training compared to project-based programs, modest incremental savings can have
benefits that outweigh costs.

The frame of reference and context for these programs is important — incremental savings result from
education efforts that can be applied many times across projects, so the normal concept of project-based
freeriders and spillover does not apply. The approach used to estimate incremental savings attributable to
the program used tel ephone surveys conducted with participating mid-market actors. Establishing
attribution for each program element involved two steps:

. Determining the potential savings that could be aresult of the program (i.e., savings achieved by
program participants). Thisinvolved determining the change in activity before and after
NY SERDA training, if any, and assigning an estimated energy savings value to the changein
activity.

. Determining the level of influence (‘influence factor’) that the program activity had on the
estimated participant savings. Thisinvolved first confirming that program participants were
activein the field, and devel oping afactor for the influence of the program on those participants
that are active. It isalso recognized that some of the activities of participants would have
occurred naturally, due to influences beyond the program.

Key findings from the attribution/causality component of this evaluation include:

. The program is having significantly larger impacts on the HVAC market than program tracking
records indicate. This may be the result of two aspects of the Commercial HVAC Program:

- The Commercial HVAC Program is primarily atraining program and several of the program
elements (i.e. Commissioning and Spec and Sell Training) do not provide financial
incentives, making it difficult to track energy savings.

- The program elements that do provide financial incentives may not be capturing the full
impact of the program due to the modest value of the incentives.

. In determining incremental savings, it was established that most participants have increased the
level of activity in their respective areas of training and reasonable energy savings could be
assigned to this activity. Thelevel of influence that the program can claim on this level of
increased activity varied by program element from alow of 14% for commissioning to a high of
50% for advanced diagnostics.

. Table 5-122 provides a summary for each program element of cumulative annual energy and peak
demand savings resulting from participants’ activities, the influence factor, and the resulting
incremental savings attributable to the program. The influence factor varies between program
elements for many reasons, including the type of technology or service being promoted, and the
experience of the actorsinvolved in each program element. For example, participantsin
commissioning tend to be very specialized and extensively trained, potentially resulting in a
lower influence factor attributable to the Commercial HVAC Program training. In contrast,
participants in advanced diagnostics have typically not worked with this technology, and most of
their training is through the Commercial HVAC Program, resulting in a higher influence factor.

5-229 May, 2005



Section 5: Business and Ingtitutional (B/I) Programs Commercial HVAC Program

Table5-122. Commercial HVAC Program Influence Factor and I ncremental Savings Estimate (Cumulative
Annual Through 2004)

Cumulative Peak Demand Savings
Incremental
(Net) Savings
(MW)
Cx 9,669 14% 1,345 31 14% 0.4
SST 11,911 35% 4,287 5.6 35% 2.0
AD 407 50% 204 0.4 50% 0.2
DCV 5,168 48% 2,480 0.0 48% 0.0
Total® 27,156 31%* 8,316 9.1 31%?2 2.6

! Totals may not sum due to rounding.
2 The value for Influence Factor in the “ Total” row was derived by dividing the incremental savings by the participant savings.

. The overall estimated incremental energy savings attributable to the program is 8,316 MWh per
year. Thisisroughly 30% of participant savings, implying an overall influence factor of
approximately 30%.

. Anecdotal evidence existsthat there is cross program element spillover occurring between the
Spec and Sell Training, Advanced Diagnostics, and Demand Control Ventilation program
elements. Observations in support of thisinclude:

- Participantsin the Spec and Sell Training, Advanced Diagnostics, and Demand Control
Ventilation program elements (primarily contractors and equipment distributors) have
frequent opportunities to promote, use, or install each of these technologies.

- Program implementation contractor staff indicated that combining the DCV and AD program
elementsis under consideration due to the potentia synergies between these two applications.

- On average 40% of responding participants from the Spec and Sell Training, Advanced
Diagnostics, and Demand Control Ventilation indicated that there was spillover between
these elements.

