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Glossary of key terms and acronyms

As-built conditions — Refers to any site-specific or measure-specific parameters that could influence the energy savings,
including quantities, sizes, load profiles, sequences of operation, setpoints, etc., as found and verified by the evaluators
during the data collection phase.

Baseline period — The baseline period is the 12 or 24 months leading up to the energy efficiency intervention or retrofit.

Bottom-up savings calculation — A savings methodology that calculates the SEM energy savings utilizing measure-level
calculations. This methodology uses measure-specific formulas, inputs, and assumptions, etc., to calculate the measure-
specific savings. The overall site savings are then calculated by aggregating the energy savings of all implemented
measures.

BRO measures — Refers to implemented or planned SEM measures that are behavioral, retrocommissioning, and
operations.

CCT - Refers the Custom Core Template, which is an Excel-based tool utilized by the SEM evaluation team to report site-
specific data collection efforts, review of participant documentation and methods, and documenting SEM evaluation team’s
methods and findings.

California Database for Energy Efficiency Resources (DEER) — Refers to the Database for Energy Efficient Resources.
This database contains information on energy efficient technologies and measures. DEER provides estimates of the energy-
savings potential for these technologies in residential and non-residential applications. DEER is used by California Energy
Efficiency (EE) Program Administrators (PAs), private sector implementers, and the EE industry across the country to
develop and design energy efficiency programs.*

California Energy Data and Reporting System (CEDARS) — Refers to the database that securely manages California
Energy Efficiency Program data reported to the Commission by Investor-Owned Utilities, Regional Energy Networks (RENS),
and certain Community Choice Aggregators (CCAs).?

Capital project —A capital project typically entails larger dollar expenditures for large equipment like a new process line or a
new central plant boiler or chiller. The company includes the project in a capital plan approved at the corporate level in
advance of the project implementation

Custom measure and project archive (CMPA) — Refers to the CPUC regulatory supervision website (Energy Division
Non-DEER Resources) which is the archive of custom measures and projects utilized by California investor-owned utilities
(I0Us) and reviewed by Energy Division staff. Every project supports secure uploading and browsing of files.

Custom project review (CPR) — Refers to the process of selecting custom projects, submitted biweekly by the PAs, for
review of all forecasted savings parameters and documents of selected projects.

Effective useful life (EUL) — An estimate of the median number of years that the measures installed under the program are
still in place and operable.

Forecasted savings — Engineering-based savings estimate derived before installation.

1 public utilities commission of California, Resolution E-5152, August 5, 2021. http://www.deeresources.com/files/DEER2023/Resolution%20E-
5152%20DEER2023%20Complete.pdf

2 California Energy Data and Reporting System (CEDARS), “Welcome to CEDARS,” cedars.sound-data.com, https://cedars.sound-data.com/
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Free-rider — A program participant that receives ratepayer-funded energy efficiency incentives even though they would have
implemented energy-saving measures without the incentive. A free-rider benefits from the incentive without incurring any
additional cost or effort.

Gross realization rate (GRR) — Refers to the ratio of achieved energy savings to predicted energy savings; as a multiplier
on Unit Energy Savings, the GRR considers the likelihood that not all CPUC approved projects undertaken by |OUs will
come to fruition.

Gross savings — Gross savings count the energy savings from installed energy efficiency measures irrespective of whether
those savings are from free riders, i.e., those customers who would have installed the measure(s) even without the financial
incentives offered under the program.

Initial claimed savings — For SEM projects, the savings claimed in CEDARS following project implementation.

Lifecycle savings — Refers to the savings associated with the lifetime of an efficiency measure undertaken by a program
participant. Equipment replaced early in its useful life might receive reduced savings for a portion of its lifetime.

Measure — Specific customer action that reduces or otherwise modifies energy end-use patterns. A product whose
installation and operation at a customer’s premises reduces the customer’s on-site energy use, compared to what would
have happened otherwise.

Measure application type (MAT) — Refers to the installation basis for each claim. There are seven approved measure
application types: Add-on Equipment, Accelerated Replacement, BRO-Behavioral, BRO-Operational, BRO-Retro-
commissioning (RCx), New Construction, and Normal Replacement.

Mixed-analysis sites — Refers to sites that used both top-down and bottom-up analysis methods in some way. Typically,

this would involve a bottom-up analysis approach in one year of the two-years cycle and a top-down modeling approach in
other year. In some cases, this was done when estimating savings for both fuels where one fuel would use one approach,
and the other fuel would use the other to estimate savings.

Net savings — The savings realized after accounting for free-ridership, the portion of gross savings that would have naturally
occurred without the program. Net savings are calculated by multiplying the gross savings by the net-to-gross ratio.

Net-to-gross ratio (NTGR) — A ratio or percentage of net program savings divided by gross or total impacts. NTGRs are
used to estimate and describe the free ridership that may be occurring within energy efficiency programs.

Non-routine adjustment (NRA) — Non-routine adjustments are used to account for the effects of non-routine events, where
the changes affected by the NRE are not suitable to the baseline or reporting period adjustment models. Non-routine
adjustments occur separately from the routine adjustments made using independent variables in the adjustment model.
Non-routine adjustments are developed using methods including but not limited to engineering analysis, sub-metering, or
other analyses using the metered energy use data.

Non-routine event (NRE) — A non-routine event is an externally driven (i.e., not related to the energy efficiency intervention)
significant change affecting energy use in the baseline or the reporting period and therefore must be accounted for in
savings estimations. Typical NREs include changes in facility size, changes in facility activity not affected by the energy
efficiency measures (such as addition or removal of a data center) or other modifications to the facility or its operation that
alter energy consumption patterns and are unrelated to the program intervention.
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Normalized metered energy consumption (NMEC) — Refers to population- or site-level programs (HOPPSs) that provide
incentives based on metered energy consumption. This initiative fulfills the directive for utilities to quickly identify high
energy-efficiency savings opportunities in existing buildings and include only CPUC-approved NMEC building programs.

Normalized savings — Savings calculated as the difference between the weather normalized baseline and performance
period statistical models.

Program administrator (PA) — An entity tasked with the functions of portfolio management of energy efficiency programs
and program choice (i.e., Marin Clean Energy (MCE),® Pacific Gas & Electric (PG&E), Southern California Edison (SCE),
Southern California Gas (SCG), San Diego Gas & Electric (SDG&E)).

Peak demand — Refers to the average demand impact, for installed or implemented measures, as would be applied to the
electric grid. CPUC Resolution E-4952 approved the Database for Energy-Efficient Resources (DEER) for 2020.
Additionally, this resolution revised the DEER Peak Period definition from 2:00 p.m. to 5:00 p.m. to 4:00 p.m. to 9:00 p.m.
effective January 1, 2020. In accordance with the CPUC staff memo issued on 03/21/19, operationalizing the 2020 DEER
Peak Period change, effective January 1, 2020, per CPUC Res E-4952 for custom projects shall follow the Statewide
Custom Project Guidance Document, Version 1.4.

Relative precision — A ratio of the error bound divided by the value of the measurement itself. This provides the error on a
relative basis that is frequently used to show uncertainty as a fraction of a quantity. In this report, all relative precisions are
provided at the 90% confidence interval, which means that in repeated sampling 90 times out of 100 the true value will fall

within the lower and upper bounds of the estimate.

Self-reported attribution (SRA) —a NTGR research method that collects evidence of free-ridership through participant
surveys (thus, the data is self-reported) about their motivations for installing a program sponsored measure.

Theory driven attribution (TDA) — an evaluation strategy for identifying program influence that integrates input from
multiple perspectives to determine how well the program delivers the program in relation to its design as expressed in the
program theory and logic models.

Top-down savings calculation — A savings methodology that calculates the SEM energy savings using facility models on
the site level. This methodology uses a billing analysis utilizing multivariable regressions of utility meter data along with the
relevant independent variables (such as levels of production or weather conditions) between the baseline period and the
reporting period.

True-up savings — The savings claimed in CEDARS following the end of the performance period. This value is expected to
be the difference between initial claimed savings and the normalized savings.

SMCcEisa not-for-profit public agency that provides electricity service to more than 1 million residents and businesses in 37 member communities across four Bay Area
counties: Contra Costa, Marin, Napa, and Solano.
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This interim report presents the key findings of the Strategic Energy Management (SEM) program impact evaluation
conducted by DNV on behalf of the California Public Utilities Commission (CPUC) for program year (PY) 2023. The SEM
program helps customers identify low- and no-cost operations and maintenance improvements to reduce energy
consumption. This report marks the first phase of a comprehensive two-year evaluation covering both PY 2023 and 2024.
The PY2023 evaluation focuses on SEM projects that completed a full two-year cycle in PY2023, with the first year occurring
in PY2022 or earlier. The PY2024 evaluation will focus on projects completing their full cycle in that year, with the first year
occurring in PY2023 or earlier. This approach aligns with the SEM program design, which defines a two-year implementation
cycle that must be completed for a project to be considered eligible for evaluation. The results of PY2023 will be combined
with those from PY2024 to produce results for application to the overall program savings claims.*

The focus of this study is to monitor program performance and provide recommendations to improve it through the
evaluation of a partial sample of SEM projects. The PY2023 sample includes SEM projects from Marin Clean Energy
(MCE),® Southern California Edison (SCE), and Southern California Gas (SCG), while the PY2024 sample will include
projects from Pacific Gas & Electric (PG&E) and San Diego Gas & Electric (SDG&E). PG&E and SDG&E group their SEM
participating sites to complete their cycles every other year, with PY2024 being the next scheduled completion year.
Therefore, the PY2024 evaluation will include projects from these PAs.

IGoaIs and objectives

The overall goal of this interim study is to evaluate energy and demand savings for SEM projects implemented in PY2023
and provide recommendations for improving program performance through the evaluation of a partial sample of SEM
projects.

The primary objectives of this interim study are to:

1. Develop first-year and lifecycle evaluated gross® savings for the SEM program in program year PY2023.
2. Develop first-year and lifecycle evaluated net” savings for the SEM program in program year PY2023.

4 Due to the unique structure of the SEM program, energy savings projects are implemented over a two-year cycle, with site participation considered complete only after
both reporting periods. Some Program Administrators (PAs) group cohorts together, completing site participation every two years. As a result, statewide results that
include projects from these PAs can only be generated every other year.

SMCcEisa not-for-profit public agency that MCE provides electricity service to more than one million residents and businesses in 37 member communities across four Bay
Area counties: Contra Costa, Marin, Napa, and Solano.

6 Gross savings count the energy savings from installed energy efficiency measures irrespective of whether those savings are from free riders, i.e., customers who would
have installed the measure(s) even without the financial incentives offered under the program.

7 Net savings — The savings realized after accounting for free-ridership, the portion of gross savings that would have naturally occurred without the program. Net savings
are calculated by multiplying the gross savings by the net-to-gross ratio.
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3. ldentify the reasons for deviations between forecasted and evaluated savings.

4. Develop meaningful, actionable recommendations to improve program performance in delivering energy efficiency
savings through 2024, with the goal of informing the overall results of the full two-year impact study, which we will
complete next year.

We will combine the gross and net results from this study with results from a subsequent PY2024 study to achieve a high

level of precision when fully combined.

IBackground

SEM is a unique program under California’s statewide energy efficiency (EE) portfolio. Its purpose is to promote holistic,
long-term energy savings in facilities through ongoing engagement, continuous education, and measurement of
performance. The program, originally focused on industrial customers, enrolled the first cohort of participants in 2018, but is
now open to some non-industrial sectors. SEM has a separate statewide Design Guide® and an M&V Guide,® which requires
all program implementers to use for designing and implementing the program. The preferred method of estimating energy
savings for the SEM program is a top-down modeling approach, which uses energy billing data for the whole-facility along
with key factors such as weather and production to calculate the combined savings of all installed SEM measures. The
alternative bottom-up approach estimates savings for each measure individually using engineering methods, then
aggregates them to determine total SEM savings for the facility.

0
V’;Q_@_\‘v/m :

PN

L

s
o

(w3 METHODOLOGY OVERVIEW

The DNV team estimated the accuracy of gross and net savings the PAs claimed for SEM projects installed in PY 2023. The
sections below summarize the gross and net savings calculation methods. This evaluation study adheres to the International
Performance Measurement and Verification Protocol (IPMVP) 10 and the California Evaluation Protocol.!?

[ Gross methods

The DNV team determined the appropriate evaluation approach for each sampled site based on the project documentation
review and the collected data and information from the site contacts. We presented all site-specific M&V plans and
evaluation findings in the Custom Core Template (CCT) tool. CCT is a macro-based Excel workbook that documented PA

8 “The California Industrial SEM Design Guide” provides the program requirements for qualifying as a SEM Program. The guide includes the sequence and curriculum for
the program participants and is delivered by program implementers.

9 “The California Industrial SEM M&V Guide” establishes an M&V process to which industrial facilities as part of the SEM program must adhere for program engagement.
The framework defines the protocols to determine a participant’'s energy baseline, track energy performance throughout the engagement, document energy savings,
and validate the used M&V methods. M&V in SEM typically relies on a consumption-based energy model or measure-level engineering calculations.

10 pmvPis a protocol that facilitates a common approach to measuring and verifying energy efficiency investments. IPMVP incorporates M&V best practices in a non-
prescriptive framework that allows it to be applied flexibly based on a measure’s application and the information available.

11 The california Evaluation Protocol (CEP) is a set of guidelines and procedures developed by the California Public Utilities Commission (CPUC) for conducting
evaluations of energy efficiency programs.
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savings claims along with DNV’s assumptions and methods used to estimate savings. It also reported evaluated savings,
data collected from sites, and analysis methods used; reported gross realization rates (GRRs); and, finally, documented the
reasons for discrepancies between claimed savings and evaluated savings. Data collection consisted mostly of participant
interviews to determine which measures were installed and operating, photographs to verify installed measures,
consumption data to estimate savings, and in some cases, trend data or performance logs to confirm operation.

INet methods

Decision D16-08-019'? informs the present evaluation methodological approach. It states that a well-designed SEM
program’s holistic and long-term approach encourages the implementation of behavioral, retrocommissioning, and
operational (BRO) measures as well as custom and capital measures. The decision concludes that, when program influence
is demonstrated, capital measures may apply the SEM default net-to-gross ratio (NGTR), which has been 1.00. This
evaluation cycle employed two evaluation methods:

e Self-reported attribution (SRA) for capital measures. Under the SEM framework, capital measures may apply a
SEM NTGR “when program influence is evident.” The SRA is well suited to the assessment of capital measures that
typically entail installation of equipment and a structured internal decision-making process that evaluators can
investigate through interviews with decision makers. DNV adapted SRA survey instruments and methods approved in
the PY2021/2022 evaluation with improvements for assessment of capital measures.

e Theory-driven attribution (TDA) for BRO measures. SEM seeks to change organizational behavior to produce
persistent ongoing savings through a series of prescribed activities. The TDA approach is well suited to assessing
whether the activities are delivered, and the organization is producing the intended outcomes. DNV adapted the 2018—
2019 TDA evaluation methods and survey instruments for this evaluation.

DNV will combine the individual 2023 and 2024 evaluation cycle results to produce a combined 2023-2024 NTGR for future
applications.

E‘

: L

(¥ EVALUATED PROGRAM SAVINGS CLAIMS

This SEM impact evaluation focused on customers who completed a two-year cycle in 2023. We verified the aggregated two
years of savings for each site we reviewed. Forty-two unique customers in this SEM participant pool met these criteria. Of
these 42 customers, 31 completed and reported savings for electricity-saving measures, and 12 completed gas-saving
measures.

12 pypiic Utilities Commission of the State of Callifornia, Order Instituting Rulemaking Concerning Energy Efficiency Rolling Portfolios, Policies, Programs, Evaluation and
Related Issues, August 18, 2016, http://ccag.ca.gov/wp-content/uploads/2016/10/6.5-Attachment-ALJ-Decision-16-08-019-081816.pdf
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1.4 B VRES

This section presents the overall electric and natural gas savings and GRRs for the evaluated PAs. We calculated all relative

precisions in the tables that follow at the 90% confidence interval.

Key electric gross findings - - _—

e As shown in the chart to the right, the SEM participants who 40,000 First Year Lifecycle 200,000
) ] ) 61.7% GRR 65.4% GRR

completed a two-year cycle in 2023 achieved an aggregated first-

year gross electric savings of 18,436 MWh with a statewide? 30,000 150,000

GRR of 62%. A key driver of the electric first-year and lifecycle

realization rates was model corrections we made to enhance the 20,000 100,000
statistical significance of the models used to estimate savings and

ensure they accurately reflect typical facility operations. 10,000 3 8 °§ 2 50,000
Additionally, annualization discrepancies occurred, where B g o ?r_’ 5 5
participants calculated energy savings by prorating savings from a

limited period to annual savings, rather than using all available valid Evaluated Savinas

data points recorded throughout the reporting period. The model optimization and savings annualization issues
mentioned above contributed to the decrease in the electric GRR. We anticipate that addressing these issues will
improve the combined results for PY2023 and PY2024.

e PY 2023 SEM program participants achieved an aggregated lifecycle gross electric savings of 97,698 MWh with a
statewide GRR of 65%. The GRR for lifecycle gross electric savings is slightly higher than for first-year gross electric
savings, as most capital projects reviewed have an effective useful life (EUL) exceeding five years. Examples include
LED lighting and lighting controls installation.

13 This evaluation result is based on a partial sample that includes MCE, SCE, and SCG, while the PY2024 sample is expected to include projects from PG&E and SDG&E.
The GRRs reported in this report will be combined with the results from the upcoming PY2024 study to ensure a high level of precision.
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Key gas gross findings

e As shown in the chart to the right, the SEM customers who Ir%ggi Natural Gas Ir%:)n&‘;'

completed a two-year cycle in 2023 achieved an aggregated 1,250 15:3} Year Lilbayels 6,250

) ) % GRR 118% GRR

first-year gross natural gas savings of 1,125 thousand

therms with a statewide GRR of 114%. Key drivers of the 1,000 5,000

natural gas first-year and lifecycle realization rates are

adjustments to savings calculation methodologies, inputs, and 750 3,750

parameters based on an in-depth engineering review and as-

built data collected from facility personnel. One site reduced its 500 2,500

post-installation operational load significantly more than the

implementer had estimated, due to the installed SEM 250 = 1,250
. . . . . © <

measures. This reduction primarily drove the high natural gas © N 5 S

GRR. We anticipate that combining the PY2024 results with the 0 bi d 0

PY2023 results will reduce the impact of this site on the overall 4
Evaluated Savings
results.
e PY 2023 SEM program participants achieved an aggregated lifecycle gross natural gas savings of 5,804 thousand
therms with a statewide GRR of 118%. The GRR for lifecycle gross natural gas savings is slightly higher than for first-
year gross natural gas savings, as many capital projects we reviewed have an EUL exceeding five years. Examples

include new boilers and furnaces installations.

We will integrate these GRRs with the results from the upcoming PY2024 study to ensure a high level of precision when
both program years are combined.

Table 1-1 presents the electric first-year and lifecycle evaluated energy and demand gross savings and relative precisions at
90% confidence interval. Overall, the precisions were lower than anticipated due to the significant variability in site-specific
results. We will account for this variability in the sample design for PY2024 by increasing the sample size and adjusting the
stratification approach to achieve the MMBtu statewide target of a 90/10 confidence/precision level across both program
years.

Table 1-1. Electric first-year and lifecycle evaluated gross energy savings by PA

First-year
PA

Forecasted Evaluated GRR Relative Forecasted Evaluated GRR Relative
savings savings precision savings savings precision

Energy (MWh)

MCE 471 473 100.3% 0.0% 2,357 2,622 111.2% 0.0%

SCE 29,418 17,963 61.1% 47.8% 147,091 95,076 64.6% 43.6%

Statewide 29,890 18,436  61.7% 46.6% 149,448 97,698 65.4% 42.4%
Demand (MW)

MCE 0.1 0.1 100.3% 0.0% 0.4 04 111.2% 0.0%

SCE 3.6 20 552% 56.8% 18.0 10.6 58.6% 51.1%

Statewide 3.7 21 56.1% 54.7% 18.4 11.0 59.7% 49.1%

A discussion of the drivers of each PA’s realization rates is provided below:

MCE: The evaluated electric savings for MCE were higher than forecasted due to rounding discrepancies that impacted the
electric savings for one site.

SCE: The evaluated electric savings for SCE were smaller than forecasted savings, primarily due to model corrections. We
calculated evaluated savings after adjusting models to enhance statistical significance, better reflect typical operations, and
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improve savings accuracy. Additionally, SCE’s forecasted savings overstated post-installation operating loads based on as-
built data collected from facilities personnel, thus increasing the evaluated savings compared to forecasted savings.

Table 1-2 presents the gas first-year and lifecycle evaluated gross therm savings and precisions statewide, by PA. Similar to
the electric savings summarized above, the precisions were lower than anticipated due to the significant variability in site-
specific results. We will account for this variability in the sample design for PY2024 by increasing the sample size and
adjusting the stratification approach to achieve the MMBtu statewide target of a 90/10 confidence/precision level across both
program years.

Table 1-2. Natural gas first-year and lifecycle evaluated gross energy savings by PA

First-year
PA

Forecasted | Evaluated GRR Relative Forecasted Evaluated GRR Relative
savings savings precision savings savings precision

Energy (therms/1,000)

MCE 164 74 45.1% 9.5% 821 383 46.6% 42.5%
SCG 821 1,051 127.9% 46.3% 4,106 5,422 132.0% 45.4%
Statewide 986 1,125 114.1% 42.5% 4,928 5804 117.8% 42.5%

A discussion of the drivers of each PA’s realization rates is provided below:

MCE: The evaluated gas savings for MCE were smaller than forecasted savings, primarily because MCE used
unsubstantiated savings factors in its bottom-up savings calculations, rather than measure- and site-specific parameters as
in the evaluated savings calculations.

SCG: The evaluated gas savings for SCG were higher than forecasted savings, primarily because we found the post-
installation operation loads to be lower than forecasted, based on as-built data collected from facilities personnel.

INet savings results

The following sections present the 2023 results of the net savings analysis, starting with electric energy and demand
savings. The tables include both first-year and lifecycle savings for each PA and combined.

Table 1-3 presents the first-year and lifecycle forecasted savings, evaluated gross and net savings, NTGR, and relative
precision at the PA and combined levels for electric savings. These results are based on SCE results only, since MCE did
not report electric savings in this cycle. These precisions are excellent due to the application of the NTGR of 1 to the non-
capital portion of savings (81% of electric savings) and the relatively low variation of the SRA NTGR to the balance of
savings from capital measures.