Based on the above observations it is likely that there is cross element spillover between the Spec
and Sell Training, Advanced Diagnostics, and Demand Control Ventilation that may be on the
order of 10%. Additionally, there may be spillover that extends outside of the Commercial
HVAC Program and influences other energy efficiency activities, although these were not
addressed in the analysis. The complexity of the four-part Commercial HV AC Program made the
data collection and analysis for this specific evaluation effort extensive. However, it is
recommended that a more focused effort on cross program spillover be atopic for future program
research.

Non-Energy Benefits

The value of non-energy benefits (NEBS) was investigated. Based on survey responses from the ally
contractors, NEBs ranged from 0.9 to 1.8 times the overall value of the energy savings. The methods
used to develop the NEBs represent the current state-of-the-practice, but the MCAC Team has taken a
conservative approach in applying these values to commercia sector energy efficiency investments and
recommends a value on the order or one-quarter to one-half of the values estimated by survey
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respondents. Thiswould add another 25% to 55% to the net energy savings and peak demand savings
attributable to the Commercial HV AC Program.

Commercia HVAC Programmatic and Evaluation Related Suggestions

Commercial HVAC Programmatic Suggestions

The primary programmatic suggestions from the MCAC evaluation of the Commercial HVAC Program
include:

. Interviews with implementation contractorsindicated that combining the DCV and AD
components of the program might be an effective way to increase market acceptance of both
measures. Thisis reasonable because the failure rate for economizersis high, and is afocus of
both the DCV and AD program elements.  Owner concerns about the reliability of DCV systems
may be addressed by combining advanced diagnostics services with DCV installations.

. Cost was cited as a significant barrier to the adoption of the measures promoted by the
Commercial HVAC Program. This can be addressed, in part, through education and sales tools
that illustrate the payback and financial benefits of these investments. This might include more
emphasis on sales assistance to help contractors demonstrate the value of the investment to
facility owners and operators.

. The MCAC team has worked with the Honeywell diagnostics tool promoted by the AD program
and offers some program design recommendation based on this experience. The Honeywell
‘Service Assistant’ provides contractors and facility owners the ability to track the efficiency of a
portfolio of packaged HVAC systems over time via aweb-based data service. This service can
be especialy useful to entities that operate large numbers of units, such as school districts and
municipalities. For example, one moderate-sized California municipality operates more than
8,500 packaged HVAC units. The MCAC team advocates the program’s continued support of
thistool, but would recommend the program work with contractors to focus on the portfolio
mai ntenance attributes of the tool and market AD to entities with alarge number of units. This
would benefit contractors who would gain long term maintenance contracts, and help end usersto
capture the savings potential of proper maintenance.

Commercial HVAC Program Evaluation Related Suggestions
The primary evaluation related suggestions for the Commercial HVAC Program include:

. There are ways that the program could obtain more complete gross savings data. Severd
specific recommendations that may assist in this effort include:

- Thereispotential to track commissioning, retro-commissioning, and recommissioning
activities by obtaining baseline energy use data for facilities prior to commissioning and
confirming improvements after commissioning. An integrated data collection (IDC) design
for PON 852 would be appropriate for capturing impacts on commissioning projects.

- Inaddition, impact evaluations would benefit from an expanded use of technology. For
example, wireless data loggers can be deployed at commissioning sites to record real time
data on system operation through alow cast wireless network. This same approach can be
used to monitor HVAC systems with DCV.

. The MCAC evaluation assumes that 70% of the per ton savings estimates for maintaining
packaged HVAC unitsin California apply to similar unitsin New York. A similar baseline study
in New York may help to further identify whether the failure ratesidentified in California apply
to New Y ork, and how the savings (kWh/ton) correlate. The potential for savings from

5-231 May, 2005



Section 5: Business and Ingtitutional (B/I) Programs Commercial HVAC Program

maintaining packaged HVAC unitsis significant enough to possibly justify an approach similar to
the California study.

. A baseline study that covers all commissioning activity (commissioning, retro-commissioning,
and recommissioning) may help to establish market potential and consistent impact evaluation
guidelines for each of these activities (such as kWh/square foot impact standards for various
activities and facility types, etc.). The MCAC study shows that commissioning service providers
support al of the various commissioning activities and that activity in each areais significant.
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