Table 1-3. 2023 electric net savings and NTGR

Lifecycle

First year
PA Evaluated _ Relative Evaluated - Relative
gross Net savings NTGR L - Net savings NTGR -
savings precision | gross savings precision

Energy (MWh)

MCE? 473 469 99.2% 0.8% 2,622 2,592 98.8% 1.2%

SCE 17,963 17,820 99.2% 0.8% 95,076 93,966 98.8% 1.2%

Statewide 18,436 18,289 99.2% 0.8% 97,698 96,558 98.8% 1.2%
Demand (MW)

MCE? 0.1 0.1 99.6% 0.6% 0.4 0.4 99.1% 1.3%

SCE 2.0 2.0 99.6% 0.6% 10.6 10.5 99.1% 1.3%

Statewide 21 21 99.6% 0.6% 11.0 10.9 99.1% 1.3%

1 No MCE sites with electric savings were recruited; therefore, statewide results were applied.
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Table 1-4 presents the first-year and lifecycle forecasted savings, evaluated gross and net savings, NTGR, and relative
precision at the PA and statewide levels for gas savings. Both the TDA and capital attribution research support a NTGR
close to 1.0.

Table 1-4. 2023 natural gas net savings and NTGR
First year Lifecycle

Evaluated mellEive Evaluated Relative
gross NTGR gross Net savings NTGR .
- savmgs precision - precision
savings savings

Gas (therms)

MCE 74 68.9% 18.5% 383 204 53.2% 48.5%
SCG 1,051 1,042 99.2% 0.9% 5,422 5,354 98.8% 1.5%
Statewide 1,125 1,093 96.9% 1.3% 5,804 5,558 95.2% 2.5%

Both the TDA and capital attribution research support the current NTGR of 1.0. However, both the TDA and capital
attribution outcomes were poor for MCE, which is apparent in the natural gas NTGR. One of the evaluated MCE projects
claimed savings for an HVAC equipment replacement that was in-progress when SEM participation commenced leading to a
site NTGR of 0.17.

SRA capital measure NTGR results

We found that capital measures accounted for 19% of program claimed MMBtu savings. The results show that the SEM
program had a substantial influence on the installation of capital measures, with a statewide average capital NTGR value of
0.92 on a MMBtu basis, which holistically captures both electric and natural savings for each site using the SEM algorithm.
This indicates that SEM’s immersive nature is successfully leading customers to install more capital projects than they would
have without program participation. We do note that the MCE SRA capital NTGR averaged 0.45 as shown in Table 1-5.
MCE accounted for a small portion of overall savings, thus MCE'’s low NTGR had a proportionally smaller impact on the
SEM program NTGR.

TDA site-specific results

Table 1-5 summarizes the NTG site-specific indicators by PA. The TDA results include the Delivery score (how well the
implementer delivered the SEM program to the site), the Engagement score (how engaged the site was in the SEM
activities), a Combined TDA score (average of the delivery and engagement results), and a Final TDA score reflecting
whether the preponderance of evidence supports that the program more likely impacted the outcome or that it did not. The
summary indicators are unweighted averages by PA.

Table 1-5. Summary of attribution indicators by PA

oA vengor | Pelivery | Engagement | combined | "iroR” | e

score NTG
SCE Cascade 0.92 0.85 0.89 1.00 0.83
SCG Cascade 0.88 0.86 0.87 1.00 0.89
MCE CLEAResult 0.63 0.73 0.68 1.00 0.45

The indicators are consistent with the final program NTGR results. Two of the PA programs (both delivered by Cascade)
have high NTG indicators and high NTGR results, shown in Table 1-3 and Table 1-4. The MCE program, delivered by
CLEAResult, received lower TDA indicator values for the two gas-only sites, and a lower gas NTGR. While the
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preponderance of evidence framework established in the PY2018/PY2019 SEM Impact Evaluation Study*4 supports the
application of a 1.0, MCE’s program compliance, as measured by the TDA data, is on the edge of a “failing grade.” The
PY2018/PY2019 framework used a preponderance of evidence standard (a 50% threshold) to establish whether the
program was more likely than not to have impacted measure adoption.

The forthcoming SEM Activity Report will provide a more comprehensive overview of program implementation practices.

(-3 CONCLUSIONS & RECOMMENDATIONS

DNV developed the following key conclusions and recommendations based on all reported impact evaluation activities.
These recommendations aim to inform PAs of opportunities to enhance savings estimation practices and support future
evaluation efforts as the program continues to evolve and expand. This section highlights the main recommendations from
PY2023, while we reiterate recommendations addressing issues that have persisted from previous evaluations (PY2021/22)
in Section 5. Overall, the PY2023 SEM participants achieved aggregated first-year gross savings of 18,436 MWh in
electricity and 1,125 thousand therms in natural gas, which is lower than the achieved savings in PY2021/22.

SEM gross savings analysis methodology findings

We observed a decline in the use of the top-down modeling approach, with fewer sites adopting it and a decrease in the
percentage of savings from top-down models for electric and gas compared to PY2021/2022. The SEM M&V Guide
designates top-down modeling as the preferred methodology for calculating SEM savings. While bottom-up calculations are
allowed and justified in certain situations, they may obscure zero or negative savings—particularly at sites beyond the first
reporting cycle, where SEM-related savings could regress. As a final point, the SEM program’s special status, warranting its
existing baseline and SEM NTGR, comes from Decision 16-08-019. This decision describes SEM as founded on a “whole-
facility approach that uses NMEC?® and a dynamic baseline model to determine savings from all program activities.”
However, since most reported projects and savings do not employ NMEC methods (top-down modeling), this raises
concerns about whether the current delivery conforms to the Decision.

We found that one of the primary reasons for the increased use of bottom-up calculations was failed top-down models,
primarily due to insufficient statistical significance or lack of reliable data. While implementers review all failed models, the
PAs may only review and approve the conclusions, rather than conducting their own independent review of the failed
models. We found that the project packages for PY2021/2022 and PY2023 did not consistently include attempted and
abandoned models. Therefore, it remains unclear whether the implementers provided the unreliable data or models to PAs

14 spw Consulting, 2018-2019 Strategic Energy Management (SEM) Program Impact Evaluation, Final Report, Section 3.4.2.9.1, January 21, 2022.
https://pda.energydataweb.com/#!/documents/2582/view

15 Normalized metered energy consumption (NMEC) — Refers to population- or site-level programs (HOPPs) that provide incentives based on metered energy
consumption. This initiative fulfills the directive for utilities to quickly identify high energy-efficiency savings opportunities in existing buildings and include only CPUC-
approved NMEC building programs.
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and whether the PAs thoroughly reviewed them. Additionally, we found that some reasons for switching from top-down to
bottom-up modeling—such as aligning with other sites in the cohort—were not site-specific and conflicted with the design
and the guidance outlined in the SEM M&V Guides.

When savings from either savings calculation approach appear disproportionate to the measures installed, the implementers
should conduct further investigation and consider using the alternative approach (either top-down or bottom-up). Some SEM
participants in PY2023 have already adopted this as a best practice. Furthermore, identifying actionable items, including
necessary resources and timelines, to address barriers preventing top-down modeling can expedite the resolution process.
Some SEM participants in PY2023 have also adopted this approach as a best practice.

Recommendations

e Implementers should provide justifications for using bottom-up calculations that are site-specific and reasonable (in
alignment with the SEM M&V guide examples), including any failed top-down models or unreliable data. PAs must
conduct thorough reviews of root causes noted in bottom-up justifications before approving. This will minimize the
unnecessary use of bottom-up calculations and ensure compliance with the SEM M&V guide.

e  For sites using bottom-up calculations to claim savings beyond the first reporting cycle, implementers should collect
and provide evidence and documentation of savings persistence from the previous cycle and include it in the project
files package. Following this recommendation will allow validation of the savings persistence of SEM measures.

e Implementers should continue to investigate further when savings from either top-down modeling or bottom-up
calculations are inaccurate or disproportionate to the measures installed and consider using the alternative savings
calculation approach (either top-down or bottom-up) if the disparity cannot be explained or resolved. Following this
recommendation will ensure that the claimed savings accurately reflect the performance of installed measures, leading
to a more precise representation of the SEM program’s impact.

Savings annualization discrepancies

Savings annualization refers to prorating the savings calculated within a short period of time to represent a full year of
savings. The implementers often use annualization when participants installed SEM projects late in the year, and
consequently, the full annual impact of those savings would not appear in the billing analysis. In some cases, implementers
may use annualization when they consider certain periods unrepresentative of typical facility operations and therefore
exclude them from the modeling analysis consideration.

The current version of the SEM M&V Guide limits the use of annualization to only when the model is being retired or a
customer will not be participating in the SEM program after the current reporting period, with PA authorization.6 We
acknowledge that program participants who used annualization followed earlier versions of the SEM M&V, which required its
use. However, the annualization approach often overlooks seasonality in the typical annual operation for facilities, which
results in inaccurate savings estimation.

Overall, the use of annualization based on insufficient or unrepresentative periods of facility operation in PY2023 resulted in
a 6% decrease in total forecasted savings, compared to an 8% decrease in PY2021/22, reflecting significant improvement
from PY2021/2022. This improvement is primarily due to sites using longer periods for annualization in PY2023.

16 Sergio Dias Consulting. “California Industrial SEM M&V Guide, Version 3.02.” Section 1.4. July 6, 2022.
https://pda.energydataweb.com/api/view/2648/CA_SEM_MV_Guide v3.02.pdf
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o If SEM participants decide to use bottom-up calculations for the second reporting period after using the top-down
modeling approach in the first, implementers should consider recalculating the savings from the first reporting period
using the bottom-up calculations and truing up the savings at the end of the cycle. Following this recommendation
will minimize the use of annualization based on a limited time period, reducing the risk of inaccurate savings
estimate.

Top-down model discrepancies

Our top-down models corrections resulted in a 10% decrease in total forecasted savings, compared to a 4% decrease in
PY2021/22. We reviewed all top-down models used by SEM patrticipants to calculate savings for projects implemented in
PY2023. Several models required corrections to improve statistical significance, better reflect typical operations, and
enhance the accuracy of savings calculations. These corrections included removing variables that showed no impact on
energy consumption, adjusting changepoints of weather variables to better reflect impact of weather conditions on facilities’
energy consumption, and excluding non-routine events (NRES).

Recommendations

e Implementers should continue to follow the SEM M&V guidelines on creating top-down models and assessing their
validity. This includes excluding variables that have no impact on energy consumption and identifying non-routine
events, then recalibrating the model to neutralize their influence on the savings estimates. Following this
recommendation will result in more accurate savings reporting and regulatory compliance.

Bottom-up calculation discrepancies

We reviewed all submitted bottom-up calculations for sampled projects as described in Section 3.2.5.2. We corrected
savings calculation methodologies, inputs, and parameters, based on in-depth engineering reviews and as-found data
collected from facility personnel, following CPUC evaluation protocols. Overall, these adjustments to the bottom-up
calculations led to a 3% increase in forecasted savings once we made the required corrections.

Recommendations

o Implementers should continue using measure- and site-specific parameters with documented references and
substantiation for all inputs, to the extent feasible. This will result in more accurate savings estimations.

¢ Implementers should continue normalizing baseline production and occupancy profiles based on as-built operations
to result in calculated savings that reflect only installed measures and improvements.

o Implementers should include any trend or metered data used for forecasted savings estimation in project files, which
will result in more accurate savings impact analysis results.

e Implementers should collect invoices, photographs, and any available documentation to substantiate assumptions
and parameters used in forecasted savings estimations. Following this recommendation will result in more accurate
savings estimations.

Program reporting and tracking data

The unique structure of the SEM program allows a single participant to submit multiple claims over several years—typically
within a two-year cycle. However, there have been instances where the cycle extends to three years, such as when a site
pauses SEM participation for a year due to unexpected circumstances like turnovers or temporary shifts in priorities and
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resources. Therefore, as the program expands, it is essential for the PAs to continue collaborating with CPUC staff to
enhance program claims reporting and tracking.

Recommendations

e PAs should continue working in collaboration with CPUC staff to enhance SEM program reporting and data tracking.
This continuous collaboration will ensure that as the program expands, the data tracking systems are developed to
effectively monitor and support this growth, allowing for more accurate tracking of the program's expansion and
overall impact.

e PAs should continue to review, refine, and implement improvement opportunities for program tracking identified in
prior CPUC studies and statewide discussions. This includes consistently reporting the cycle, reporting period, and
program year of each claim, which will result in better informed program and policy outcomes.

e PAs should internally track and report the analysis methodology used for each claim, indicating whether it was based
on top-down modeling or bottom-up calculations. This will improve visibility into methodology trends and support
more effective sampling stratification for evaluation.

SEM NTGR methods and results

NTG methods

The DNV team optimized the SEM SRA instrument that we developed in the PY2020/2021 evaluation to reduce the
overwhelming and sometimes repetitive number of program and non-program influence factors. We adapted the 2018-2019
TDA instruments for the 2023 evaluation referencing the approved SEM Design Guide rather than an evaluator-developed
Program Theory and Logic Model (PTLM).

SEM, like no other current program, seeks to change organizational behavior in a manner that produces persistent and
ongoing savings through a series of prescriptive activities. TDA is an essential method for assessing whether these broad
objectives have been met. However, TDA does not directly produce a NTGR. Following PY2018-2019 study methods the
site specific NTGR is a 1 when TDA metrics exceed the preponderance of evidence (POE) threshold of 50% and a zero
otherwise. While this rational follows the PY2018-2019 study methods, if a PA’s program-level TDA score fails to meet the
preponderance of evidence criteria, there is no lower fallback NTGR.

Finally, the Expansion Study!” tightly linked program success to program delivery that follows the SEM Guides. The
Combined TDA Score is a measure of how well the program is complying with the letter and spirit of the Guide. Another
perspective is that a project should meet a minimum standard of compliance to be considered a SEM delivery warranting the
SEM NTGR. Standards for compliance or competency typically meet a higher bar than 50%, which is an accepted threshold
for preponderance of evidence but may be too low a threshold for compliance.

w DNV, Group D Strategic Energy Management Expansion Study, Final Report, May 23, 2024.
https://www.calmac.org/publications/CPUC_SEM_Expansion_Study Final Report 240731.pdf
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e Evaluators should use the SRA and TDA survey instruments developed in this impact evaluation for the PY2024
evaluation. This will better align program tracking objectives with current CPUC data tracking policies.

Evaluators should develop a non-capital, BRO-oriented SRA NTGR battery to provide additional perspectives on
program influence. The development process should include review and comments by all stakeholders. This will
provide an alternate source of NTGR should a PA fail to demonstrate a high level of influence on program outcomes.
The CPUC should require evaluators to develop an alternate algorithm for converting a TDA score to a NTGR score
for applications after the 2024 evaluation to better align NTGR outcomes with the Expansion Study recommendations.
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2 INTRODUCTION

This report presents the key findings of the Strategic Energy Management (SEM) program impact evaluation conducted by
DNV and Guidehouse (together, the DNV team) on behalf of the California Public Utilities Commission (CPUC) for program
year (PY) 2023. This evaluation includes SEM projects that completed a full two-year cycle in program year 2023 (PY2023)
and will account for the savings claims from the first year of the cycle reported in 2022 or earlier. This study is the first half of
a two-year evaluation cycle. The results from this study will be combined with the evaluation of SEM projects completing a
full two-year cycle in program year 2024 to produce an update to program gross realization rates and net-to-gross ratios.

The overall purpose of this study is to evaluate energy and demand savings for SEM projects implemented in PY2023.
This impact evaluation quantifies the evaluated gross and net first-year and lifecycle electric and gas energy savings and
peak demand reduction. The study also presents recommendations aimed at improving program delivery, the quality of
documentation and savings estimation practices, and the submission of program savings claims. This evaluation effort is
guided by the SEM final work plan dated September 30, 2024.18

2.1 Background

SEM is a unique program under the Energy Efficiency Portfolio. It has a separate statewide Design Guide®® and M&V
Guide? that all SEM program implementers must use. As such, the program evaluation requires adherence to the CA
evaluation framework and the documented approaches approved for SEM program implementation. A top-down?! modeling
approach is the preferred methodology to calculate SEM savings. The M&V guide requires participants to provide
justification if bottom-up calculations?? are used instead of a top-down modeling approach. All SEM energy savings
calculations are expected to leverage the existing conditions recorded during the baseline period. The DNV team has also
aligned with the California Public Utilities Commission (CPUC) directive, as decided during the PY2021/2022 Study,? to
review and evaluate SEM projects in a manner consistent with other custom programs in an advisory capacity, despite
SEM’s unique design approach.

The SEM program has primarily been available to industrial sector facilities, with a few exceptions in certain jurisdictions.
However, feedback from PAs and other stakeholders expressed interest in expanding SEM to include non-industrial market
sectors such as commercial, agricultural, education, and public. Therefore, the CPUC commissioned the “Group D Strategic
Energy Management Expansion Study.”?* The purpose of the study was to determine:

1. The characteristics of a SEM program that achieves high net-to-gross ratio (NTGR) outcomes
2. The characteristics of successful SEM participants
3. Whether non-industrial participants could be successful

18 DNV, Evaluation, Measurement, & Verification of Program Year 2023 Strategic Energy Management Projects Work Plan, September 30, 2024.
https://pda.energydataweb.com/#!/documents/4068/view

19 The california Industrial SEM Design Guide provides the program requirements for qualifying as a SEM Program. The guide includes the sequence and curriculum for
the program participants and delivered by program implementers.

20 The california Industrial SEM M&V Guide establishes an M&V process which industrial facilities as part of the SEM program must adhere to for program engagement.
The framework defines the protocols to determine a participant’s energy baseline, track energy performance throughout the engagement, document energy savings,
and qualify the methods. M&V in SEM typically relies on a consumption-based energy model or measure-level engineering calculations

21 Top-down savings calculation — A savings methodology that calculates the SEM energy savings using facility models on the site level. This methodology uses a billing
analysis utilizing multivariable regressions of utility meter data along with the relevant independent variables (such as levels of production or weather conditions)
between the baseline period and the reporting period.

22 Bottom-up savings calculation — A savings methodology that calculates the SEM energy savings utilizing measure-level calculations. This methodology uses measure-
specific formulas, inputs, and assumptions, etc., to calculate the measure-specific savings. The overall site savings are then calculated by aggregating the energy
savings of all implemented measures

2 DNV, Group D Strategic Energy Management (SEM) 2021-2022 Impact Evaluation, Final Report, March 5, 2024.
https://pda.energydataweb.com/api/view/3970/CPUC%20Group%20D%20SEM%20Impact%20Report%20Final.pdf

24 DNV, Group D Strategic Energy Management Expansion Study, Final Report, May 23, 2024.
https://www.calmac.org/publications/CPUC_SEM_Expansion_Study Final Report 240731.pdf
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4. Whether adjustments to the California SEM program would be required to accommodate non-industrial participants.

The expansion study concluded that the current CA SEM program, as described in the California SEM Guides, fosters a
high level of participant engagement through a prescribed delivery patterned on other successful programs with high NTGR
in other jurisdictions. The study also found that successful SEM programs in other jurisdictions include non-industrial
participants using a similar program of engagement. The study recommended that non-industrial participants be included in
the SEM program, with the same EUL and NTGR as the industrial sector, both following the SEM Guides.

This PY2023 round of evaluation is the third round of savings impact evaluation for the SEM program done for the CPUC.
Table 2-1 summarizes the previous two rounds of SEM evaluation.

Table 2-1. Summary of previous SEM evaluations

Study title Evaluation scope Enrollment year and cycles

2018-2019 Industrial Strategic Evaluating the accuracy of gross Enrollment year 2018: Cycle 1 (PY2019 &

Energy Management (SEM) and net savings the PAs claimed  PY2020)

Impact Evaluation?® (2018/2019 for SEM projects installed in PYs

Study) 2019 and 2020.

Strategic Energy Management Evaluating the accuracy of gross Enrollment year 2018: Cycle 2 (PY2021 &

(SEM) 2021-2022 Impact and net savings the PAs claimed  PY2022)

Evaluation?® (PY2021/2022 Study)  for SEM projects installed in PYs  Enroliment year 2019: Cycle 1 (PY2020 &
2021 and 2022. Net savings PY2021)
research focused on capital Enroliment year 2020: Cycle 1 (PY2021 &
measures. PY2022)

2.2 Evaluation objectives
The primary objectives of this study are to:
Develop first-year and lifecycle evaluated gross savings for the SEM program in PY2023.

Develop first-year and lifecycle evaluated net savings for the SEM program in PY2023.
Identify the reasons for deviations between forecasted and evaluated savings.

P wDdPR

Develop meaningful, actionable recommendations to improve program performance in delivering energy efficiency
savings.

The key research questions for this impact evaluation are as follows:

e  What are the SEM PY2023 annual gross kWh, peak kW, and therm savings?

e What are the PY2023 first-year and lifecycle gross kWh, peak kW, and therm savings by sampling domain (e.g.,
analysis approach, sector, PA)?

e What are the evaluated gross realization rates (GRR)? What factors are driving gross realization rates, and as
necessary, how can realization rates be improved? What is the corresponding GRR by sampling domain?

e What is the corresponding net-to-gross ratio (NTGR) by sampling domain? Determine the factors that characterize free-
ridership and support the SEM NTG related to the SEM program design, and as required, provide recommendations on
how the NTGR allocation might be improved with this program design in mind.

25 5w Consulting, 2018-2019 Strategic Energy Management (SEM) Program Impact Evaluation, Final Report, January 21, 2022.
https://pda.energydataweb.com/#!/documents/2582/view

26 DNV, Group D Strategic Energy Management (SEM) 2021-2022 Impact Evaluation, Final Report, March 5, 2024.
https://pda.energydataweb.com/api/view/3970/CPUC%20Group%20D%20SEM%20Impact%20Report%20Final.pdf
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What factors contributed to the difference in energy impacts between forecasted and evaluated savings?
What assumptions or assumed parameter values should be adjusted based on evaluation findings and how?

What gaps are there, if any, in the planned evaluation, measurement, and verification (EM&V) activities for SEM
programs, including adherence to the SEM design and M&V guides? What emerging evaluation issues should be

addressed going forward? What are the recommended changes to the SEM M&V guide and SEM program design?

What are the remaining or new primary challenges, lessons learned, and potential best practices for key program

components and related research questions?

What are the actionable recommendations to address gaps and improve programs and projects in the future?

What are the actionable recommendations to support and improve future evaluation activities?

2.3 CPUC policies and guidance

In designing and implementing this evaluation, the DNV team considered the following guidance documents and CPUC
policies that were in effect at the time of project approval:

The California Industrial SEM Design Guide

The California Industrial SEM M&V Guide v2.01

The California Industrial SEM M&V Guide V3.02

Energy Intensity Model Guidelines v2.02

ASHRAE Guideline 14-2014

CPUC Energy Efficiency Policy and Procedures Manual Version 6
PA-specific program policy and procedures manuals

Energy Efficiency Industry Standard Practice (ISP) Guidance v. 3.1
Fuel Substitution Technical Guidance for Energy Efficiency V2.0
CPUC resolution E-4867 approving the DEER updates for 2020
CPUC resolution E-4952 revising DEER update for 2020

CPUC resolution E-4818 affecting assignment of project baselines
CPUC D.19-08-009 Fuel Substitution Decision
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3 METHODOLOGY

This section presents the methods the DNV team used to fulfill the evaluation objectives listed in Section 2.2, including the
planned sample design, achieved sample sizes, gross savings, measurements and verification (M&V) activities, net savings
approach, and final expansion procedures.

The DNV team reviewed 14 gross sample and unique customer sites and 13 net sample points. We assessed the provided
project files for those data points, conducted phone interviews to verify project specifics, reviewed billing data and model
parameters, and collected site-specific trend data and photographs, when applicable. The net evaluation combined separate
capital and non-capital data collection methods to determine overall program-level NTG results. Capital measures used a
self-reported attribution (SRA) approach to estimate a capital savings NTGR. The non-capital measures used a theory-
driven attribution (TDA) in-depth interview approach to determine a non-capital savings NTGR. Both gross and net
evaluation results are presented in Section 4 of this report.

3.1 Sample design

The SEM evaluation will span two years, PY2023 and PY2024. Thus, sampling occurs in two waves, one wave for each
year. The first wave sample was drawn using final PY2023 claims data. The second wave sample, to be conducted in 2025,
will be drawn using the final PY2024 claims data. The two-wave sampling approach will allow the DNV team to achieve the
precision target of £10% at the 90% confidence interval over two years.

This report focuses on Wave 1 SEM projects that completed a full two-year cycle in PY2023, which are made up of savings
claims from both PY2022 (Year 1) and PY2023 (Year 2). To achieve the two-year precision target of 90/10, each of the two
evaluation waves will need to achieve a relative precision of £14% at the 90% confidence interval.

SEM is unique in that its delivery is designed to engage customers over a six-year period, structured into three two-year
cycles. Participants are grouped into “cohorts” defined by their first year of engagement. Each of the three cycles includes
distinct planning and implementation activities over a two-year period. Often, projects completed in Year 1 are further
developed or built upon in Year 2. This study will evaluate all claimed savings for the nominal Cycle 1 and Cycle 2
participants, which are shown in Table 3-1. This approach aligns with the program design and activity plan. Projects that are
nominally eligible for the PY2023 impact evaluation are completed Cohort 2/Cycle 2 and Cohort 4/Cycle 1 projects.
However, some observed variations in program delivery and participant pace have resulted in some cycles moving between
calendar years.

Table 3-1. Cohort and cycles with evaluation reporting periods

2019 2020 2021 2022 2023 2024 2025
| cohort |

1-2018 Cycle 2 Cycle 3

2-2019 _— Cycle 2 Cycle 3
3-2020 R Cycle 3
4-2021 B -
52022 R

The design of the SEM program introduces some complexities in tracking and related project documentation, as each
unique customer may claim savings for a single engagement, annually, across six years. Evaluation of one cycle requires
consideration of the previous cycle. In addition, sampling requires knowledge of the cycle and cycle-year, parameters that
are not currently captured in California Energy Data and Reporting System (CEDARS) data, but these will be updated and
become available starting in PY2025.
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3.1.1 Gross and net savings sample design overview
Table 3-2 presents a summary of the SEM sample design approach for this study.

Table 3-2. SEM sample design assumptions and approach

Parameter Description

Tracking dataset for the program year, aggregated at the cycle level for each

participant.
Population PY2023 wave: 2022 Year 1 claims + 2023 Year 2 claims
Explicit sampling strata PA, Size of savings (MMBtu)

15 projects, allocated for best overall precision while targeting 90/14 results by fuel
Gross sample allocation type and 90/14 overall (MMBtu).

Separate sample allocation, starting by attempting NTGR surveys for all projects in
NTGR sample allocation the gross impact sample.
Target parameters GRR, NTGR
Analysis domains PA, Fuel (electric or gas)
Error ratios Assumed value of 0.4.

Gross MMBtu savings by energy unit (electric): £14%
Projected precision at 90% Gross MMBtu savings by energy unit (gas): £14%
confidence (based on current NTGR by electric fuel type: +14%
error ratio assumptions) NTGR by gas fuel type: +14%

Custom — up to 3 levels based on savings, depending on the number of samples in
Savings size stratification the cell.
Contingency and back-up Gross impact and NTGR sample: A prioritized list of backup projects was created for
sample this study to support any valid dropped sample points or refusals.

The DNV team finalized the SEM population after performing extensive data cleaning to identify Year 1 and Year 2 savings
claims across multiple program years. Each participant’s Year 1 and Year 2 savings were aggregated to represent a
completed two-year cycle. The DNV team used forecasted savings calculated by removing the default GRRs that the system
had applied in calculating the savings reported in the ED tracking data. Table 3-3 provides a summary of the SEM program
population determined for this study after aggregating each participants’ Year 1 and Year 2 savings. Note that some
participants included both electric and gas savings measures, while most had measures that impacted only one of the fuels.
Neither PG&E nor SDG&E had any SEM participants who completed a two-year cycle in PY2023, so they are not
represented in this sample. However, they are expected to be represented in the second phase of the study.?”

Table 3-3. SEM PY2023 population summary

FY MW FY Mtherms FY MMBtu

Evaluation # unique
cycle participants # electric | # gas reduction savings savings

MCE 4 2 3 471 164 18,033
SCE 31 31 N/A 29,418 3.6 N/A 100,379
SCG 9 N/A 9 N/A N/A 821 82,126
Total 44 33 12 29,890 3.7 986 200,538

27 The SEM participating sites for PG&E and SDG&E are grouped by each Program Administrator to complete their cycles every other year, with PY2024 being the next
scheduled completion year. Therefore, projects from these utilities will be included in the PY2024 sample.
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3.1.2 Gross sample completions and response rates

Table 3-4 presents the population counts, sample design quotas, and final achieved sample for key analysis dimensions,
including PA and fuel, for the gross sample. The sample design quotas were designed to meet the annual precision targets
of £17% relative precision for both electric and gas first-year energy savings. Achieving the precision targets of £17%
relative precision for each program year (PY2023 and PY2024) will result in meeting the combined cycle precision target of
+10% relative precision for both PY2023 and PY2024. Overall, 80% of electric projects and 120% of gas projects in the
primary sample design were recruited. This occurred because the sampling was based on MMBtu; in some cases, where
electric projects could not be recruited, the replacements—selected based on random priority—happened to be natural gas
projects. While all gas projects were initially recruited, one site was unable to provide the required data late in the evaluation,
preventing its completion. We plan to implement oversampling in the PY2024 sample design, based on the population size,
to mitigate such incidents.

Table 3-4. PY2023 gross sample response rate by fuel and PA

Electric NEITEIES
Final Final
Population sample % sample %
PA N ) complete n complete
MCE 2 0 1 N/A 3 1 2 200%
SCE 32 10 7 70% N/A N/A N/A N/A
SCG N/A N/A N/A N/A 9 4 4 100%
Total 34 10 8 80% 12 5 6 120%

The final evaluation will include results from program years 2023 and 2024. The results from the 2023 analysis will guide
any adjustments needed from the original sample design based on the 2023 program cycle evaluation. Table 3-5 presents
the results of the gross data collection. A total of 14 sites were evaluated across the three PAs. For the interim analysis, a
non-stratified analysis approach was used due to the small sample sizes for each PA. When the final analysis is run after the
program year 2024 data is collected, the two years will be combined into a single analysis and the results will be post-
stratified. At this point, DNV will review the optimal stratification based on the final data collected.

Table 3-5. PY2023 gross sample post-stratification

Forecasted
Strata Accounts savings Accounts
PA Stratum maximum population MMBtu sample Weight
MCE 1 3

13,113 4 18,033 1.33
SCE 2 15,324 29 100,379 7 4.14
SCG 3 17,550 9 82,126 4 2.25
Total 42 200,538 14

3.1.3 Net sample completions and response rates

The NTG sample for this study targeted all the sampled sites for gross impact. The planned research entailed interviews
with customer and vendor staff associated with the selected projects. Table 3-6 summarizes the dispositions by their role in
the program. The first three roles are defined in the SEM Design Guide. The purpose of the interviews was to collect data to
support the capital SRA and TDA research and included an additional battery supporting a separate process study in order
to understand their design and effectiveness and ensure consistent compliance with SEM principles.
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Table 3-6. Disposition of interviews for SRA and TDA methods

2023
Interviewee type Interview purpose Method Completed

Energy Champion. Responsible
for the success of the SEM
program at the site. Coordinates
with the SEM Coach and internally.

Executive Sponsor. The highest-
level manager available at the site
(typically the facility manager), who
ensures resources for success.

Energy Team. A cross-functional
team (i.e., management,
production, procurement,
maintenance, HR) that meets
regularly to manage and business
practices and activities.

Energy Coach. The lead staff
member from the implementation
team in charge of interacting with
the Energy Champion at each site
and driving SEM engagement (not
SEM Guide defined).

Feedback from Energy
Champions confirmed the
evaluated capital projects, and
informed the NTG algorithms,
the TDA delivery and
engagement scores, and the
process findings.

Executive Sponsor feedback
informed the TDA delivery and
engagement scores as well as
the process findings for
improving the SEM program

Energy Team, although in
secondary roles, provides
feedback to inform portions of
the TDA and to support process
findings.

Energy Coach feedback
informed the TDA delivery and
engagement scores as well as
the process findings on how
well the program is working in
California.

TDA and SRA

TDA and SRA

TDA only

TDA only

20 18

10 8 coaches,
coveringl4* sites

1. Two Energy Champions provided contact information for another individual at the site but only one answered our interview questions. One Energy Champion declined the

interview, and one did not respond to multiple email inquiries, even when copying the CPUC, PA, and Implementer contact personnel.

2. The team completed 6 interviews with Executive Sponsors but one covered a site where the Energy Champion did not participate in our research. The team will use
feedback from the sixth Executive Sponsor in the process analysis but not the TDA scoring.

3. The team offered a $100 gift card to Energy Team members who responded to the 10-minute online survey and also asked participating Energy Champions to encourage
team members to provide feedback. Energy Team member contacts were not included in the project file and plant staff turnover complicated recruiting, thus only one

survey was completed.

4. The team successfully interviewed the Energy Coaches for all sites which also provided Energy Champion feedback; therefore, were able to understand the delivery and
engagement scores from both the customer and the implementer.

The net analysis will use the same methodology as the gross analysis to combine the two years of evaluation data into a
single dataset for analysis. Table 3-7 presents the net analysis post-stratification table for the PY2023 results. Twelve sites
were evaluated across the three PAs; two gross sites could not be recruited for the net analysis. For the interim net analysis,
the same non-stratified analysis approach that was used in the gross analysis was used due to the small sample sizes for
each PA. When the final analysis is run after the program year 2024 data is collected, the two years will be combined into a
single analysis and the results will be post-stratified. At this point, DNV will review the optimal stratification based on the final
data collected.

Table 3-7. Program year 2024 net sample post-stratification for NTGR

Forecasted
Strata Accounts savings 2023 Sites with
Stratum maximum population MMBtu target Completed Weight
MCE 1 13,113 4 18,033 3 2 2 2.00
SCE 2 15,324 29 100,379 7 7 4 4.14
SCG 3 17,550 9 82,126 4 3 3 3.00
Total 42 200,538 14 12 9
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Table 3-7 shows the number of sites with capital measures. The SRA NTG surveys were only conducted with sites that
installed capital measures. Non-capital measure savings were given the NTGR of 1.0, which is the result of the 2023 TDA
analysis as presented later in this report. For sites with capital measures, SRA and TDA surveys were attempted with both
the Energy Champion and the Executive Sponsor at each sampled site, as well as reviewed program documentation as
described below.

3.2 Gross savings methods

This section describes the DNV team’s approach to evaluating gross savings.

3.2.1 Methods overview

The team determined the appropriate evaluation approach for each site based on a review of project documentation and
data collected from the site contacts after the initial discussion. The team presented all site-specific M&V plans and
evaluation findings in the custom core template (CCT) tool. The following subsections provide more details on this approach.

3.2.2 Custom core template (CCT)

The team used the Excel-based CCT—also used by other evaluation teams, such as CIAC—to organize and communicate
evaluation information for each sample project selected. The CCT served as the final site-specific deliverable for evaluated
savings and was the primary reference for the engineering team to create M&V plans and document data used in impact
estimates.

The CCT stored claim information from the tracking database, organized M&V activities, savings calculation methods,
supplemental data, energy model references, and realization rate determination in a standardized format. This consistency
ensured adherence to CPUC guidelines and supported the systematic application of best practices for pre-implementation
review and evaluation.

Upon completion of evaluation activities for each PA’s sampled sites, we presented the site-specific results and findings to
the relevant PA. We gave each PA the opportunity to select approximately 30% of their evaluated sites for a focused review
of the evaluation methodology and findings. We addressed all comments and questions received, making adjustments as
needed before finalizing the results. This review process took approximately two to four weeks, depending on the number of
sites included in each PA’s sample.

3.2.3 Project documentation review

The DNV team conducted a comprehensive review of the project files for the 15 sampled sites. For each site, we evaluated
the SEM participants’ calculation methods, assumptions, inputs, project documentation, and savings claims to ensure their
appropriateness and adherence to the SEM M&V Guide in effect at the time. We relied on the following documents as the
foundation for this evaluation study:

1. Opportunity register: Used to list all measures targeted by SEM participants, including completion statuses,
installation dates, and impacted systems. We observed that while some opportunity registers reported savings and cost
estimates for certain measures, this was not done consistently.

2. Calculation files: SEM participants used various methods to estimate savings for each reporting period, including site-
level top-down models, measure-level bottom-up calculations, and demand savings calculators. We reviewed the
savings reported in these calculators and the program-claimed savings to identify any tracking errors. Additionally, the
team assessed the calculation approach, inputs, variables, parameters, and results for each site to ensure their
appropriateness and adherence to the SEM M&V Guide in effect at the time.
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3. Completion report/reporting performance period report (RPPR): Used to summarize sites’ SEM activities for each
reporting period. We reviewed the reported savings and list of installed measures to ensure alignment with the provided
calculation files and opportunity register. However, this report was more frequently absent from the project packages
provided by the PAs in this evaluation round than in the previous (PY2021/2022) round, posing significant challenges
for evaluators in obtaining the necessary background information on the SEM projects.

4. M&V report or energy savings report: Used to provide participant notes on the data and inputs used in the SEM
savings calculation models, including, but not limited to, non-routine events (NRES), annualization considerations,
variable range validity, and other relevant data observations. This document is typically provided for projects completed
before PY2022, which is why evaluators encountered fewer of them in the project files for this round of evaluation.

5. No model memo/Notification of Bottom-Up (NOBU): Used to provide the participant’s rationale for using bottom-up
calculations instead of a model. We reviewed the rationale provided by each participant that used bottom-up
calculations to determine their validity.

6. Technical review: Used to record the findings of any peer reviews conducted to validate and support the savings
model's inputs and findings, ensuring that the model parameters meet statistical significance requirements.

7. Utility bills: Used to verify the participation of SEM participants in the public purpose program (PPP).

The DNV team reviewed additional project documentation when more details were needed to supplement the documents
listed above. We requested any missing files directly from the PAs and program implementers when necessary.

3.2.4 Recruitment and data collection

The DNV team used the same recruitment protocol that was developed and accepted by PAs during the PY2021/2022
Study. Prior to the start of the recruitment and data collection process, we reached out to each PA to establish a PA-
approved communication protocol. We shared a proposed recruitment cover letter with each PA and allowed them the
opportunity to comment and make recommendations. We also shared the list of sampled sites for each PA and their facility
contacts, as provided in the project documentation. The PAs and program implementers supported the team’s recruitment
efforts in several ways, including:

e Answering participants' inquiries about the SEM evaluation process and requirements

e Making introductory calls connecting the DNV team and sampled sites

e Providing updated contacts in cases of personnel changes or turnovers

e Providing context and more information about facilities in cases of changes in their SEM participation or ownership
changes

e Supporting the DNV team’s data requests from participants, when requested

The DNV team started the recruitment process for each sampled site upon the completion of a site-specific M&V plan. We
used the “Measure List” tab in the CCT to import the list of projects noted as completed in the Opportunity Register for each
reporting period of the cycle under evaluation. For each completed measure, we planned to answer the following questions:

1. Was the measure installed as described in the Opportunity Register and project documentation? If not, why was the
measure not installed?

2. Is the measure still in operation and delivering the expected level of energy savings? If not, when did the measure stop
realizing savings, and why are savings not align with expectations? What are the reasons for the measure
discontinuance?

3. Does the measure impact a single IOU meter? This information will be used to cross-check against meter data included
in the models and project documentation.

4. |s the measure capital?
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In addition to the participants’ answers to the questions above, the DNV team collected any additional measure-specific
information or customer feedback on their program participation.

For bottom-up and mixed?? sites, we aimed to collect additional measure-specific data as needed. This included verification
of operation parameters, trend data, equipment nameplates, photographs of equipment and setpoints, and facility operation
and shutdown schedules.

For top-down sites, we aimed to collect more information on any observations or questions developed during the initial
model review. This included NREs, explanations for any unexplained energy consumption spikes or drops, shutdowns, data
points removal or adjustment, negative or zero savings claims, and any capital measures removed from the model savings.

Recruitment efforts started with an introductory email sent to prospective participants. The team attempted to reach the
participants by phone at different times of day and different days of the week to maximize contact success. We used each
M&V plan to guide site contact interviews to collect updated parameters for the savings calculations. The sample contained
projects with multiple measures installed.

Recruitment efforts started in mid-October 2024 and concluded in early January 2025. These efforts engaged one lead
recruiter and one active recruiter. Most of the sites recruited were within the expected number of attempts, ranging between
one and five outreaches, with an initial email that included a description of the site. When recruitment efforts were
unsuccessful due to departure of the listed primary contact or customer non-responsiveness, our team enlisted assistance
from the 3P implementors to obtain updated contact information or facilitate contact. Cases were escalated to the PAs and
CPUC as necessary.

We were able to fulfill our target of 15 sites recruited. Of these sites, 11 were part of the primary sample and 4 were back-up
sites. After three unsuccessful attempts at outreach, our team enlisted assistance from the 3P implementors and began
recruitment on a back-up site concurrently to ensure fulfillment of the target sample within the established timeframe.

The PAs and CPUC helped fulfill data requests after initial interviews when customers became non-responsive. After three
to four unsuccessful attempts to obtain requested data, the PAs conducted outreach and leveraged their existing
relationships to procure the information needed to complete the analysis. Four requests escalated to PA and CPUC
involvement, and we were able to obtain data for three sites within the established timeframe. The team had difficulty
obtaining data from the remaining site (SCG_7638.P5) despite assistance from SCG and the CPUC, which led to the
inability to calculate site-specific results for it. Hence, it was dropped from the overall PY2023 study results calculations. We
will aim to collect the necessary to incorporate this site into the final combined results for PY2023/24.

3.2.5 Site analysis methodologies
This subsection addresses the site-specific analysis methodologies used to evaluate the savings forecasted by program

participants.

The DNV team categorized the savings calculation methodologies that program participants used to calculate forecasted
savings (for both electric and natural gas) into three analysis methods, as summarized in Table 3-8. Descriptions of each
method are provided after the table.

28 \ixed sites are sites that used both top-down and bottom-up analysis methods in some way. Typically, this would involve a bottom-up analysis approach in Year 1 of a
cycle and a top-down modeling approach in Year 2 of that cycle. In some cases, this was done when estimating savings for both fuels where one fuel would use one
approach and the other fuel would use the other to estimate savings.
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Table 3-8. Breakdown of savings calculation methodologies

Mixed analysis (top-
Parameter Top-down Bottom-up down & bottom-up

Reviewed projects, n=14 4 6 4
Percentage by count 29% 43% 29%
Percentage of electric savings 1% 40% 59%
Percentage of gas savings 25% 46% 29%
Percentage of overall savings (MMBtu) 13% 43% 44%

Top-down: This methodology calculates SEM energy savings by applying facility models at the site level. This process
involves conducting a billing analysis using multivariable regressions of utility meter data, incorporating site-specific relevant
independent variables (e.g., weather conditions or production levels) to compare the baseline and reporting periods. As
outlined in the SEM guide, this method is recognized as the preferred approach for calculating SEM energy savings.

Bottom-up: This methodology calculates energy savings at the measure level. It applies measure-specific formulas, inputs,
and assumptions to determine savings for each individual measure. The total site savings are then derived by aggregating
the energy savings from all installed measures.

Mixed analysis: This methodology combines both top-down and bottom-up approaches to calculate energy savings.
Typically, different calculation methodologies are applied to calculate savings for each fuel type or reporting period.

For each sampled site, the DNV team applied the same savings calculation methodology used by the participant (top-down,
bottom-up, or mixed). The subsections below outline the specific tasks completed by the DNV team for each savings
calculation methodology.

3.25.1 Top-down models

The DNV team followed the evaluation process outlined below for sites that calculated forecasted savings using the top-
down methodology:

e Reviewed the statistical significance of top-down model parameters to ensure they fell within the required range.

e Verified that the provided utility billing data corresponded to the baseline and reporting periods as specified in the
project documentation.

e Ensured the selected relevant variables adhered to the SEM M&YV guidelines.

¢ Identified any model adjustments, such as the removal or modification of data points. In these cases, the DNV team
determined whether to follow the participant’s approach or adjust based on documentation or additional feedback from
the site interview.

e Reviewed annualization methods, reasoning, and periods, when applicable, to ensure compliance with SEM M&V
guidelines.

e Verified that the top-down model appropriately accounted for seasonality based on the type and schedule of site
operations.

e Ensured the model accounted for any non-SEM projects completed during the baseline and/or reporting periods.

e Conducted measure-specific data collection for all measures marked as “Completed” in the provided opportunity
registers, as described in Section 3.2.4. Note that top-down models calculate energy savings at the site level.
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3.25.2 Bottom-up calculations

The DNV team followed the evaluation process outlined below for sites that calculated their forecasted savings using the
bottom-up methodology:

e Conducted measure-specific data collection, as described in Section 3.2.4, for all measures marked “Completed” in the
provided opportunity registers.

e  Sampled the two highest savings measures for an in-depth review. If any completed measures were categorized as
capital, we selected the highest savings capital measure as one of the two sampled.

e Performed a detailed review of the participant’s engineering approach for the two sampled measures, including their
methodology, formulas, assumptions, and inputs. If the participant’s calculations were deemed appropriate, the DNV
team applied the same approach with updated inputs based on data collected from site personnel. Otherwise, we
adjusted the analysis as needed to enhance the accuracy of the estimated savings.

e Adjusted the overall site savings by removing the savings from measures that were not installed. For measures that
were installed but later removed within the SEM program’s five-year EUL, the DNV team prorated the savings.

3.25.3 Demand savings calculation

Program participants claimed demand savings for all electric energy savings. Consistent with SEM projects from
PY2021/2022, participants continued to estimate demand savings for projects completed in PY2023 using two different
demand calculators, as outlined below:

1. The SEM Demand Calculator: This calculator uses publicly posted load profiles documented by PAs to determine the
summer peak hours (320 hours for all PAs) and percentage of kWh on-peak (4.07%, 4.25%, 4.11% for PGE, SCE, and
SDG&E, respectively). This calculator was used by SCE.

2. The SEM-NMEC Demand Savings Calculator: This calculator uses the load shapes of the facility to calculate its
demand savings. The calculator determines the summer peak hours by PA (742 hours for SDGE, and 786 hours for
both PGE and SCE). This calculator determines the appropriate kWh summer on-peak percentage based on the
facility’s sector (commercial, industrial, or agricultural) and its type of operation (refrigeration, HVAC, lighting, etc.). This
calculator was used by MCE.

According to the PY2018/19 Study, "demand savings calculation help provide a savings metric for facility-level projects that
incorporate different savings types from different resources (e.g., gas and electric, energy efficiency, demand response, and
distributed generation)".2° The DNV team notes that both demand calculators use the overall electric energy savings per
reporting period to calculate demand savings. This approach does not account for the varying application types of installed
measures and their potentially different impacts on overall demand, which could result in an inaccurate estimation of
demand savings. However, we acknowledge that the SEM M&V guide, in effect at the time, did not provide program
participants with additional specific guidelines for calculating demand savings. We also recognize that the reported demand
savings were not considered in the determination of program performance-based incentives. Hence, we concluded that the
calculators were used appropriately by participants, as per the program’s instructions.

Accordingly, we calculated the evaluated demand savings using the same calculator the participants used and updated only
the electric energy savings input to use the evaluated savings instead of forecast claimed savings.

29 spw Consulting, 2018-2019 Strategic Energy Management (SEM) Program Impact Evaluation, Final Report, January 21, 2022.
https://pda.energydataweb.com/#!/documents/2582/view
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3.3 Individual measure savings

Program savings are estimated at the facility level; however, savings must be allocated to individual measures to support the
NTGR calculations and to inform other analysis such as the allocation of savings between top-down and bottom-up methods
and EUL implications.

The DNV team reviewed the list of measures provided in the opportunity registers for each sampled site. The registers were
consistent in noting the measure classification (whether BRO or capital). We then conducted interviews with program
participants, as described in Section 3.2.4, to verify the list of completed measures and confirm their classifications.

Following data collection, we allocated the estimated savings for each implemented measure. For sites using bottom-up
calculations, we used the measure-level calculated savings. For sites using the top-down approach, we performed the
following tasks to estimate savings for each measure:

e The opportunity registers generally included a classification indicating whether the savings impacts of each measure
were considered high, medium, or low. We assigned a savings grade of 1, 2, or 3 for low, medium, and high impacts,
respectively.

e The opportunity registers also typically noted the type of fuel impacted by each measure. In cases where this
information was missing, we used engineering judgment to determine whether the installed measure impacted
electricity, gas, or both.

e We then calculated weighted savings for each measure, based on the overall site’s forecasted savings per fuel type and
the savings grade assigned to each measure.

3.4 EUL methods

After estimating the forecasted savings for each measure, we focused on updating the EUL for each. For non-capital
projects, we maintained the SEM EUL of five years. For capital measures, the team reviewed the Remote Ex Ante Database
Interface (READI) to determine the appropriate EUL. If a capital measure was unique and the EUL could not be identified,
the pre-existing SEM EUL of five years was applied.

3.5 Net savings methods

The methodological approach for the present evaluation is informed by Decision D16-08-019, which states that a well-
designed SEM program’s holistic and long-term approach encourages the implementation of BRO measures as well as
custom and capital measures. The decision concludes that capital measures, when program influence is demonstrated, may
apply the SEM default NGTR, which has been 1.0. In this evaluation cycle, two evaluation methods for net savings were
employed:

e Self-report attribution (SRA) for capital measures. Under the SEM framework, capital measures may apply SEM
NTGR of 1.0 “when program influence is evident.” The SRA is well suited to the assessment of capital measures that
typically entail installation of equipment and a structured internal decision-making process which can be investigated
through interviews of decision-makers. The influence of the capital measures was determined using survey instruments
and methods approved in the PY2021/2022 evaluation with the improvements shared with stakeholders in a SEM
Programs — Bi-Monthly ED/PA Update Meeting.

e Theory-driven attribution (TDA). The theory-driven approach was used to evaluate the overall design and delivery of
the SEM program and non-capital measures NTGR, since it is well suited to the organization transformation intent of the
SEM program. The methods and survey instruments developed in the 2018/2019 SEM Study were adapted with further
improvements and optimization.
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We also note that the SEM Activity Report (targeting a July 2025 publication) will leverage the NTGR interviews and related
data collection. SEM programs have recently experienced growth, an expansion into the non-industrial sector, and the
addition of third-party program implementers administering these programs, The purpose of the Activity Report research is
to understand the current state of the program design and effectiveness to ensure consistent compliance with SEM
principles in the face of these changes.

3.5.1 SRA capital project-level NTGRs

The survey instrument and algorithms for scoring the survey responses follow California’s standard Nonresidential NTG
framework, comply with the California Energy Efficiency Evaluation Protocols: Technical, Methodological, and Reporting
Requirements for Evaluation Professionals and the CPUC’s Guidelines for Estimating Net-To-Gross Ratios Using the Self-
Report Approaches, and were further refined after an internal research process.

The specific survey instruments and algorithms used in this study were developed in the PY2021/2022 SEM Impact
Evaluation Study. These were adapted from the Commercial, Industrial, and Agriculture Custom (CIAC) NTG survey
battery.3® However, the length of the instrument made it onerous for participants. The lists of program and non-program
influences were too long and overlapping, and thus unlikely to reflect the responder’s actual ranking of factors. The DNV
team streamlined this battery of questions as part of the Group D NTG Methodological Update. These proposed revisions
were reviewed and approved by CPUC Staff and shared with PAs during a statewide ED/PA Update Meeting.

The protocol for identifying capital measures was defined in the PY2021/2022 Study. The protocol starts with a review of the
Opportunity Register to inventory measures classified as a capital measure as noted in Section 3.4.1. The capital
classification is then confirmed by customer staff in the NTG battery. For projects with more than one capital project,
separate NTGRs were calculated for each capital component (up to two) and then combined, proportional to the savings of
each measure, into a composite capital NTGR

3.5.2 TDA methods

This section first describes the background of the methodology followed by the implementation approach.

3.5.2.1 TDA background

The 2018/2019 Study3! established TDA as the most appropriate methodology for determining whether the SEM programs
were exhibiting program influence broadly. As noted in the report, theory-driven attribution (TDA) research was designed
with an “aim to demonstrate a reasonable association ... between the SEM program activities and the impacts that
occurred ... [and] with a reasonable degree of confidence.” The theory-driven methodology reviewed the Program Theory
and Logic Model (PTLM)—built by the evaluator using input from each participating PA—to identify key linkages between
SEM program activities and the program expected outcomes, and gathered data from program actors to verify the strengths
and validity of these linkages. The study concluded that there was “strong support, via a preponderance of the evidence,
that customers' decisions to implement energy-efficiency improvements in Industrial SEM aligned with the motivations
designed within the logic models for each PA” and was therefore able to assign the NTGR ratio of 1.0 to the SEM program.

Methodology similarities to the 2018/2019 Study. As in the 2018/2019 Study, individual scores were developed for a
sample of completed projects. Evidence for scoring was collected through in-depth interviews of multiple stakeholders and

30 DNV, Group D Evaluation, Measurement, & Verification of Program Year 2020/21 Commercial, Industrial, and Agricultural Custom Projects, Final Work plan, May 20,
2022. https://pda.energydataweb.com/#!//documents/2629/view

31sBw Consulting, 2018-2019 Strategic Energy Management (SEM) Program Impact Evaluation, Final Report, January 21, 2022.
https://pda.energydataweb.com/#!/documents/2582/view
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from associated project files. The evidence was also organized into thematic groupings, which were scored. Like the prior
study, preponderance of evidence criteria was applied to determine the final program TDA outcome.

Adaptions made to 2018/2019 Study methods for the PY2023 Study. This PY2023 Study built upon the framework of the
2018/2019 Study, optimizing and improving it by incorporating subsequent research, most notably the “Group D Strategic
Energy Management Expansion Study”? (“Expansion Study”). This study was commissioned by the CPUC as directed by
Decision 23-02-002% to determine whether the SEM NTGR (now at 1.0) and five-year EUL assumptions would be
appropriate for non-industrial SEM and to develop recommendations for non-industrial SEM programs.

The Expansion Study concluded that the current CA SEM program as described in the California SEM Guides fosters a high
level of participant engagement through a prescribed delivery patterned on other successful programs with high NTGR in
other jurisdictions. The study also found that successful SEM programs in other jurisdictions include non-industrial
participants using a similar program of engagement. The study recommended that non-industrial participants be included in
the SEM program, with the same EUL and NTGR as the industrial sector, both following the SEM Guides.

The 2018/2019 Study compared PA program delivery to a PTLM developed by the evaluator. In this evaluation, PA program
delivery is compared to the requirements identified in the SEM Design Guide based on the recommendations and findings of
the Expansion Study. The Expansion Study conclusions enforced the importance of program delivery and indicated that if
participants were actively engaged in the prescribed program, high NTGR outcomes would be achieved. Thus, the SEM
Guidebooks are the benchmark for the participant program experience. This study relied on objective accounting of
participant engagement and customer reports of the quality of the delivery. It should be noted that the PTLM serves multiple
purposes and is still a valuable tool in ensuring program alignment with the SEM guides and should be revised in concert
with SEM guide updates.

3.5.2.2 Implementation specifics

We began with the site-specific activity requirements defined in the Design Guide and categorized them into seven Design
Guide Requirements (DGRs).** The in-depth interview guides were designed to determine for each of the categories 1) how
well the implementer delivered the SEM program, and 2) how well the customer engaged with the program. We rated the
strength of evidence, on a 1-3 scale (strong evidence = 3, moderate evidence = 2, and weak evidence = 1) that the DGRs
were being met at the site. The Delivery score is an indication of how well the delivered program meets the SEM Guide
requirements. The Engagement score is an indication of how well the customer engaged with the SEM program by providing
staff resources and support to program activities, and how well the implementer was able to sell the SEM program to gain
buy-in from each facility.

Site scoring. We identified seven requirement categories from the Cycle 1 and Cycle 2 Design Guide tables and assigned a
strength of evidence score to each category for each site. The team then calculated a combined TDA score as the sum of
the seven evidence scores divided by the total possible evidence score of 21 (the maximum score of 3 multiplied by 7), thus
producing a Combined TDA Score value of between 0.0 and 1.0.

Program scoring. The Combined TDA score is not the same as an attribution NTGR. Instead, it measures how well the
delivery complies with the SEM Guide. This is both the underlying rationale of TDA and consistent with the

32 DNV, Group D Strategic Energy Management Expansion Study, Final Report, May 23, 2024.
https://www.calmac.org/publications/CPUC_SEM_Expansion_Study Final Report 240731.pdf

33 cpuc. Rulemaking 13-11-005-Decision Addressing Energy Efficiency Third-Party Processes and Other Issues. February 2, 2023. Decision number 23-02-002.
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M501/K931/501931085.PDF

34 The DGRs are listed in Table 4-11 with further descriptions in the Appendix.
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recommendations of the recent Non-Industrial Expansion Study which found a strong correlation between high program
NTGR and the program activities specified in the SEM Guides.

Following the methodological precedent of the 2018-2019 impact evaluation, each site outcome was tested using a
preponderance of evidence (POE) to determine whether there was sufficient evidence that the customer experienced the
SEM prescribed delivery or not. This POE framework has precedence to determine, for example, whether an opportunity
can claim an accelerated replacement measure application type.3® In this test, each site TDA score was compared to the
POE threshold of 0.5, where a TDA falling below 0.5 did not meet the evidence test, thus receiving a 0 and where at 0.5 or
above, passed the evidence test, thus receiving a 1. While the TDA score is not equivalent to an attribution score derived
from this, PA-specific and statewide program NTGR was calculated as the sum of the POE result (a 1 or a 0) weighted by
life-cycle savings of the site.

The evaluation included a sensitivity analysis, which is reported in Appendix A to examine impacts of revising the SRA
algorithm to better account the measure history and in revising the POE threshold.

3.5.3 NTG data collection

The NTG evaluation team conducted in-depth interviews with three different stakeholder groups involved in the
implementation of SEM, 1) Energy Champions, 2) Executive Sponsors, and 3) Energy Coaches. An online survey was
planned for a fourth group, the Energy Team. These four roles are defined in the SEM Guides.

Energy Champions — facility employees driving program patrticipation at the site. We conducted 90-minute interviews with
Energy Champions to gather feedback on capital project NTGR results and to inform the TDA research. The NTG data
collection process was fully compliant with the CPUC’s Self-Report Guidelines. The lengthy interviews with Energy
Champions were also a major contributor to understanding how the SEM program is received by facilities and what hurdles
participating sites experience when engaging with SEM activities.

Executive Sponsors — upper facility management responsible for allocating capital dollars and supporting the SEM effort.
The evaluation team conducted 60-minute interviews with upper management staff, defined through SEM as Executive
Sponsors, from a small sample of facilities participating in SEM. We only interviewed Executive Sponsors at sites where we
also interviewed the Energy Champion to triangulate responses and gather multiple stakeholder feedback at a sample of
sites. Responses from Executive Sponsors informed the TDA analysis results, including the quality of program delivery and
the level of program engagement from site staff. The team also used the Executive Sponsor feedback to corroborate the
influence of the SEM program on capital project decisions.

Energy Coaches — implementation staff in charge of coaching participating facilities through the SEM program over multiple
years of participation. Each implementer has staff trained to coach participating facilities through the SEM program activities
and requirements. We conducted 45-minute-long in-depth interviews with these SEM Energy Coaches to understand how
the program is implemented and how well sites engaged with the program. This feedback informed the TDA results including
the quality of program delivery and level of program engagement from the implementer’s perspective.

Energy Team Members — includes other facility staff engaged with the day-to-day SEM activities at a site. Facilities
participating in the SEM program appointed staff members to make up an Energy Team to support the Energy Champion in
program activities. We planned to use short, 10-minute online surveys but had very little success getting completes. Contact

35 Early Retirement Using Preponderance of Evidence, Version 1.0, July 16, 2014. https://www.cpuc.ca.gov/-/media/cpuc-website/files/legacyfiles/p/5325-projectbasis-
eulrul-evidencev1july172014.pdf

DNV — www.dnv.com Page 28


https://www.cpuc.ca.gov/-/media/cpuc-website/files/legacyfiles/p/5325-projectbasis-eulrul-evidencev1july172014.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/files/legacyfiles/p/5325-projectbasis-eulrul-evidencev1july172014.pdf

DNV

information in provided project files was sparse for these stakeholders, and turnover at the sites made much of the sparse
information obsolete. Thus, only one survey was completed.

We note this data collection will also support the SEM Activity Report targeting a July 2025 publication.

3.5.4 Final program NTGR

The final site NTGR combined the composite capital NTGR from the site-specific SRA responses and the TDA PA-specific
program NTGR, proportional to the savings contribution of capital and non-capital measures at that site.
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4 RESULTS

This section presents the results of the gross and net savings by key reporting dimensions. We have included reasons for
any deviations between forecasted and evaluated gross savings. This section also discusses net savings results and ratios
which also addresses capital measures and their contribution to overall program savings.

4.1 Gross savings and realization rates

The following subsections present the results of our gross savings analysis, starting with electric energy and demand
savings. Both first year and lifecycle savings are provided for each PA and at the statewide level. Savings have been
expanded from the site level to population level based on the sample design, as described in Section 3.1.1.

4.1.1 Electric savings

Table 4-1 presents the first year and lifecycle forecasted savings, evaluated savings, GRR, and relative precision at the PA
and statewide levels for electric savings. Relative precisions are provided at the 90% confidence interval.

Table 4-1. PY2023 Gross electric energy and demand savings by PA

-
PA

Forecasted | Evaluated Relative Forecasted Evaluated Relative
savings ? eV GRR precision savings @ savings GRR precision

Energy (MWh)

MCE 471 473 100.3% 0.0% 2,357 2,622 111.2% 0.0%

SCE 29,418 17,963 61.1% 47.8% 147,091 95,076 64.6% 43.6%

Statewide 29,890 18,436 61.7% 46.6% 149,448 97,698 65.4% 42.4%
Demand (MW)

MCE 0.1 0.1 100.3% 0.0% 0.4 0.4 111.2% 0.0%

SCE 3.6 2.0 55.2% 56.8% 18.0 10.6 58.6% 51.1%

Statewide 3.7 2.1 56.1% 54.7% 18.4 11.0 59.7% 49.1%

2 Forecasted savings represent engineering estimates and do not include the realization rate that has been applied in savings presented in ED Tracking
data

4.1.2 Gas savings

Table 4-2 presents the first year and lifecycle forecasted savings, evaluated savings, GRR, and relative precision at the PA
and statewide levels for gas savings. Relative precisions are provided at the 90% confidence interval.

Table 4-2. PY2023 Gross gas energy savings by PA

PA

Forecasted | Evaluated Relative Forecasted Evaluated Relative
savings ? savings GRR precision savings 2 savings GRR precision

Energy (Therms/1,000)

MCE 164 74 45.1% 9.5% 821 383 46.6% 42.5%
SCG 821 1,051 127.9% 46.3% 4,106 5,422 132.0% 45.4%
Statewide 986 1,125 114.1% 42.5% 4,928 5,804 117.8% 42.5%

2 Forecasted savings represent engineering estimates and do not include the realization rate that has been applied in savings presented in ED Tracking data
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4.1.3 Total MMBtu savings

Table 4-3 presents first year and lifecycle forecasted savings, evaluated savings, GRR, and relative precision at the PA and
statewide levels for total MMBtu savings. Relative precisions are provided at the 90% confidence interval.

Table 4-3. PY2023 Gross total energy MMBtu savings by PA
Lifecycle
e [ | [ | e | e | T
PA savings ? savings GRR precision savings @ savings GRR precision

Energy (MMBtu)

MCE 18,033 8,457 46.9% 11.4% 90,167 43,961 48.8% 41.7%
SCE 100,379 61,293 61.1% 47.8% 501,894 324,412 64.6% 43.6%
SCG 82,126 105,068  127.9% 46.3% 410,629 542,167 132.0% 45.4%
Statewide 200,538 174,818 87.2% 32.5% 1,002,690 910,540 90.8% 31.2%

4.1.4 Discrepancy analysis

This section presents an analysis of what caused forecasted savings to differ from the evaluated savings estimates for the
sampled projects. This analysis is based on the discrepancies associated with first-year gross savings and is calculated on a
MMBtu basis. Table 4-4 summarizes the discrepancy categories that led the evaluated savings to differ from forecasted
savings.

Table 4-4. Categories of savings discrepancies

SEM-specific Differences attributed to annualization errors, non-routine adjustments, long-term and short-term
discrepancies operational changes, incremental savings adjustment.
Differences attributed to inconsistencies between savings claimed and savings calculated in the
provided models and/or completion report. This also includes discrepancies in savings due to
Tracking data unexplained or non-documented changes.
Differences attributed to measures that were removed and were no longer in operation. This
Inoperable measure includes measures that were not installed, failure of installed equipment, and business closure.
Represents a difference in evaluated and reported baseline, including any baseline periods

Inappropriate adjustment in the models used to estimate forecasted and evaluated savings. This also includes
baseline any savings deviation due to a different ISP, code, or pre-existing baseline.

Operating Collected trend data or photographs of setpoints informs different operating parameters,
conditions including hours of use, setpoints, efficiency, etc.

Differences attributed to changes in calculation methodology between that used for forecasting
savings and evaluation analysis. The evaluator only changed analysis methodology when
Calculation methods necessary to accurately calculate savings such as employing an 8760 model.

As the DNV team calculated site-specific results for each sampled site, we noted the reasons for any deviation of the
evaluated savings from forecasted for each site into those listed categories. We then calculated the contribution of each
category of discrepancy to the overall difference between forecasted and evaluated savings.

Table 4-5 shows the number of instances a given discrepancy occurred, and its impact on overall gross MMBtu realization
rates.
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Table 4-5. Key drivers behind overall GRR (MMBtu)

Discrepancy Sub-category Impact on RR Impact (%)

Operating Conditions: Ex-Post M&V period different 0.00% 17.82% 17.8%

Operating Conditions: Same M&V methods, production changed 1 0.00% -10.2%
Calculation Methods: Incorrect regression model 1 0.00% -7.8%
Calculation Methods: Model Adjustments 3 0.00% -7.0%
SEM-Specific Errors: Annualization Errors 6 -6 0.45% -5.6%
Operating Conditions: Change in operating hours 1 -0.02% 0.00% 0.0%
Calculation Methods: Errors found in IOU calculation method 2 0.00% 0.00% 0.0%

4.1.5 Comparison to previous evaluation findings

This report marks the first phase of a comprehensive two-year evaluation covering both PY 2023 and 2024. The DNV team
will provide a comparative analysis of the combined results of PY2023 and PY2024 against the findings from previous
evaluations findings as part of the PY2024 study report.

4.2 Net savings results and ratios

The following subsections present the results of our net savings analysis, starting with electric energy and demand savings
followed by natural gas. Both first year and lifecycle savings are provided for each PA and at the statewide level. Savings
have been expanded from the site level to population level using the site weights provided in the sample design, as
described in Section 3.1.

We note that the relative precisions of the SCE and SCG NTGR results presented in the next sections are very good,
+1-2%. This was accomplished with a small number of capital NTG site results (n = 10), because in the expansion of the
results, sites with no capital measures were factored into the analysis with a NTGR of 1 with no additional variation. The
relative precision of the MCE gas results is poorer due to the variable results of the capital SRA results.

4.2.1 Electric net savings

The following sections present the PY2023 results of the net savings analysis, starting with electric energy and demand
savings (Table 4-6). Both first year and lifecycle savings are provided for each PA and at the statewide level. The PY2023
electric NTGR value is similar to the PY2021/2022 results, however, these are based on SCE only, since the evaluated MCE
sites did not claim electric savings. Both the TDA and capital attribution research support a NTGR close to 1.0.
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Table 4-6. PY2023 electric net savings and NTGR

First year
PA

Evaluated Evaluated
gross Relative gross Relative
savings Net savings NTGR precision savings Net savings NTGR precision

Energy (MWh)

MCE? 473 469 99.2% 0.8% 2,622 2,592 98.8% 1.2%

SCE 17,963 17,820 99.2% 0.8% 95,076 93,966 98.8% 1.2%

Statewide 18,436 18,289 99.2% 0.8% 97,698 96,558 98.8% 1.2%
Demand (MW)

MCE? 0.1 0.1 99.6% 0.6% 0.4 0.4 99.1% 1.3%

SCE 2.0 2.0 99.6% 0.6% 10.6 10.5 99.1% 1.3%

Statewide 2.1 2.1 99.6% 0.6% 11.0 10.9 99.1% 1.3%

1 No MCE sites with electric savings were recruited; therefore, statewide results were applied.

4.2.2 Gas net savings

Table 4-7 presents the first-year and lifecycle forecasted savings, evaluated gross and net savings, NTGR, and relative
precision at the PA and statewide levels for gas savings. Both the TDA and SRA research supports the current NTGR of 1.0.
However, both the TDA and SRA outcomes were poor for MCE, which is apparent in the natural gas NTGR and poor
relative precision.

Table 4-7. PY2023 gas net savings and NTGR

Evaluated Evaluated
gross Net Relative gross Net Relative
PA savings savings NTGR precision savings savings NTGR precision

Gas (therms)

MCE 74 51 68.9% 18.5% 383 204 53.2% 48.5%
SCG 1,051 1,042 99.2% 0.9% 5,422 5,354 98.8% 1.5%
Statewide 1,125 1,093 96.9% 1.3% 5,804 5,558 95.2% 2.5%

4.2.3 Total MMBtu savings

Table 4-8 presents first year and lifecycle forecasted savings, evaluated savings, GRR, and relative precision at the PA and
statewide levels for total MMBtu savings. Relative precisions are provided at the 90% confidence interval.

Table 4-8. PY2023 total MMBtu net savings and NTGR

Evaluated Evaluated
gross Relative gross Relative
PA savings Net savings NTGR precision savings Net savings NTGR precision

Energy (MMBtu)

MCE 8,457 5,828 68.9% 18.5% 43,961 23,396 53.2% 48.5%
SCE 61,293 60,806 99.2% 0.8% 324,412 320,625 98.8% 1.2%
SCG 105,068 104,242 99.2% 0.9% 542,167 535,425 98.8% 1.5%
Statewide 174,818 170,876 97.6% 0.9% 910,540 879,446 96.3% 1.7%
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4.2.4 Other NTGR results

This section presents additional results and findings relevant to the final NTGR results.

4.2.4.1 Comparison with other NTGR research results

Table 4-9 compares the NTGR of recent impact evaluations for SEM, CIAC, and NMEC. The table shows that the SEM
NTGR results have been consistent across the evaluations for both overall NTGR results and for capital only. The capital
NTGR itself, where capital measures account for about 19% of total program MMBtus, is similar to the PY2021/22
evaluation. The SEM NTGR values are significantly better than CIAC and NMEC, partly explained by the predominance of
BRO measures in the SEM measure portfolio, which are encouraged through a demanding customer engagement.

Table 4-9. Comparison of the PY2023 NTGR with other NTGR results

Program and year Electric NTGR “ NG NTGR “

SEM 2023 preliminary interim results 99.1% 0.9% 96.9% 1.3%
Capital only, information only 0.95 0.75 Not calculated
Recommended value 1.0 1.0

SEM 2021/2022 98.4% 0.6% 98.0% 2.5%
Capital only, information only 0.80 0.74 Not calculated
Recommended value 1.0 1.0

SEM 2018/2019 1.0 1.0
Core NTGR, info only 0.61 Not calculated 0.61 Not calculated

CIAC 2023 preliminary 55.2% 4.8% 39.5% +4.7%

CIAC 2022 61% 7% 76% 10.1%

CIAC 2020/2021 42.7% +10.4% 15.1% +5.2%

NMEC 2023 preliminary 75.7% +5.0% 76.0% +7.0%

NMEC 2020/2022 45.9% +11.0% 46.5% +86.0%

4.2.4.2 NTGR of capital

As noted previously, SEM measures are tracked by the customer in the Opportunity Register. Each measure record includes
fields for a measure description, the origin of the measure (for example, through the Treasure Hunt), estimates of savings
and costs, and relevant to this discussion, the measure type, as well as other characteristics. The measure type is a label,
which identifies whether a measure is a behavioral, retro-commissioning, maintenance, or capital type measure facilitating a
direct mapping to a capital or non-capital classification.

We collected all the Opportunity Registers from the selected sites and combined them into one dataset. For the cases where
the savings estimate field was empty, the engineers gave a rough estimate as described in Section 3.3. Table 4-10 shows
the percentage of capital measures of program forecasted savings by PA. Capital measures, as reported in the Opportunity
Registers, make up about 19% of PY2023 forecasted savings, with some differences by PA and fuel. Capital measures
constituted 16% of the PY2021/2022 program MMBtu forecasted savings. The last column presents the average SRA-
method NTGR of capital measures.

Table 4-10. PY2023 contribution of capital measure to SEM program forecasted savings

Total Percent of Percent of Ave SRA

MMBtu capital Total kWh Percent of | Total therm capital capital
PA savings MMBtu savings capital kWh savings therm NTGR
SCE

32,706 18% 1,682,073 18% 0% 0.83
SCG 60,336 13% - 0% 75,693 13% 0.89
MCE 6,820 7% 27,125 19% 51,297 81% 0.44
Statewide 99,862 19% 1,709,198 18% 126,990 19%
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We found that the measure type field was well populated and accurately identified capital measures about 90% of the time
based on follow-up interviews with site staff. Other associated fields intended to capture measure savings and costs were
often not populated.

SEM capital measures constitute a solid but small portion of program savings. Thus, when blending the TDA NTGR of 1 for
non-capital measures, the composite site and program NTGR are close to 1.

4243 TDA results

The theory-driven attribution (TDA) research collected feedback from multiple stakeholders for each sampled site, including
Energy Champions, Executive Sponsors, Energy Team members, and Energy Coaches from the implementer. The
evaluation team aggregated the feedback into seven Design Guide Requirement (DGRs) categories and scored each
category using a 1-3 scoring system (1 = very weak; 2 = moderate; 3 = very strong). The score indicates the strength of the
evidence that the SEM program 1) was delivered in accordance with Design Guide principles, and 2) customer engagement
in the program was high. Table 4-11 provides the unweighted average Delivery and Engagement scores for each of the
DGRs and summarizes the average Delivery and Engagement score by PA for each DGR.

Table 4-11. Average delivery and engagement scores by PA

Average Average Average

SCE Score SCG Score MCE Score
Requirements Component n=8 n=4 n=2
1 — Kick-off meeting. Introducing SEM to the site, defining Delivery
the roles at the facility, and laying out a program schedule. Engagement
2 — Energy Management Assessment (EMA). Assessing Delivery
_the site’s current energy use policies and procedures. The Engagement
implementer conducts these assessments each year of the
program and has the option of sharing the results with the
facility.
3 — Energy Use Mapping. Detailed mapping of all energy Delivery 2.8 25 15
consumption at the facility. Engagement 28 28 3.0
4 — Energy Treasure Hunt. Walking the entire facility Delivery 2.6 2.8 2.1
sea_rchlng _for ways to reduce energy waste elther through Engagement 25 28 25
capital project upgrades or process and behavioral changes.
5 — Action Plan and Support. Identifying and creating action Delivery 25 2.4 1.6
pIgn; to meet SEM requirements including meetings, Engagement 28 28 15
trainings, and workshops.
6 — Energy Management Information System (EMIS). Delivery 2.8 3.0 15
Developlng_ a system to manage energy use and model Engagement 26 238 23
energy savings across the entire facility.
7 — Future Planning. Creating a plan for meeting program Delivery 2.6 1.8 1.0
requirements in future program years as well as how to Engagement 21 15 1.0
continue to pursue energy efficiency after program
participation ends
Average Delivery 2.8 2.6 1.9
Average Engagement 2.6 2.6 2.2

The team then averaged the Delivery and Engagement scores to arrive at a Compliance score for each DGR category. The
team then divided the DGR sum for each site by the total available points (7 categories at 3 points each = 21 total points) to
arrive at the final TDA result.

Table 4-12 presents the unweighted TDA results by site with a simple average by PA. The indicators are consistent with the
final program NTGR results. Two of the PA programs (both delivered by Cascade Energy) have high TDA indicators and

DNV — www.dnv.com Page 35



DNV

high NTGR results, shown in Table 4-6 and Table 4-7. The MCE program, delivered by CLEAResult, received lower TDA
indicator values for the two gas-only sites, and a lower gas NTGR. The table also includes the capital and BRO SRA NTGs.
The BRO SRA NTG is an indicator of NTG for comparison purposes.

Table 4-12. PY2023 TDA and SRA NTGR results by site

BRO

Final TDA Capital project
Delivery Engagement | Combined TDA NTGR project SRA

Site ID Vendor score score score score SRA NTG NTG
SCE_01 Cascade 0.98 0.95 0.97 1 0.64

SCE_02 Cascade 0.94 0.98 0.96 1 0.93 0.97
SCE_03 Cascade 0.99 0.83 0.91 1 No Cap 0.73
SCE_04 Cascade 0.94 0.88 0.91 1 1.00 0.97
SCE_05 Cascade 0.92 0.74 0.83 1 No Cap 0.53
SCE_06 Cascade 0.88 0.75 0.82 1 0.75 1.0
SCE_07 Cascade 0.79 0.76 0.78 1 No Cap
SCE_SCG_01! Cascade 0.90 0.93 0.91 1 No Cap 1.0
SCE Summary 0.92 0.85 0.89 1.00 0.83

SCG_01 Cascade 0.84 0.88 0.86 1 0.90 1.0
SCG_02 Cascade 0.91 0.79 0.85 1 1.00 0.61
SCG_03 Cascade 0.86 0.83 0.84 1 0.77
SCE_SCG_01! Cascade 0.90 0.93 0.91 1 No Cap 0.83
SCG Summary 0.88 0.86 0.87 1 0.89

MCE_012 CLEAResult 0.65 0.74 0.70 1 0.17 NoBRO
MCE_02 CLEAResult 0.60 0.71 0.66 1 0.72 0.7
MCE Summary 0.63 0.73 0.68 1.00 0.45 0.7

1 No gross evaluated savings due to missing data.
2 Commercial site

Conversations with SEM participants who reported having a successful program experience pointed to the Energy Treasure
Hunt as the most beneficial and influential activity of the program. Energy Coaches also reported the treasure hunt to be the
most important activity in the SEM program, allowing the implementer the chance to meet facility staff, create good working
relationships, and learn about the site’s energy needs. The Energy Champions reporting less than successful experiences
with the SEM program voiced disappointment with the Treasure Hunt, claiming the implementer did not have the necessary
expertise to evaluate and diagnose their specific industrial equipment, and therefore could not properly identify opportunities
to reduce energy waste. This and other findings will be expanded in the SEM Activity Report, targeting a July 2025
publication.

The TDA effort also identified a gap in the program delivery regarding planning, and more specifically, the documentation of
detailed action plans and a plan to continue pursuing energy efficiency after the program ends. For example, there were
very few action plans put in place to backfill SEM roles in case a person left the company or changed roles within the
company. This happened multiple times at the facilities in the 2023-24 sample, and none of the sites had staff able to backfill
the role and continue to champion the SEM program.

4244 Program TDA results

Figure 4-1 presents these TDA scores for each site for each PA (each bar represents a different site). The POE threshold of
0.5 overlays the figure and shows that all sites exceed that threshold. Applying the rationale of the PY2021/2022 impact
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evaluation, program influence is more likely than not to be associated with the program implementation; thus, the SEM
Program NTGR of 1.0 remains.

Figure 4-1. TDA scores by PA
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In contrast to the generally laudatory comments from SCE/SCG participants, the MCE participants noted:

e Expectations with the gas SEM program were unclear to one MCE participant, who reported disappointment with the
types of opportunities identified in the Treasure Hunt. The Energy Champion expected a more detailed review of their
gas-using equipment but said the implementation staff did not have the necessary expertise to provide valuable insight.

e The other MCE site was a school and there were very few opportunities for gas savings in the classrooms outside of the
HVAC system. The maintenance staff was already aware that the HVAC units were over 30 years old and had plans to
replace them even without the assistance of the SEM program.

e Both MCE participants were also disappointed with the granularity of the gas data that was only available at monthly
intervals and did not allow for a detailed model of energy use.

4245 Future SEM NTGR research

There are two considerations for future research.

Non-capital SRA research. As part of producing a well-rounded review of the SEM program, we estimated an informational
non-capital NTGR using a simplified self-reported attribution approach (non-capital SRA). This simplified SRA method
gathered responses from Energy Champions for the two largest savings non-capital measures to estimate a non-capital
NTGR. However, the team used the capital project SRA algorithm, with slight modifications to the language of the capital
question battery, adjusting it to refer to non-capital activities instead. The battery was not well-tailored to the decision-making
associated with behavioral, retro-commissioning, or operational (BRO) projects. A BRO battery designed to address
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behavior changes and retro-commissioning-BRO type measures would more accurately account for the decisions a site
considers when allocating resources for BRO upgrades.

As noted earlier, the TDA score is not equivalent to an NTGR score but instead measures customer engagement and
delivery compliance with the SEM Guides. If TDA research shows that a program is not compliant, there is no fallback
NTGR. A BRO battery could be developed, approved by stakeholders, and deployed as a relatively low-cost risk mitigation
strategy.

TDA threshold. The original theory-driven attribution results of the 2018/2019 Study used a binary 0.5 threshold (Yes, there
is evidence, or no, there is not sufficient evidence) to show the preponderance of evidence indicates that the program was
more likely than not to have influenced the outcome. However, the Expansion Study concluded that the high NTGR was
reasonable for programs that comply with the SEM Guidelines. This PY2023 Study TDA research scored the SEM programs
based on their compliance with SEM Guidelines, promoting a discussion about whether a score higher than 0.5 is necessary
for the program to be considered compliant. For example, two of the sites in the sample scored between 0.6 and 0.7 and
also had the lowest gross and SRA results.

The evaluation team recommends revisiting the 0.5 threshold in the PY2024 evaluation for potential application in
subsequent years. While the preponderance-of-evidence framework established in the 2018/2019 Study supports the
application of a 1.0 to MCE’s program. MCE’s compliance, as measured by the TDA data, is on the edge of a “failing grade”
at 70%.
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5 CONCLUSIONS AND RECOMMENDATIONS

This section summarizes all findings from the SEM impact evaluation study and highlights the implications from the findings
and recommendations from the DNV team.

5.1 Analysis methodology

The DNV team observed a further decline in the use of the top-down modeling approach by SEM participants, compared to
PY2021/2022. Fewer sites used the top-down modeling approach, and the percentage of savings from top-down models for
electric and gas has decreased relative to overall savings. The top-down modeling approach is better suited to capturing the
full impact of SEM BRO measures, which is why the SEM M&V guide designates it as the preferred methodology for
calculating SEM savings. The guide also mandates that participants justify the use of bottom-up calculations when they opt
for this approach, a requirement followed by all participants who used bottom-up calculations. The SEM M&V guide also
outlines examples where bottom-up calculations may be used, including but not limited to situations where energy
consumption data or relevant variables are unavailable, when the number of energy meters exceeds 10 at the facility, when
on-site generation metering is absent, or when production exhibits high variability. Finally, D16-08-019 in part justifies the
NTGR treatment of SEM because SEM “uses NMEC and a dynamic baseline model to determine savings from all program
activities at the facility....” As the program increasingly moves away from top-down estimates in savings, this treatment may
be called into question.

The DNV team also observed an increase in the percentage of SEM participants who included actionable steps in their
“Bottom-up justification” memos to address issues preventing the use of top-down modeling, compared to PY2021/2022.
This approach is considered best practice. The DNV team classified the savings calculation methodologies used by program
participants to calculate the SEM savings (for both electric and natural gas) over the two years of participation into three
categories as summarized in Table 5-1.

Table 5-1. Breakdown of savings calculation methodologies

Mixed analysis (top-
Parameter Top-down Bottom-up down & bottom-u o

Reviewed projects, n=14

Percentage by count 29% 43% 29%
Percentage of electric savings 1% 40% 59%
Percentage of gas savings 25% 46% 29%
Percentage of overall MMBtu savings 13% 43% 44%

We reviewed the justifications provided by each site for using bottom-up calculations, which are summarized in Table 5-2.

Table 5-2. Bottom-up/mixed analysis calculation rationales

Attempted Provided
Justification for bottom-up/mixed analysis model model Quantity*

No correlation between energy consumption and relevant variables was

identified

Challenges in developing production data, significant discrepancies in

operational loads between baseline and reporting periods, and unmetered No N/A 1
on-site energy generation

Model did not meet statistical significance requirements Yes No 1
Non-routine event and insufficient data provided by participant to No No 1
implementers

Unreliable model data for relevant variables and unexplained fluctuations in Yes Yes? 1

consumption
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Attempted Provided
Justification for bottom-up/mixed analysis model model Quantity?

Missing and unreliable data for on-site energy generation, along with a lack

L2 . No N/A 1
of calibration of energy generation meters
Inaccurate energy data for two months of the performance period No N/A 1
Simplicity and consistency with other sites in the cohort No N/A 1
Expansion in facility operations and addition of production lines phased in
o . ) No N/A 1
over several months within reporting period
Lingering COVID-19 impacts and rebaselined model does not meet
- . Yes No 1
statistical requirements.
lack of granular natural gas data resulted in the model's inability to Yes No 1

statistically represent energy usage accurately
1 One bottom-up site provided two different justifications for using bottom-up calculations in the two reporting periods.
2 The attempted model was not provided to the DNV team, but the data for the reporting period was supplied upon request.

As presented in Table 5-2, none of the projects that used bottom-up calculations provided the model to the DNV team for

review.

Implications

In PY2021/2022, a recommendation was made to prioritize top-down modeling; however, the DNV team observed a
further decline in its use by SEM participants in the following period. This decline resulted in reduced site counts and
lower savings across electric, gas, and overall consumption compared to PY2021/2022.

Using bottom-up calculations to determine SEM savings may mask zero or negative savings, particularly for sites
with claims beyond the first reporting cycle, which could experience SEM-related savings backsliding.

Following the PY2021/2022 SEM evaluation report, it was noted that implementers typically review specific failed
models and underlying reasons, while PAs review and approve the conclusions, except for some sites that may
undergo further technical reviews. However, since attempted models in both PY2021/2022 and PY2023 were mostly
not provided in the project packages made available to the DNV team, it remains unclear whether unreliable data or
attempted models are typically provided and reviewed in-depth by the PAs.

Unaccounted or unreliable data for on-site energy generation remains a significant factor driving the use of bottom-up
calculations.

Some reasons provided for switching from the top-down modeling approach to the bottom-up approach were found
to be non-site-specific and therefore not justifiable.

When the savings resulting from either the top-down modeling or bottom-up calculations are disproportionate to the
measures installed, it should be flagged for further investigation, and consideration should be given to using the
alternative savings calculation approach. Some SEM participants in PY2023 have already adopted this best practice.
Identifying actionable items, including necessary resources and timelines, to address issues preventing the use of
top-down modeling helps expedite resolution and the return to top-down modeling. Some SEM participants in
PY2023 have already adopted this best practice.
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o Implementers should provide justifications for using bottom-up calculations that are site-specific and reasonable (in
alignment with the SEM M&V guide examples), including any failed top-down models or unreliable data. PAs must
conduct thorough reviews of root causes noted in bottom-up justifications before approving. This will minimize the
unnecessary use of bottom-up calculations and ensure compliance with the SEM M&V guide.

e For sites using bottom-up calculations to claim savings beyond the first reporting cycle, implementers should collect
and provide evidence and documentation of savings persistence from the previous cycle and include it in the project
files package. Following this recommendation will allow validation of the savings persistence of SEM measures.

¢ Implementers should continue to include identified actionable items, along with necessary resources and timelines, in
bottom-up justifications to address issues preventing the use of top-down modeling, thereby expediting resolution
and facilitating a return to top-down modeling.

¢ Implementers must document in detail any failure by SEM participants to provide site-specific variable data (e.qg.,
production or occupancy data), specifying whether the issue is due to staff turnover, non-compliance with SEM
program requirements, or other reasons, and outline steps or plans to address the issue before upcoming cycles.

o Implementers should prioritize identifying and addressing issues that impede the creation of a valid top-down model
as early as possible during SEM participation. For example, for sites with on-site energy generation, ensure that SEM
participants are informed that meters for on-site generation must be calibrated, and the data provided by these
meters must be tested and proven valid during the baseline period.

e When using a bottom-up approach, SEM participants should take the following actions:

—  Continue providing thorough documentation to justify calculating the SEM savings using bottom-up calculations.

— Use on-site metering and trend data to determine the most accurate values for parameters used in measure-level
calculations. Using as-built values leads to accurate savings estimation.

—  Provide thorough documentation of all inputs and parameters used in bottom-up calculations.

— Expect and prepare to fulfil data requests made by the evaluators to validate measure-specific parameters.

5.2 Savings calculation considerations

This subsection summarizes the DNV team’s findings regarding the top-down models and bottom-up calculations used by
SEM participants.

5.2.1 Savings annualization

Savings annualization refers to prorating the savings calculated within a short period of time to represent a full year of
savings. Annualization is often used when SEM projects were installed late in the year and consequently, the full annual
impact of those savings would not appear in the billing analysis. In some cases, annualization may be used when certain
periods are considered unrepresentative of typical facility operations and are therefore excluded from the modeling analysis
consideration. The typical observed annualization period ranges from three to five months within the final five months of the
reporting period in consideration. This approach was required by older versions of the SEM M&V guide.3® The current
version of the guide limited the use of annualization to only when the model is being retired or a customer will not be
participating in the SEM program after the current Reporting Period, with PA authorization.3” The DNV team acknowledges
that program participants who used annualization followed the SEM M&V guidelines. However, the annualization approach

36 Sergio Dias Consulting. “California Industrial SEM M&V Guide, Version 2.01.” Section 11.5.1. September 12, 2020.
https://pda.energydataweb.com/api/downloads/2525/CA _Industrial SEM_M%26V%20Guide v2.01.pdf

87 Sergio Dias Consulting. “California Industrial SEM M&V Guide, Version 3.02.” Section 1.4. July 6, 2022.

https://pda.energydataweb.com/api/view/2648/CA_SEM_MV_Guide v3.02.pdf
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often overlooks the seasonality in the typical annual operation for facilities, which could result in inaccurate savings
estimation.

Overall, the use of annualization based on insufficient or unrepresentative periods of facility operation in PY2023 resulted in
a 6% decrease in total forecasted savings, compared to an 8% decrease in PY2021/2022, reflecting significant improvement
from PY2021/2022. This improvement is primarily due to sites using longer periods for annualization in PY2023. Further
details on the impacts of the savings annualization are summarized in Table 5-3.

Table 5-3. Savings annualization impacts

PY2021/22 PY2023

Sites with savings annualization discrepancy 19 5
Total number of sites 47 14
Percentage by count 40% 36%
Contribution to overall deviation from forecasted savings 57% 36%

Overall, the DNV team found that savings annualization led to overestimation of SEM savings in approximately 60% of sites
using this approach, compared to 70% in PY2021/2022.

Implications

e SEM participants demonstrated significant improvement in utilizing longer annualization periods for sites with
seasonal operation in PY2023 compared to PY2021/2022.

e Savings annualization carries a significant risk of savings miscalculation, as operations and production during the
annualization period may not represent typical yearly conditions. This risk is increased when savings are annualized
in the first year of the cycle, and bottom-up calculations are used for the second year.

e Savings annualization is inconsistent with SEM's performance-based approach to estimating savings through billing
analysis and creates challenges in reconciling savings in subsequent years.

Recommendations

e Implementers should follow the SEM M&V guide, which recommends limiting annualization to only when the model is
being retired or a customer will not be participating in the SEM program after the current reporting period, with PA
authorization. Therefore, annualized savings should be rejected when annualization is being used outside of these
two reasons as they are likely to produce inaccurate annual savings, such as seasonally impacted savings, or
measures with that fluctuate over time, such as shutdown-type measures. Following this recommendation will result
in more accurate savings estimations.

e If SEM participants decide to use bottom-up calculations for the second reporting period after using the top-down
modeling approach in the first, implementers should consider recalculating the savings from the first reporting period
using the bottom-up calculations and truing up the savings at the end of the cycle. Following this recommendation
will minimize the use of annualization based on a limited time period, reducing the risk of inaccurate savings
estimate.

5.2.2 Modeling adjustments

Our top-down models corrections resulted in a 10% decrease in total forecasted savings, compared to a 4% decrease in
PY2021/22. We reviewed all top-down models used by SEM participants to calculate savings for projects implemented in
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PY2023. Several models required corrections to improve statistical significance, better reflect typical operations, and

enhance the accuracy of savings calculations. These improvements were achieved through site-specific adjustments,

including:

Refined weather variables (e.g., adjusting the changepoint and removing dependent variables).

Removed dependent variables and variables that showed no correlation with energy consumption.

Removed and added indicators depending on their added value and impact on the model statistical significance.
Excluded non-routine events (NRESs) and periods of unexplainable energy consumption spikes and dips.
Switched some models from daily basis to weekly to better correlate energy consumption with relevant variables.
Removed variables that showed no correlation to energy consumption.

Reviewed variables used to determine between the consolidated variables that are directly connected (such as
production of different units) or only including variables that improve the model statistical significance.

The DNV team observed instances where SEM participants used both top-down and bottom-up calculations to estimate

SEM savings for the same reporting period as an additional layer of verification. In cases where top-down savings appeared
disproportionately high relative to the types and sizes of measures installed, participants opted to rely on the bottom-up
method to claim savings. The DNV team considers this approach to be best practice, ensuring accuracy and consistency in

savings claims.

Recommendations

Implementers should continue to follow the SEM M&V guidelines on creating top-down models and assessing their
validity. This includes excluding variables that have no impact on energy consumption and identifying non-routine

events, then recalibrating the model to neutralize their influence on the savings estimates. Following this
recommendation will result in more accurate savings reporting and regulatory compliance.3® Below are some
aadditional examples of the steps to take in ensuring the M&V guidelines are followed:

— Ensure that the model is reflective of the facilities’ typical operation for both baseline and reporting periods and

that claimed savings correspond to.

— Optimize the model's statistical fit by testing various changepoints for weather variables and selecting the most

appropriate point for each site.

—  Continue to provide collected granular data for all tested variables to allow PAs and evaluators the opportunity to

verify implementers findings and conclusions.
—  Continue to only consider relevant independent variables in the model savings calculations.

—  Continue to provide thorough documentation to justify any periods that are excluded from the model savings

calculations.

Implementers should avoid using hard-coded values in the savings calculations. The use of hard-coded values
prevents the participants, PA reviewers, and evaluators from tracking the sources of the used values and
complicates the process of updating and validating model results.

5.2.3 Bottom-up calculations discrepancies

The DNV team reviewed all submitted bottom-up calculations for sampled projects as described in Section 3.2.5.2. The DNV
team corrected the calculation methodology, savings calculation inputs, and parameters as needed based on an in-depth

38 Sergio Dias Consulting. “California Industrial SEM M&V Guide, Version 3.02.” Sections 4, 6, and 7. July 6, 2022.
https://pda.energydataweb.com/api/view/2648/CA_SEM_MV_Guide v3.02.pdf
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engineering review and as-built data collected from facility personnel. Overall, these adjustments to the bottom-up
calculations led to a 3% increase in forecasted savings. Below is a summary of key adjustments made:

e Revised the savings calculation methodology to incorporate measure-specific parameters rather than unsubstantiated
savings factors.

e Updated savings calculations by normalizing savings to baseline operations, ensuring a valid comparison between
baseline and as-built performances.

e Collected operational data and trend information to update load and hour assumptions in forecasted savings
calculations for targeted systems, based on as-built operation data.

e Verified installed equipment specifications using invoices, photographs, and confirmation from facility personnel.

e Verified that the measures included in forecasted savings calculations were installed and operational.

Recommendations

e Implementers should continue using measure- and site-specific parameters with documented references and
substantiation for all inputs, to the extent feasible. This will result in more accurate savings estimations.

o Implementers should continue normalizing baseline production and occupancy profiles based on as-built operations
to result in calculated savings that reflect only installed measures and improvements.

¢ Implementers should include any trend or metered data used for forecasted savings estimation in project files which
will result in more accurate savings impact analysis results.

e Implementers should collect invoices, photographs, and any available documentation to substantiate assumptions
and parameters used in forecasted savings estimations. Following this recommendation will result in more accurate
savings estimations.

5.3 Program reporting and tracking data

Since PY2020, participation in the SEM program has remained steady despite restrictions on facility types, as it has
primarily been available to industrial sector facilities, with limited exceptions in certain jurisdictions. The DNV team expects
participation to accelerate significantly in the coming years with the planned expansion to the commercial sector. Additional
details on the history of SEM participation rates and forecasted savings per program year are provided in Table 5-4.

Table 5-4. History of SEM participation

CC R - -
Number of participants
Total forecasted savings (MMBtu) 421,188 118,118 335,457 200,538

The unique structure of the SEM program allows a single participant to submit multiple claims over multiple years—typically
within a two-year cycle, though instances of three-year spans have been observed. Therefore, as the program expands, it is
essential for the CPUC to continue collaborating with PAs to enhance program claims reporting and tracking. Starting in
PY2025, the CPUC and PAs have agreed to introduce a new field, “SEM Cycle Status,” into CEDARS*® to indicate each
claim’s program year (1, 2, or 3) and reporting period (first or second). This new field will enhance the tracking of multiple
claims and total forecasted savings per cycle for each participant. Additionally, it will enhance the monitoring of the SEM
population for each program year to track program trends and support future evaluations. The CPUC and PAs have also

39 spw Consulting, 2018-2019 Strategic Energy Management (SEM) Program Impact Evaluation, Final Report, January 21, 2022.
https://pda.energydataweb.com/#!/documents/2582/view

40 california Energy Data and Reporting System (CEDARS), “Welcome to CEDARS,” cedars.sound-data.com, https://cedars.sound-data.com/
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agreed to pursue further improvements, including the potential addition of a field to track overall site status (e.qg., site
dropped, site paused participation).

Implications

e PAs have consistently demonstrated a commitment to improving SEM program reporting and data tracking.

e Some improvement opportunities identified in prior studies and discussions have been implemented as of PY2025.

e The absence of reporting on certain aspects of SEM claims, including the analysis methodology (top-down or bottom-
up), represents an area for further enhancement. Incorporating this reporting requirement would facilitate more
precise tracking of program trends and improve the rigor of future evaluations by enabling the development of more
refined sampling strata.

Recommendations

e PAs should continue working in collaboration with CPUC staff to enhance SEM program reporting and data tracking.
This continuous collaboration will ensure that as the program expands, the data tracking systems are developed to
effectively monitor and support this growth, allowing for more accurate tracking of the program's expansion and
overall impact.

e PAs should continue to review, refine, and implement improvement opportunities for program tracking identified in
prior CPUC studies and statewide discussions. This includes consistently reporting the cycle, reporting period, and
program year of each claim, which will result in better informed program and policy outcomes.

e PAs should internally track and report the analysis methodology used for each claim, indicating whether it was based
on top-down modeling or bottom-up calculations. This will improve visibility into methodology trends and support
more effective sampling stratification for evaluation.

5.4 NTGR methods and results
NTGR methods

The SEM SRA instrument developed in the PY2021/2022 evaluation was optimized through revisions to reduce the number
of program and non-program influence factors. The 2018—-2019 TDA instruments were adapted for the PY2023 evaluation
referencing the approved SEM Design Guide rather than an evaluator-developed Program Theory and Logic Model (PTLM).

SEM, like no other current program, seeks to change organizational behavior in a manner that produces persistent and
ongoing savings through a series of prescriptive activities. TDA is an essential method for assessing whether these broad
objectives have been met. However, TDA does not directly produce a NTGR. In addition, the nuanced picture produced by
TDA of the site delivery and engagement is boiled down to either a one or a zero. While this method was used to meet a
50% threshold of whether the program influenced the participants’ actions in order to earn a NTG of 1, if a PA’s program-
level TDA score fails to meet the preponderance of evidence criteria, there is no lower fallback NTGR.

Finally, the Expansion Study*! tightly linked the success of the program to following the SEM Guides. The Combined TDA
Score is a measure of how well the program is complying with the letter and spirit of the Guide. Another perspective is that a
project should meet a minimum standard of compliance to be considered a SEM delivery warranting the SEM NTGR.

41 DNV, Group D Strategic Energy Management Expansion Study, Final Report, May 23, 2024.
https://www.calmac.org/publications/CPUC_SEM_Expansion_Study Final Report 240731.pdf
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Standards for compliance or competency typically meet a higher bar than 50% which is an accepted threshold for
preponderance of evidence but may be too low a threshold for compliance.

Recommendations

e Evaluators should use the SRA and TDA survey instruments developed in this impact evaluation for the PY2024
evaluation. This will better align program tracking objectives with current CPUC data tracking policies.

e Evaluators should develop a non-capital, BRO-oriented SRA NTGR battery to provide additional perspectives on
program influence. The development process should include review and comments by all stakeholders. This will
provide an alternate source of NTGR should a PA fail to demonstrate a high level of influence on program outcomes.

e The CPUC should require evaluators to develop an alternate algorithm for converting a TDA score to a NTGR score
for applications after the 2024 evaluation to better align NTGR outcomes with the Expansion Study recommendations.

NTGR results

The two MCE projects (of four) missed delivery and engagement metrics and scored notably lower than the other PAs on
the site-specific metrics and the gas NTGR. Notably, the worst-performing site was an MCE commercial site. In contrast to
the generally laudatory comments from SCE/SCG participants, the MCE participants noted:

e Expectations with the gas SEM program were unclear to one MCE participant, who reported disappointment with the
types of opportunities identified in the Treasure Hunt. The Energy Champion expected a more detailed review of their
gas-using equipment but said the implementation staff did not have the necessary expertise to provide valuable insight.

e The other MCE site was a school and there were very few opportunities for gas savings in the classrooms outside of the
HVAC system. The maintenance staff was already aware that the HVAC units were over 30 years old and had plans to
replace them even without the assistance of the SEM program.

e Both MCE participants were also disappointed with the granularity of the gas data that was only available at monthly
intervals and did not allow for a detailed model of energy use.

Recommendations

e MCE should consider these findings in conjunction with the forthcoming SEM Activity Report (targeting a July 2025
publication) to review the delivery with the current vendor to re-enforce the SEM Design guide. Following this
recommendation will result in enhanced performance calculations for MCE commercial sites in terms of participant
engagement.
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APPENDIX A. NTGR APPROACH, ALGORITHM, AND FACTOR ANALYSIS

This appendix provides a more in-depth description of the NTGR method, including additional context and details of the
survey methods. It also examines the potential impact of changes to NTGR algorithms in the sensitivity analysis.

The PY2023 net-to-gross (NTG) evaluation of the Strategic Energy Management (SEM) program built on the research from
the PY2021/2022 evaluation, continuing the assumption held by D16-08-019 stating that a well-designed SEM program’s
holistic and long-term approach encourages the implementation of behavioral, retro-commissioning, and operational (BRO)
measures as well as custom and capital measures. The decision concluded that all measures implemented through the
SEM program that demonstrated SEM influence could apply the SEM default NGTR of 1.00. For the PY2021/22 evaluation,
DNV agreed to conduct NTG research for capital projects implemented through the SEM program and employed a self-
reported attribution (SRA) effort to collect feedback from Energy Champions participating in the program regarding their
decisions to conduct capital upgrades. For this PY2023 evaluation, DNV repeated the SRA effort for capital projects and
conducted additional theory-driven attribution (TDA) research, introduced in the 2018-2019 Study, for non-capital or BRO
measures. The PY2023 evaluation marks the first phase of a comprehensive two-year evaluation covering both PY 2023
and 2024. DNV will apply the same SRA and TDA methodologies in the PY2024 evaluation.

A.1 SRA for capital projects

Self-reported attribution (SRA) relies on direct feedback from program participants on two key metrics: the influence the
program had on the installation of the capital project, and the intention the customer had to install the capital project if the
SEM program had not existed. DNV interviewed Energy Champions to gather feedback on these two metrics using interview
instruments and methods approved in the PY2021/22 evaluation, with the improvements developed under an NTG
improvement study.

The interview instrument and algorithms for scoring the survey responses follow California’s standard non-residential NTG
framework, comply with the California Energy Efficiency Evaluation Protocols: Technical, Methodological, and Reporting
Requirements for Evaluation Professionals and the CPUC’s Guidelines for Estimating Net-To-Gross Ratios Using the Self-
Report Approaches, and were further refined in the Group D NTG Methodological Update.

A.1.1 Capital projects interview guide

The capital project section of the interview instrument used in this study was developed in the previous PY2021/22 Study
and was adapted from the Commercial, Industrial, and Agriculture Custom (CIAC) NTG survey battery. However, the length
of the instrument made it onerous for participants. The lists of program and non-program influences were too long and
overlapping, and thus unlikely to reflect the responder’s actual ranking of factors. CPUC staff and the DNV team streamlined
this battery of questions as part of the Group D NTG Methodological Update. Table A-1 lists the program and non-program
factors influencing decisions to install capital projects that remain in the revised battery. In this battery, the responder is
asked how influential each of the factors were in making the decision to install the measure on a scale of 1-10.
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Table A-1. Program and non-program factors

Factors Program

Information provided through the Energy Treasure Hunt

Availability of the milestone and/or performance incentives

Training or information provided in Program workshops

Information provided in meetings with peers from cohorts or SEM patrticipants
Technical support and information provided by the Energy Coach

The development of the Energy Management Information System
Recommendations from the Energy Team

Support from the Executive Sponsor

Non-Program

If the vendor who sold you the equipment made the recommendation to install it, how important was that
recommendation on your decision?

Compliance with state or federal regulations, such as Title 24 building codes or Title 20 equipment codes, etc. In other
words, was this specific operational or behavioral change incorporated due to these regulations?

Any other factors not discussed that were influential in your decision to install this equipment? Note, other factors
provided by participants did not relate to the program and were therefore categorized as Non-Program Factors.

A.1.2 Capital projects algorithm

The DNV team updated the free-ridership algorithm in the PY2021/22 Study, which CPUC staff reviewed and approved. We
used the same algorithm in the PY2023 Study as shown in Figure A-1.
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Figure A-1. NTG scoring algorithm
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The updated algorithm places more emphasis on the question, “How many points would you allocate to the program factors,
and how many points would you allocate to the non-program factors?” and weights the influence score by that response. It is
our opinion that this response provides more insight into the customer’s decision-making process than simply applying the
highest program and non-program factor influence scores.

Scoring sensitivity. PAI-2 addresses the reported “plans a facility had for a given project, prior to participating in SEM,”
referred to in the algorithm as the Prior Plan Response. This is a critical element in the free ridership calculation to show the
true impact of SEM on capital and BRO projects. This concept is directly tied to the SEM definition of measures eligible to be
claimed in the SEM M&V Guide, which specifies that an eligible measure excludes any measure that was identified and
planned for implementation outside any SEM program.“? Examples of evidence for planning include but are not limited to a
budget having been allocated, purchase orders having been issued, or a project manager having been assigned. The PAI-2
metric was adapted for the SEM program by referencing the Treasure Hunt and asking Energy Champions a) whether the
Treasure Hunt identified the project or opportunity, b) whether they knew about the project or opportunity prior the SEM
Treasure Hunt identifying it, ) if they did know about the project or opportunity, if they had plans to install or adopt it, and
finally d) if they did report prior plans, if they had a budget set aside for the project or opportunity. The quantified scoring
algorithm for PAI-2 is illustrated in Table A-2.

42 Sergio Dias Consulting. “California Industrial SEM M&V Guide, Version 3.02.” Section 8.2.2. July 6, 2022.
https://pda.energydataweb.com/api/view/2648/CA_SEM_MV_Guide v3.02.pdf
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Table A-2. PAI-2 scoring outcomes

Yes (5) Ask follow-up
Did SEM staff identify the project or : _
opportunity during the treasure hunt? No (3) Ask follow-up if necessary No Plan = 10
Don’t Know (1) Ask follow-up NA
Were you aware of the project or opportunity ves (3) Ask Prior Plan follow-up NA
before the SEM staff identified it during the No, (6) Ask follow-up if necessary No Plan = 10
?
treasure hunt: Don’t Know Ask follow-up if necessary No Plan = 10
Before SEM staff identified this opportunity, NESIO) ASR RS Ao NA
did you have plans in place to install or No (4) Ask Budget follow-up NA
i iect?
IERUEE e I paeet Don’t Know Ask Budget follow-up NA
Yes (0) End section Prior Plan =0
Before SEM staff identified this opportunity, . . _
did you have budget set aside for the project? )@ (L) 273 SEENOT SETIEL P20 =5
Don’t Know End section No Plan = 10

* We did not always follow the skip logic for each of the prior plan questions. It was obvious during some of the conversations with Energy Champions that there was no
prior plan to conduct the capital project without the SEM program. For these sites, we asked the first two questions in the table above, but did not always probe for prior
plans to reduce interview burden on the participants.

** Thirteen Energy Champions completed the survey, but only nine had capital projects.

SEM participants who reported being aware of the project or opportunity prior to SEM and had plans to incorporate the

project but lacked a budget, were assigned a partial plan score of 5. Participants who had both a plan and a budget set

aside for the project were assigned a score of 0. All other participants with a prior plan were assigned a score of 10 for PAI-

2. This also reflects the logic of the SEM M&V Guide regarding measure eligibility.

In this population, only three responders indicated that they had been aware of the measure before the Treasure Hunt. Two
of these Energy Champions reported no plans to install the measure prior to participating in SEM. For the third site, a partial
plan score of 5 was assigned because, although they intended to install the measure at some point, they had not budgeted
any money for the work.

CPUC staff requested that DNV consider alternate scoring of the PAI-2 metric and the sensitivity of the outcome to changes.
The following table examines the impact of changes to the algorithm scores that interprets ‘planned’ measure differently.
The DNV team is presenting the alternate methods without necessarily advocating for them.

e  Current score method: taking a lead from the SEM Guide, a participating business may be aware of a measure and
have had interest in the measure, but if it has taken no concrete steps to implement it, the response is scored 5 points,
since intentions often fall short of actions.

e Alternate method 1: This method is more stringent; any evidence of prior planning should be scored as 0 points.

e Alternate method 2: This method is the most stringent, where any awareness of the measure prior to SEM engagement
results in a score of zero.

The impact of rescoring the response is illustrated in Table A-3. The number of responses falling into each category is
included in parentheses.
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Table A-3. PAI-2 alternate scoring outcomes

Alternate BT
. Response method 2
Question " Current score method 1
(Count, n=9) . Most
More Stringent .
Stringent
Yes (5) NA NA NA
Did SEM staff identify the projector =, ) NoPlan=10 ~ NoPlan=10  NoPlan =10
opportunity during the treasure hunt?
Don’t Know (1) NA No Plan = 10 No Plan = 10
) Yes (3) NA NA Aware =0
Were you aware of the project or
opportunity before the SEM staff No, (6) No Plan =10 No Plan=10 Not aware= 10
. e : > _
identified it during the treasure hunt? Don’t Know No Plan = 10 No Plan = 10 Not awarelo
Before SEM staff identified this Yes (1) NA Prior Plans =0
opportunity, did you have plans in No (4) NA No plans = 10
place to install or incorporate the
project? Don’t Know NA No plans = 10
Before SEM staff identified this Yes Prior Plan =0
opportunity, did you have budget set No (1) Partial Plan =5
i iect?
aside for the project? Don't Know No Plan = 10
Average weighted capital NTGR 9206 9206 89%

Score

In this PY2023 evaluation, the capital NTGR was only mildly sensitive to the alternate scoring methods. Only three of nine
sites were aware of the capital measure prior to SEM participation, and thus were even subject to a change in the scoring,
while the six sites that were unaware were not subject to change. These three sites had low savings and lower initial capital
NTGR to start with, which also minimized the sensitivity to algorithm changes. As this PY2023 is the first phase of a
comprehensive two-year evaluation, DNV will repeat this sensitivity analysis in the second phase (PY2024), when we expect
the sample of SEM participants to be much larger.

A.2 TDA for non-capital projects

The DNV team employed a theory-driven attribution (TDA) approach to evaluate the overall design and delivery of the SEM
program and the incorporation of non-capital measures. The PY2018-2019 evaluation Study established TDA as the most
appropriate methodology for determining whether the SEM programs were exhibiting program influence broadly. The original
TDA methodology reviewed the Program Theory and Logic Model (PTLM)—which we built using input from each
participating PA—to identify key linkages between SEM program activities and the program expected outcomes and
gathered data from program actors to verify the strengths and validity of these linkages. We concluded that there was
“strong support, via a preponderance of the evidence, that customers' decisions to implement energy-efficiency
improvements in Industrial SEM aligned with the motivations designed within the logic models for each PA” and were
therefore able to assign the NTGR ratio of 1.0 to the SEM program.

The PY2023 evaluation adapted the methodologies from the 2018-2019 Study and presented the new methods through the
“Group D Strategic Energy Management Expansion Study” published May 23, 2024. The primary adjustment between the
two studies was the tool used to determine that the SEM program is being implemented as intended. The 2018-2019 Study
used the standard PTLM, agreed upon and adopted by all participating Investor-Owned Utilities (IOUs), and compared the
experience of the SEM participants with the input and outcome linkages defined in the PTLM. This PY2023 Study referred
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directly to the current version of the SEM Design Guide and compared the participant experience to the program
requirements defined in the Guide. The PTLM originated from an early version of the SEM Design Guide, so DNV, with
approval from CPUC staff, decided not to update the PTLM and conduct the TDA research with the latest SEM Design
Guide.

DNV began with the site-specific activity requirements defined in the SEM Design Guide and categorized them into seven
Design Guide requirements, as shown in Table A-4.

Table A-4. SEM Design Guide requirements

Guidebook site-specific activity TDA category
Cycle 1

Kick-off Meeting, Year 1 Requirement 1 - Kick Off Meeting

Requirement 2 - Energy Management
Energy Management System Assessment (EMA), Year 1 Assessment (EMA) (Multiyear)

Phase 1 Energy Map/SEU Selection Support Requirement 3 - Energy Use Mapping

Treasure Hunt, Year 1 Requ_lrement 4 - Treasure Hunt
(Multiyear)

Action Plan- Support Requirement 5 - Action Planning and

Phase 2 Planning for Year 2- Support Meetings (Multiyear)

OPTIONAL: Treasure Hunt, Year 2 (Included in Requirement 4)

Phase 3 Requirement 6 - Energy Management

SIS ST Information System (EMIS)

EMA, Year 2 (Included in Requirement 2)
Phase 4
Cycle 1 Completion and Next Steps, Year 2- Support (Included in Requirement 5)

e O —

Kick-off Meeting, Year 3

Energy Management System Assessment (EMA), Year 3
Phase 5 Planning Support, Year 3

OPTIONAL: Treasure Hunt, Year 3

Operational Control Support
Requirement 7 - Future Year Planning

Employee Engagement Support, Year 3 (Multiyear) unless specified the

Phase 6 :
Planning Support, Year 4 Requirements 1-6 (such as the EMA and
Treasure Hunt)
Optional Treasure Hunt, Year 4
Phase 7 OPTIONAL: EMIS Support, Year 4
Employee Engagement Support, Year 4
EMA, Year 4
Phase 8

Cycle 2 Completion and Next Steps Support
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We gathered feedback from SEM stakeholders for each of the Design Guide requirements to ensure the SEM program was
being delivered and received accordingly.

A.2.1 Data gathering

The DNV team conducted in-depth interviews with various stakeholders involved in the SEM program. These included three
employees of the participating facility—the Energy Champion, Executive Sponsor, and any members of the Energy Team—
and one employee of the implementation contractor, the Energy Coach, who is responsible for facilitating the facility through
the program. These three stakeholders each have unique perspectives on the delivery of the program at a specific site
which is a key principle of the TDA approach. Since the responses are considered in concert, any response bias of the
program vendor, such as the Energy Coach, is mitigated by customer reports. Note that program vendors are not asked
about individual measure influences that weigh into the direct NTGR calculations, but instead, are asked factual questions
about aspects of delivery and their assessments of the level of customer engagement. Table A-5 shows the number of
completes we attempted to achieve and the actual number we completed.

Table A-5. Data collection summary

Target Actual
interview interview
Stakeholder completes completes Disposition

Energy 15 13 Of the 15 possible interviews, one Energy Champion declined the
Champion interview, and another did not respond to the repeated email attempts
(1 to 1.5-hour and outreach. The team included CPUC staff, PAs, and implementer
interview) staff in the email correspondences to try to boost participation.
Executive 5 6 The team conducted 6 in-depth interviews, but one interview was at a
Sponsor site which did not include a completed Energy Champion interview.
(1 hour Therefore, the team did not use the feedback from this Executive
interview) Sponsor in the quantitative analysis.
Energy Coach 10 sites 14 sites Energy Coaches handle multiple participating SEM sites. The team was
(1 hour given contact information for 9 Energy Coaches and was able to contact
interview) all but one of them. The 8 completed interviews covered 14 sites
participating in the SEM program.
Energy Team 20 1 The team sent an online survey link to all Energy Team member
Member contacts provided by the PAs. However, 7 sites did not provide team
(10-minute member contacts, and 7 of the remaining, 8 sites provided old or
survey) incorrect contact information due to the high employee turnover at these

types of industrial facilities.

The in-depth interview guides were designed to determine if there was evidence that the SEM program was being
implemented as intended and how well the SEM program was being received at each facility. We asked a battery of
questions to gather feedback for each of the seven SEM Design Guide requirements shown in Table A-4. For each Design
Guide requirement, we rated the strength of evidence on a 1-3 scale (strong evidence = 3, moderate evidence = 2, and
weak evidence = 1) on how well the customer engaged with the SEM program by providing staff resources and support to
program activities, and how well the implementer was able to deliver or sell the SEM program to gain buy-in from each
facility. We then averaged the 1-3 strength scores for delivery and engagement to arrive at the requirement score for each
site, then divided the requirement score by 21 (the maximum possible score of the seven Design Guide requirements at a
score of 3 each) to calculate the site’s final TDA score (Table A-6).
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Reminder: The final TDA score is not equivalent to the attribution score derived from the capital SRA research. Instead, it
measures how well the delivery complies with the requirements and intent of the SEM Design Guide, since the Expansion
Study*? established a strong correlation with high NTGR for programs that followed the delivery specified in the SEM guides.

A.2.2 TDA results and site stories

The TDA methodology allowed us to gather detailed feedback from multiple sources about the experiences each participant

had with the SEM program. We created a “story” for each site that helped support and justify the final TDA score. Table A-6

shows the TDA score and site story for each site.

Table A-6. Summary of site TDA story

Site and provider F'gal LB/ Site story
core

Site A

0.96
Cascade Energy
Site B

0.91
Cascade Energy
Site C

0.97
Cascade Energy
Site D

0.84

Cascade Energy

The site was excited to participate in the SEM program and was very engaged in the
program activities through the first couple of program years. Staff resources were
slim, and the Energy Champion did not have a large Energy Team to help with SEM
projects or attend meetings and trainings. The site relied on the SENSEI software
tool to manage projects, track energy use, and model energy savings but did not
create a documented plan for backfilling SEM roles or pursuing energy efficiency
projects after the program participation period ended. This lack of plan and engaged
Energy Team became an issue in year 3 of the program when the Energy
Champion was pulled away from the site to open a new plant and no one was
available to continue to champion the SEM program.

The site had an employee who looked for energy efficiency opportunities and
pursued them whenever possible, similar to an Energy Champion, prior to the SEM
program. However, this Energy Champion reported learning a lot from the SEM
trainings on what to look for and how to find deeper ways to reduce energy waste at
the site. The dedicated facility staff was small due to other work duties, but the
Treasure Hunt engaged the entire Energy Team and Executive Sponsor, and the
SENSEI software gave them a great tool for managing projects and tracking energy
use. The site did not create a plan to backfill SEM roles and when the Energy
Champion retired, there was no one at the facility available to take his place. This
Energy Champion has actually been called in to handle SEM activities and continue
the SEM projects, but there needs to be a better plan for backfilling roles and
continuing SEM savings after the program ends.

The site was very engaged in the SEM program and was very pleased with the
energy saving opportunities identified during the treasure hunt. The Energy
Champion reported that the immersive nature of the program was hard on the site
and the regular check-in meetings with the Energy Coach were key to keeping the
site staff on task for completing the SEM activities. The SENSEI tool was also
instrumental in quantifying the impact of the SEM projects and helped get additional
facility staff to buy-in to the program requirements.

The site was engaged with the program for the first couple of program years and
conducted multiple treasure hunts to identify deeper opportunities to save energy.
The facility staff available to help the Energy Champion was limited and the plans
for backfilling SEM roles did not exist, so when the original Energy Champion
changed roles, there was no backup staff member ready to take up the challenge of
SEM and engage with the program properly. This led to a significant drop in
engagement in the last year of the program and a lack of persistence after the
program ended.

43 DNV, Group D Strategic Energy Management Expansion Study, Final Report, May 23, 2024.
https://www.calmac.org/publications/CPUC_SEM_Expansion_Study Final Report 240731.pdf
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Score

Site E

0.66
CLEAResult
Site F

0.83
Cascade Energy
Site G

0.82
Cascade Energy
Site H

0.78
Cascade Energy
Site |

0.86

Cascade Energy

DNV — www.dnv.com

The site was aware of their energy use prior to the SEM program but was very
interested in learning more about energy efficiency through SEM participation. The
Energy Champion expressed disappointment, however, when the program staff
were unable to identify any deep retrofit opportunities and only recommended
upgrades and maintenance to steam traps. The Energy Coach tells a slightly
different story and reported that the program staff were only allowed to visit during
off-season times and were unable to see the plant under full operation. The Energy
Champion was also disappointed with the Excel-based gas model since the gas
interval data was monthly and not granular enough to be of value. The site attended
most of the trainings and workshops in the first year of the program, but decided it
was not worth their time and dropped out of the program entirely after year 2.

The site was interested in SEM but was skeptical that the program could really find
enough energy efficiency opportunities to benefit their facility. The implementer was
able to use the SENSEI software tool to quantify one of the large BRO projects
identified through the program, which increased buy-in from facility staff to support
and drive the SEM program forward. Staff attended the training workshops and were
educated about SEM, but the site did not document a plan for teaching new staff on
the importance of continuing to pursue the SEM activities when staff turnover
occurred. When the original Energy Champion changed roles, the new Energy
Champion was not as familiar with the program requirements and engagement
dropped in years 3 and 4.

The site's Energy Champion was excited about the program and very interested in
ways for the facility to reduce energy waste and save money. There was not a lot of
support from other facility staff due to work priorities and a relatively small staff size,
so the Energy Champion was reliant on the SENSEI software tool to help manage
projects and other SEM activities. The program found a number of energy efficiency
opportunities during the Treasure Hunt and the site completed those with the
strongest return on investment. The Energy Champion expressed some
disappointment with the technical expertise of the implementation staff who did not
know how to evaluate some of the site's major energy consuming equipment and
would have liked the program to bring in some third-party engineers to help identify
deeper efficiencies. The program's inability to identify more opportunities beyond the
low hanging fruit caused the site to drop out after only the second program year.

The site was very interested in pursuing opportunities to reduce energy use and
cost since they are a very large energy consumer. They did not have a lot of
resources available to devote to the program due primarily to other work priorities.
The implementation team identified a couple of BRO projects which the site
completed, but did not have the expertise to fully understand the site's major energy
consuming equipment and identify deep efficiencies. The site expressed
disappointment with the programs lack of technical expertise to help a site such as
theirs and decided to drop out after two years.

The site found success through the SEM program but did not have enough
resources available to build a strong Energy Team. Program engagement was slow
at first due to work priorities and strict regulations at the site to maintain proper
humidity and temperature levels for their products. The implementer was able to find
opportunities to reduce energy waste, including some insulation maintenance that
would not have been found for many years had the program treasure hunt not been
so thorough.
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Score

The site focused on safety and production over energy efficiency before the start of
the SEM program, but their participation and engagement in the program showed
them the importance of saving energy and the associated cost savings. The

Site J SENSEI software tool quantified the impacts of the efficiency projects identified
0.85 through the treasure hunt and drove higher customer engagement in the second,
Cascade Energy third, and fourth years of the program. They did not have a lot of staff to devote to

the program and did not make solid plans for continuing energy efficiency efforts
after the end of the program. The site did, however, participate all four years and
had only positive feedback about the program as a whole.

The site's parent company has a strong focus on reducing energy costs and
employes a Continuous Improvement team to promote energy efficiency at all of the
companies in its portfolio. The specific site included in this sample has participated
in an electric SEM program for four years, and in a gas SEM program for another
four years. The site was more impressed by the electric SEM program that included
the SENSEI software and granular interval data modeling energy savings. The gas
SEM program provided an Excel-based tool that did not provide as much feedback
to the customer. The gas SEM program staff brought in heat cameras to look for
energy leaks and found significant savings in fixing equipment insulation. The
customer was quite pleased with the aspect of the program.

Site K
0.91
Cascade Energy

The site did not have a large staff and could not devote many resources to the SEM
program. The limited staff who participated in the kick-off meeting and treasure hunt
did not immediately buy-in to the program's ability to save them much energy. The
Site L implementer used the SENSEI software tool to quantify the impacts of the projects
0.91 identified in the treasure hunt and significantly improved customer engagement. The
Cascade Energy Energy Champion used the SENSEI tool often for project management and tracking
energy use and was disappointed when the tool was no longer available after the
program period ended. They also did not have a documented plan in place for
continuing to pursue energy efficiency opportunities after the program ended.

The site's first Energy Champion was very engaged with the program and excited
about finding and completing energy efficiency opportunities at the facility. However,
other facility staff were not as engaged, and when the original Energy Champion left
Site M the company, the replacement champion did not engage with the program as much.
0.70 The new Energy Champion attended some meetings with the Energy Coach but did
CLEAResult not pursue most of the SEM activities. The one project the site completed through
the program was a well-known project that did was not identified by the program, but
rather something the facility had plans to do without SEM. Delivery of the SEM
program for this site was poor and failed to engage enough staff to be successful.

A.2.3 NTGR for non-capital

The final TDA score reflects compliance with the SEM Guide using a Preponderance of Evidence threshold of 50%. It is not
intended as an attribution NTGR score. While DNV surveyed SEM participants about their intent to pursue non-capital or
BRO projects and the program'’s influence, these responses are informational only and not suitable for estimating NTGRs
because they are not rigorous, nor have they undergone stakeholder review and input, as expected for NTGR methods.
Rather, they denote whether it is more likely or not that the program was influential on the outcome by following a specific
SEM program design and allowed a default net-to-gross value of 1.0 to apply to projects when program influence is evident
as stipulated in Decision 18-01-004. For reference, we applied responses to the capital project algorithm (Figure A-1) but
would require further research to establish accurate NTGRs for non-capital measures with stakeholder review and input.
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A.2.4 Threshold for NTGR & summary

The 2018 evaluation applied a TDA preponderance of evidence threshold of 0.5 twice, once when assessing whether each
site met the evidence standard and a second time when assessing whether the program met the evidence standard. Each
case tested whether the “preponderance of evidence” indicated proper SEM program implementation or not, thus whether it
would be assigned an NTG of 1.0 or 0.0.

As noted in Section 3.4.2, the current evaluation cycle does not exactly replicate the 2018-2019 Study. Still, it builds upon
its framework using subsequent research, most notably the “Group D Strategic Energy Management Expansion Study”.*4
The Expansion study concluded that the current CA SEM program, as described in the California SEM Guides, fosters a
high level of participant engagement through a prescribed delivery patterned on other successful programs with high NTGR
in other jurisdictions. Thus, the goal of the TDA research is to measure how well the program delivery reflects the SEM
Guides. This raises the question of whether a program that scores 0.50 adequately reflects the SEM guides and warrants an
NTGR of 1.0, since conceptually, it is only 50% compliant with the SEM delivery. Other disciplines have established
minimum compliance or competencies that suggest a higher threshold is warranted. For example, the California BAR Exam
has a 70% threshold for passing.

Understanding which threshold to use to determine whether the delivered programs, as measured by the TDA research,
sufficiently reflect the SEM Guides remains a topic of debate and would require input from stakeholders across the California
SEM landscape. For informational purposes, Table A-7 shows the number of sites in the current 2024 evaluation that met
various thresholds of success.

Table A-7. TDA qualifying threshold

11 11 10 9 8

2023 sites that would pass each threshold
(n=11)
Percentage of sites passing each threshold 100% 100% 91% 82% 73%

These results reflect the first phase of a comprehensive two-year evaluation, DNV will repeat this sensitivity analysis in the
second phase (PY2024), when we expect the sample of SEM participants to be much larger.
Summary

This evaluation successfully determined program NTG using two methodologies:

e Capital measure NTGR using SRA NTGR instruments with modest streamlining of the influence factor battery from the
previous evaluation instruments

¢ Non-capital NTGR using the TDA methodology from the 2018-2019 evaluation study, with instrument revisions
reflecting the results of the expansion study.

Additional research examined the sensitivity of the NTGR to

e The scoring of the capital measure NTGR related to prior awareness and planning of installed measures. The analysis
showed different scoring methods had a modest impact on the capital NTGR (reduced from 92% to 89%, in this
population.

44 DNV, Group D Strategic Energy Management Expansion Study, Final Report, May 23, 2024.
https://www.calmac.org/publications/CPUC_SEM_Expansion_Study Final Report 240731.pdf
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e The site-specific TDA score threshold for an assignment of an NTGR of 1.0. Increasing the threshold above the current
value of 50% (all sites pass this threshold) does increase the number of sites that fail, where at a threshold of 80%, only
73% of the sites pass.

These results are specific to the population of projects in this evaluation cycle, which is much smaller than the cycle’s
overall population; thus, a similar analysis in the next cycle will likely yield more reliable and insightful findings. However,
even with the small sample, we have two recommendations:

¢ We recommend the development of a non-capital, BRO-oriented SRA NTGR battery to provide additional perspectives
on program influence. Following this recommendation will provide an alternate source of NTGR should a PA fail to
demonstrate a high level of influence on program outcomes.

¢ We recommend reconsidering the algorithm threshold for converting a TDA score to an NTGR score for applications
after the PY2024 evaluation. Following this recommendation will result in more accurate NTGR considerations for the
unique characteristics of SEM, although it may result in more sites failing the threshold test with the potential.
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APPENDIX B. ELECTRIC PROJECT RESULTS

Table B-1 presents electric project-level results, including the project sample weight, forecasted and evaluated first-year
savings, and GRR. The sampling weights reflect the number of customers in the population that a sample customer
represents for given strata. The sampling weights also incorporate sample and population characteristics not used for
explicit stratification.

Table B-1. Electric project-level results

First year (kWh

DNV Project ID ' ' Evaluated

MCE-194 3.32 142,018 142,408 100%
7321.P4 1.70 3,791 -242,365 -6393%
7335.P10 1.70 3,938,501 3,938,331 100%
7335.P1 1.70 21,824 13,013 60%
7335.P9 1.70 4,490,796 1,694,513 38%
7523.P1 1.70 2,964,794 -701,233 -24%
7523.P6 1.70 2,693,242 2,645,724 98%
7523.P8 1.70 3,178,182 3,210,330 101%
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APPENDIX C. NATURAL GAS PROJECT RESULTS

Table C-1 presents the natural gas project-level results, including the project sample weight, forecasted and evaluated first-
year savings, and GRR. The sampling weights reflect the number of customers in the population that a sample customer

represents for given strata. The sampling weights also incorporate sample and population characteristics not used for
explicit stratification.

Table C-1. Natural gas project-level results

First year (therm

DNV Project ID i i Evaluated GRR

MCE-120 1.17 9,455 9,455 100%
MCE-354 1.17 131,126 53,883 41%
7396.P2 1.74 120,229 124,676 104%
7396.P3 1.74 175,499 92,355 53%
7638.P1 1.74 141,694 363,304 256%
7638.P6 1.74 34,193 23,025 67%
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APPENDIX D. STD. HIGH-LEVEL SAVINGS

Table D-1. Gross Lifecycle Savings (MWh)

Report Standard Ex-Ante Ex-Post % Ex-Ante Eval
Name Report Gross Gross Gross Pass GRR
PA Group GRR Through
PY23 SEM MCE SEM 2,121 2,622 1.24 0.0% 1.24
PY23 SEM MCE Total 2,121 2,622 1.24 0.0% 124
PY23 SEM SCE SEM 139,303 95,076 0.68 0.0% 0.68
PY23 SEM SCE Total 139,303 95,076 0.68 0.0% 0.68
PY23 SEM SCG SEM 0 0
PY23 SEM SCG Total 0 0
PY23 SEM Statewide 141,425 97,698 0.69 0.0% 0.69
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Table D-2. Net Lifecycle Savings (MWh)

Report Standard  Ex-Ante Net Ex-Post Net % Ex-Ante Net Ex-Ante Ex-Post Eval Ex- Eval Ex-
Name Report Pass NTG NTG Ante Post
PA Group NRR Through NTG NTG
PY23 SEM MCE SEM 2,175 2,732 1.26 0.0% 1.03 1.04 1.03 1.04
PY23 SEM MCE Total 2,175 2,732 1.26 0.0% 1.03 1.04 1.03 1.04
PY23 SEM SCE SEM 145,097 99,074 0.68 0.0% 1.04 1.04 1.04 1.04
PY23 SEM SCE Total 145,097 99,074 0.68 0.0% 1.04 1.04 1.04 1.04
PY23 SEM SCG SEM 0 0
PY23 SEM SCG Total 0 0
PY23 SEM Statewide 147,271 101,806 0.69 0.0% 1.04 1.04 1.04 1.04
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Table D-3. Gross Lifecycle Savings (MW)

Report Standard Ex-Ante Ex-Post % Ex-Ante Eval
Name Report Gross Gross Gross Pass GRR
PA Group GRR Through
PY23 SEM MCE SEM 0.3 0.4 1.24 0.0% 1.24
PY23 SEM MCE Total 0.3 0.4 1.24 0.0% 1.24
PY23 SEM SCE SEM 17.1 10.6 0.62 0.0% 0.62
PY23 SEM SCE Total 17.1 10.6 0.62 0.0% 0.62
PY23 SEM SCG SEM 0.0 0.0
PY23 SEM SCG Total 0.0 0.0
PY23 SEM Statewide 17.5 11.0 0.63 0.0% 0.63
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Table D-4. Net Lifecycle Savings (MW)

Report Standard Ex-Ante  Ex-Post % Ex-Ante Ex-Ante Ex-Post Eval Ex- Eval Ex-
Name Report Net Net Net Pass NTG NTG Ante Post

PA Group NRR Through NTG NTG
PY23 SEM MCE SEM 0.4 0.4 1.27 0.0% 1.02 1.05 1.02 1.05
PY23 SEM MCE Total 0.4 0.4 1.27 0.0% 1.02 1.05 1.02 1.05
PY23 SEM SCE SEM 17.8 11.0 0.62 0.0% 1.04 1.05 1.04 1.05
PY23 SEM SCE Total 17.8 11.0 0.62 0.0% 1.04 1.05 1.04 1.05
PY23 SEM SCG SEM 0.0 0.0
PY23 SEM SCG Total 0.0 0.0
PY23 SEM Statewide  18.2 11.5 0.63 0.0% 1.04 1.05 1.04 1.05
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Table D-5. Net Lifecycle Savings (MTherms)

Report Standard Ex-Ante  Ex-Post % Ex-Ante Ex-Ante Ex-Post Eval Ex- Eval Ex-
Name Report Net Net Net Pass NTG NTG Ante Post

PA Group NRR Through NTG NTG
PY23 SEM MCE SEM 769 283 0.37 0.0% 1.04 0.74 1.04 0.74
PY23 SEM MCE Total 769 283 0.37 0.0% 1.04 0.74 1.04 0.74
PY23 SEM SCE SEM 0 0
PY23 SEM SCE Total 0 0
PY23 SEMSCG SEM 4,224 5,650 1.34 0.0% 1.03 1.04 1.03 1.04
PY23 SEM SCG Total 4,224 5,650 1.34 0.0% 1.03 1.04 1.03 1.04
PY23 SEM Statewide 4,992 5,933 1.19 0.0% 1.03 1.02 1.03 1.02
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Table D-6. Gross First Year Savings (MWh)

Report Standard Ex-Ante  Ex-Post % Ex-Ante Eval
Name Report Gross Gross Gross Pass GRR
PA Group GRR Through
PY23 SEM MCE SEM 424 473 1.11 0.0% 1.11
PY23 SEM MCE Total 424 473 1.11 0.0% 1.11
PY23 SEM SCE SEM 27,861 17,963 0.64 0.0% 0.64
PY23 SEM SCE Total 27,861 17,963 0.64 0.0% 0.64

PY23 SEMSCG SEM 0 0
PY23 SEM SCG Total 0 0
PY23 SEM Statewide 28,285 18,436 0.65 0.0% 0.65
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Table D-7. Net First Year Savings (MWh)

Report Standard Ex-Ante  Ex-Post % Ex-Ante Ex-Ante Ex-Post Eval Ex- Eval Ex-
Name Report Net Net Net Pass NTG NTG Ante Post

PA Group NRR Through NTG NTG
PY23 SEM MCE SEM 445 493 1.11 0.0% 1.05 1.04 1.05 1.04
PY23 SEM MCE Total 445 493 1.11 0.0% 1.05 1.04 1.05 1.04
PY23 SEM SCE SEM 29,254 18,719 0.64 0.0% 1.05 1.04 1.05 1.04
PY23 SEM SCE Total 29,254 18,719 0.64 0.0% 1.05 1.04 1.05 1.04
PY23 SEM SCG SEM 0 0
PY23 SEM SCG Total 0 0
PY23 SEM Statewide 29,699 19,211 0.65 0.0% 1.05 1.04 1.05 1.04
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Table D-8. Gross First Year Savings (MW)

Report Standard Ex-Ante  Ex-Post % Ex-Ante Eval
Name Report Gross Gross Gross Pass GRR
PA Group GRR Through
PY23 SEM MCE SEM 0.1 0.1 1.11 0.0% 1.11
PY23 SEM MCE Total 0.1 0.1 1.11 0.0% 1.11
PY23 SEM SCE SEM 3.4 2.0 0.58 0.0% 0.58
PY23 SEM SCE Total 3.4 2.0 0.58 0.0% 0.58

PY23 SEM SCG SEM 0.0 0.0
PY23 SEM SCG Total 0.0 0.0
PY23 SEM Statewide 3.5 2.1 0.59 0.0% 0.59
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Table D-9. Net First Year Savings (MW)

Report Standard Ex-Ante  Ex-Post % Ex-Ante Ex-Ante Ex-Post Eval Ex- Eval Ex-
Name Report Net Net Net Pass NTG NTG Ante Post

PA Group NRR Through NTG NTG
PY23 SEM MCE SEM 0.1 0.1 1.11 0.0% 1.05 1.05 1.05 1.05
PY23 SEM MCE Total 0.1 0.1 1.11 0.0% 1.05 1.05 1.05 1.05
PY23 SEM SCE SEM 3.6 21 0.58 0.0% 1.05 1.05 1.05 1.05
PY23 SEM SCE Total 3.6 21 0.58 0.0% 1.05 1.05 1.05 1.05
PY23 SEM SCG SEM 0.0 0.0
PY23 SEM SCG Total 0.0 0.0
PY23 SEM Statewide 3.7 2.2 0.59 0.0% 1.05 1.05 1.05 1.05
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Table D-10. Gross First Year Savings (MTherms)

Report Standard Ex-Ante  Ex-Post % Ex-Ante Eval
Name Report Gross Gross Gross Pass GRR
PA Group GRR Through
PY23 SEM MCE SEM 148 74 0.50 0.0% 0.50
PY23 SEM MCE Total 148 74 0.50 0.0% 0.50

PY23 SEM SCE SEM 0 0
PY23 SEM SCE Total 0 0
PY23 SEM SCG SEM 821 1,051 1.28 0.0% 1.28
PY23 SEMSCG Total 821 1,051 1.28 0.0% 1.28
PY23 SEM Statewide 969 1,125 1.16 0.0% 1.16
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Table D-11. Net First Year Savings (MTherms)

Report Standard Ex-Ante  Ex-Post % Ex-Ante Ex-Ante Ex-Post Eval Ex- Eval Ex-
Name Report Net Net Net Pass NTG NTG Ante Post

PA Group NRR Through NTG NTG
PY23 SEM MCE SEM 155 55 0.35 0.0% 1.05 0.74 1.05 0.74
PY23 SEMMCE Total 155 55 0.35 0.0% 1.05 0.74 1.05 0.74
PY23 SEM SCE SEM 0 0
PY23 SEM SCE Total 0 0
PY23 SEM SCG SEM 862 1,095 1.27 0.0% 1.05 1.04 1.05 1.04
PY23 SEM SCG Total 862 1,095 1.27 0.0% 1.05 1.04 1.05 1.04
PY23 SEM Statewide 1,018 1,150 1.13 0.0% 1.05 1.02 1.05 1.02
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APPENDIX E. STD. PER UNIT SAVINGS

Table E-1. Per Unit (Quantity) Gross Energy Savings (kWh)

Report Standard Pass Average Ex-Post Ex-Post First Ex-Post

Name Report Through % ER % ER EUL (yr) Lifecycle  Year Annualized
pa  CrouP Ex-Ante  Ex-Post

PY23 SEMMCE SEM 0 0.0% 0.0% 5.0 437,024.1 78,783.6 87,404.8

PY23 SEMSCE SEM 0 0.0% 0.0% 5.0 11.2 21 2.2

PY23 SEMSCG SEM 0 0.0% 0.0% 5.0 0.0 0.0 0.0
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Table E-2. Per Unit (Quantity) Gross Energy Savings (Therms)

Report Standard Pass Average Ex-Post Ex-Post First Ex-Post

Name Report Through % ER % ER EUL (yr) Lifecycle  Year Annualized
pa Croup Ex-Ante  Ex-Post

PY23 SEMMCE SEM 0 0.0% 0.0% 5.0 63,784.8 12,333.7 12,757.0

PY23 SEMSCE SEM 0 0.0% 0.0% 5.0 0.0 0.0 0.0

PY23 SEMSCG SEM 0 0.0% 0.0% 5.0 417,051.2 80,821.2 83,410.2
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Table E-3. Per Unit (Quantity) Net Energy Savings (kWh)

Report Standard Pass Average Ex-Post Ex-Post First Ex-Post

Name Report Through % ER % ER EUL (yr) Lifecycle Year Annualized
pa Croup Ex-Ante  Ex-Post

PY23 SEMMCE SEM 0 0.0% 0.0% 5.0 455,400.0 82,096.3 91,080.0

PY23 SEMSCE SEM 0 0.0% 0.0% 5.0 11.7 2.2 2.3

PY23 SEMSCG SEM 0 0.0% 0.0% 5.0 0.0 0.0 0.0
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Table E-4. Per Unit (Quantity) Net Energy Savings (Therms)

Report Standard Pass Average  Ex-Post Ex-Post First Ex-Post

Name Report Through % ER % ER EUL (yr) Lifecycle Year Annualized
PA Group Ex-Ante  Ex-Post

PY23 SEMMCE SEM 0 0.0% 0.0% 5.0 47,148.7 9,116.8 9,429.7

PY23 SEMSCE SEM 0 0.0% 0.0% 5.0 0.0 0.0 0.0

PY23 SEMSCG SEM 0 0.0% 0.0% 5.0 434,627.2 84,227.3 86,925.4
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APPENDIX F. KEY CONCLUSIONS AND RECOMMENDATIONS

Table F-1 presents the key conclusions and recommendations derived from all reported impact evaluation activities. It includes primary recommendations from

the PY2023 evaluation and select recommendations from the PY2021/22 evaluation that are reiterated to address persistent issues.

Table F-1. PY2023 key conclusions and recommendations

Following the PY2021/2022 SEM evaluation report, it was Implementers should provide justifications for using
noted that implementers typically review specific failed bottom-up calculations that are site-specific and
models and underlying reasons, while PAs review and reasonable (in alignment with the SEM M&V guide
approve the conclusions, except for some sites that may examples), including any failed top-down models or
undergo further technical reviews. However, since attempted  unreliable data. PAs must conduct thorough reviews of
models in both PY2021/2022 and PY2023 were mostly not root causes noted in bottom-up justifications before
provided in the project packages made available to the DNV approving. This will minimize the unnecessary use of
team, it remains unclear whether unreliable data or bottom-up calculations and ensure compliance with the
attempted models are typically provided and reviewed in- SEM M&V guide

1 41 depth by the PAs. All PAs
Using bottom-up calculations to determine SEM savings may  For sites using bottom-up calculations to claim savings
mask zero or negative savings, particularly for sites with beyond the first reporting cycle, implementers should
claims beyond the first reporting cycle, which could collect and provide evidence and documentation of
experience SEM-related savings backsliding. savings persistence from the previous cycle and include

it in the project files package. Following this
recommendation will allow validation of the savings

2 41 persistence of SEM measures. All PAs
In PY2021/2022, a recommendation was made to prioritize Implementers should continue to include identified
top-down modeling; however, the DNV team observed a actionable items, along with necessary resources and
further decline in its use by SEM participants in the following  timelines, in bottom-up justifications to address issues
period. This decline resulted in reduced site counts and preventing the use of top-down modeling, thereby
lower savings across electric, gas, and overall consumption expediting resolution and facilitating a return to top-
compared to PY2021/2022. down modeling.

Some reasons provided for switching from the top-down
modeling approach to the bottom-up approach were found to
be non-site-specific and therefore not justifiable.

Implementers should prioritize identifying and
addressing issues that impede the creation of a valid
top-down model as early as possible during SEM

Unaccounted or unreliable data for on-site energy generation ~ Participation. For example, for sites with on-site energy

remains a significant factor driving the use of bottom-up generation, ensure that SEM participants are informed
calculations. that meters for on-site generation must be calibrated,

and the data provided by these meters must be tested

and proven valid during the baseline period.
3 41 All PAs
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Identifying actionable items, including necessary resources
and timelines, to address issues preventing the use of top-
down modeling helps expedite resolution and the return to
top-down modeling. Some SEM participants in PY2023 have
already adopted this best practice.

Based on the review of all submitted bottom-up calculations
for sampled projects, we corrected the calculation
methodology, savings calculation inputs, and parameters as
needed based on an in-depth engineering review and as-
built data collected from facility personnel.

When the savings resulting from either the top-down
modeling or bottom-up calculations are disproportionate to
the measures installed, it should be flagged for further
investigation, and consideration should be given to using the
alternative savings calculation approach. Some SEM
participants in PY2023 have already adopted this best
practice.

- Savings annualization is inconsistent with SEM's
performance-based approach to estimating savings

Implementers must document in detail any failure by
SEM participants to provide site-specific variable data
(e.g., production or occupancy data), specifying
whether the issue is due to staff turnover, non-
compliance with SEM program requirements, or other
reasons, and outline steps or plans to address the issue
before upcoming cycles.

When using a bottom-up approach, SEM participants
should take the following actions:

Continue providing thorough documentation to
justify calculating the SEM savings using
bottom-up calculations.

— Use on-site metering and trend data to
determine the most accurate values for
parameters used in measure-level calculations.
Using as-built values leads to accurate savings
estimation.

—  Provide thorough documentation of all inputs
and parameters used in bottom-up calculations.

— Expect and prepare to fulfil data requests made
by the evaluators to validate measure-specific
parameters

Implementers should continue to investigate further
when savings from either top-down modeling or bottom-
up calculations are inaccurate or disproportionate to the
measures installed and consider using the alternative
savings calculation approach (either top-down or
bottom-up) if the disparity cannot be explained or
resolved. Following this recommendation will ensure
that the claimed savings accurately reflect the
performance of installed measures, leading to a more
precise representation of the SEM program’s impact.
Implementers should follow the SEM M&V guide, which
recommends limiting annualization to only when the

model is being retired or a customer will not be
participating in the SEM program after the current

All PAs

All PAs

All PAs

All PAs
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through billing analysis and creates challenges in
reconciling savings in subsequent years.

- SEM participants demonstrated significant
improvement in utilizing longer annualization
periods for sites with seasonal operation in PY2023
compared to PY2021/2022.

Annualization carries a significant risk of savings
miscalculation, as operations and production during the
annualization period may not represent typical yearly
conditions. This risk is increased when savings are
annualized in the first year of the cycle, and bottom-up
calculations are used for the second year.

Several evaluated models required corrections to improve
statistical significance, better reflect typical operations, and
enhance the accuracy of savings calculations. These
improvements were achieved through site-specific
adjustments.

The use of hard-coded values prevents the participants, PA
reviewers, and evaluators from tracking the sources of the
used values and complicates the process of updating and
validating model results.

The use of non-site-specific parameters or unverified savings
factors may result in inaccurate estimations of energy
savings.

Lack of supporting documentation—such as invoices and
photographs—Iimits the ability to verify assumptions and
parameters used in forecasted savings, hindering accuracy
and confidence in the estimates. Collecting this
documentation is easiest at the time of measures installation,
especially for pre-existing equipment and conditions, which
are often removed or altered by the time evaluations occur.

reporting period, with PA authorization. Therefore,
annualized savings should be rejected when
annualization is being used outside of these two
reasons as they are likely to produce inaccurate annual
savings, such as seasonally impacted savings, or
measures with that fluctuate over time, such as
shutdown-type measures. Following this
recommendation will result in more accurate savings
estimations.

If SEM participants decide to use bottom-up
calculations for the second reporting period after using
the top-down modeling approach in the first,
implementers should consider recalculating the savings
from the first reporting period using the bottom-up
calculations and truing up the savings at the end of the
cycle. Following this recommendation will minimize the
use of annualization based on a limited time period,
reducing the risk of inaccurate savings estimate.
Implementers should continue to follow the SEM M&V
guidelines on creating top-down models and assessing
their validity. This includes excluding variables that
have no impact on energy consumption and identifying
non-routine events, then recalibrating the model to
neutralize their influence on the savings estimates.
Following this recommendation will result in more
accurate savings reporting and regulatory compliance.
Implementers should avoid using hard-coded values in
the savings calculations.

Implementers should continue using measure- and site-
specific parameters with documented references and
substantiation for all inputs, to the extent feasible. This
will result in more accurate savings estimations.
Implementers should collect invoices, photographs, and
any available documentation to substantiate
assumptions and parameters used in forecasted
savings estimations. Following this recommendation will
result in more accurate savings estimations.

All PAs

All PAs

All PAs

All PAs

All PAs
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Without normalization for factors such as production and
occupancy, calculated savings may reflect operational
changes rather than the impact of installed measures. This
can lead to inaccurate estimates and misrepresentation of
actual performance.

Although implementers used trend or metered data to
estimate forecasted savings in some projects, this data was
often absent from files provided to evaluators. This limits our
ability to validate savings estimates, assess measure
performance over time, and results in additional data
requests that can delay the evaluation process and increase
the burden on program administrators and implementers.

PAs have consistently demonstrated a commitment to
improving SEM program reporting and data tracking.

Some improvement opportunities identified in prior studies
and discussions have been implemented as of PY2025.

The absence of reporting on certain aspects of SEM claims,
including the analysis methodology (top-down or bottom-up),
represents an area for further enhancement. Incorporating
this reporting requirement would facilitate more precise
tracking of program trends and improve the rigor of future
evaluations by enabling the development of more refined
sampling strata.

Revisions to the SRA and TDA instruments improved
alignment with SEM program design and reduced reliance
on evaluator-developed models. Consistent use of these
tools ensures continuity, supports accurate assessment of
program influence, and aligns evaluation practices with
CPUC data tracking policies.

Current TDA methods reduce complex site engagement to a
binary outcome, with no fallback NTGR if the program fails to
meet the preponderance of evidence threshold. Without an

Implementers should continue normalizing baseline

production and occupancy profiles based on as-built
operations to result in calculated savings that reflect
only installed measures and improvements.

Implementers should include any trend or metered data
used for forecasted savings estimation in project files
which will result in more accurate savings impact
analysis results.

PAs should continue working in collaboration with
CPUC staff to enhance SEM program reporting and
data tracking. This continuous collaboration will ensure
that as the program expands, the data tracking systems
are developed to effectively monitor and support this
growth, allowing for more accurate tracking of the
program's expansion and overall impact.

PAs should continue to review, refine, and implement
improvement opportunities for program tracking
identified in prior CPUC studies and statewide
discussions. This includes consistently reporting the
cycle, reporting period, and program year of each claim,
which will result in better informed program and policy
outcomes.

PAs should internally track and report the analysis
methodology used for each claim, indicating whether it
was based on top-down modeling or bottom-up
calculations. This will improve visibility into methodology
trends and support more effective sampling stratification
for evaluation.

Evaluators should use the SRA and TDA survey
instruments developed in this impact evaluation for the
PY2024 evaluation. This will better align program
tracking objectives with current CPUC data tracking
policies.

Evaluators should develop a non-capital, BRO-oriented
SRA NTGR battery to provide additional perspectives
on program influence. The development process should

All PAs

All PAs

All PAs

All PAs

All PAs

All PAs

All PAs
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may have had meaningful but less easily measured
influence.

The current binary TDA-to-NTGR method may overlook
partial program influence. Without an alternate algorithm,
evaluators risk assigning no credit to programs that
demonstrate meaningful but incomplete compliance. A
revised approach would better align NTGR outcomes with
the nuanced findings and Expansion Study guidance.
Two of MCE'’s four projects missed key delivery and
engagement metrics and scored notably lower than other
PAs on site-specific metrics and gas NTGR. The worst-
performing site was a commercial facility. MCE participants
cited unclear program expectations, limited savings
opportunities, and insufficient gas data granularity for
effective modeling.

fail to demonstrate a high level of influence on program
outcomes.

The CPUC should require evaluators to develop an
alternate algorithm for converting a TDA score to a
NTGR score for applications after the 2024 evaluation
to better align NTGR outcomes with the Expansion
Study recommendations.

MCE should consider these findings in conjunction with
the forthcoming SEM Activity Report (targeting a July
2025 publication) to review the delivery with the current
vendor to re-enforce the SEM Design guide. Following
this recommendation will result in enhanced
performance calculations for MCE commercial sites in
terms of participant engagement.

All PAs

MCE
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APPENDIX G. RESPONSES TO COMMENTS ON DRAFT REPORT

Table G-1 presents DNV’s responses to the comments on the draft report that were received during the public review period.

Table G-1. Responses to comments on draft report

Page 16: For sites using bottom-up calculations to claim savings  Implementers should provide justifications for using bottom-up
beyond the first reporting cycle, implementers should collect and calculations that are site-specific and reasonable (in alignment with
provide evidence and documentation of savings persistence from the SEM M&V guide examples), including any failed top-down

the previous cycle and include it in the project files package. models or unreliable data. PAs must conduct thorough reviews of
Following this recommendation will allow validation of the savings  root causes noted in bottom-up justifications before approving. This
persistence of SEM measures. will minimize the unnecessary use of bottom-up calculations and

ensure compliance with the SEM M&V guide

DNV response
To clarify the intent of the recommendation, keeping in mind the program's 6-year structure and the 5-year Effective Useful Life (EUL) assumption:

- Yes, this guidance applies to each reporting year in which savings are being claimed for EPIAs implemented in prior years under the bottom-up approach,
up to the end of their 5-year EUL. In other words, documentation verifying continued persistence is expected for any prior-year EPIAs still contributing
savings in the current reporting year.

- For example, in Year 6, only savings from Years 2 through 6 are still within their EUL (since Year 1 EPIAs would have reached the end of their 5-year EUL).
If those EPIAs were claimed using a bottom-up approach, implementers would need to provide documentation showing those measures are still in place
and delivering savings.

For participants who initially used a top-down approach (e.g., Years 1-3) and later switched to bottom-up (e.g., Year 4 onward), any EPIAs implemented during the
top-down period but still within their EUL would require persistence documentation after the model is no longer in use. Since the top-down model is no longer
validating savings, this documentation ensures continued savings claims remain supportable.
We recognize that implementing this requirement may:

1. Require updates to the M&V Guide, including clear documentation standards

2. Require alignment among stakeholders to ensure shared expectations

3. Add some administrative burden, which we aim to minimize through streamlined processes and clear guidance

This recommendation is intended to support consistency in how long-term savings are claimed and verified, particularly as the participants enter the later stages of
their SEM patrticipation.

2

SCE Page 16: The current version of the SEM M&V Guide limits the use This statement writes that annualization was permitted at the time
of annualization to only when the model is being retired or a this M&V guide was in effect. However, we believe that this should
customer will not be participating in the SEM program after the be reworded to "where annualization was required." to reiterate that

current reporting period, with PA authorization. We acknowledge  guidelines were followed as required at the time.
that program participants who used annualization followed the
guidelines of earlier versions of the SEM M&V Guide where
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annualization was permitted. However, the annualization approach
often overlooks seasonality in the typical annual operation for
facilities, which results in inaccurate savings estimation.

DNV response

We agree with the suggested revision and have updated the statement to reflect that annualization was required under the version of the SEM M&V Guide in effect
at the time. This change reinforces that participants followed the applicable guidelines as required during that period.

Report content Comment

g SCE Page 17: Implementers should continue to investigate further when Is it the intent that bottom-up calculations be performed for every
savings from either top-down modeling or bottom-up calculations  project in order to identify when top-down measured savings are
are inaccurate or disproportionate to the measures installed and shown to be disproportionate to what would be expected?
consider using the alternative savings calculation approach (either
top-down or bottom-up) if the disparity cannot be explained or
resolved. Following this recommendation will ensure that the
claimed savings accurately reflect the performance of installed
measures, leading to a more precise representation of the SEM
program’s impact.

This comment also seems it should only be applicable to a top-down
approach as bottom-up calculations would result in expected savings
given that they are being calculated with a snapshot of data or short-
term monitoring and annualized based on this data as opposed to
one year of actual site meter data. While estimated savings for the
EPIAs in the OR is a required field, the guide is gray in terms of the
rigor behind these calculations. If it is the intent to require more
rigorous calculations to help support the top-down methodology this
will need to be discussed extensively with all stakeholders. Requiring
more rigorous calculations to support top-down will add additional
burden for implementers and delay the overall review process.

DNV response

No, it is not the intent that bottom-up calculations be performed for every project in order to validate top-down savings. The recommendation does not prescribe dual-
calculation for all projects but rather emphasizes the importance of investigating further when savings appear inaccurate or disproportionate to the installed
measures—regardless of the method used.

- Top-Down Modeling: Because savings are derived from whole-facility meter data, some variability is expected. We do expect implementers to apply sound
engineering judgment to assess whether the modeled savings are generally consistent with what would be expected from the installed measures. If the
modeled results are clearly misaligned and cannot be reasonably explained, then considering a bottom-up calculation—or another diagnostic step—may be
appropriate.

- Bottom-Up Calculations: We have encountered considerable variation in rigor across bottom-up savings estimates, often driven by measure type, data
availability, and implementer practices. For high-rigor cases (e.g., using trend data, continuous monitoring), this issue is less likely to arise. However, in
cases relying on assumed savings factors, limited spot measurements, or short-term data—especially in highly seasonal facilities—there may be
inconsistencies between estimated and actual savings. In such cases, implementers should again apply their best judgment, supported by site-level
knowledge, to determine whether the savings are credible.
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In both scenarios, the core intent of the recommendation is to ensure savings claims reasonably reflect measure performance. We rely on the implementers to use
their expertise and familiarity with the site to make informed decisions and explore alternative calculation approaches only when justified.

Report content Comment

4 SCE Page 17: If SEM participants decide to use bottom-up calculations This recommendation requires more clarity. It is unclear how the
for the second reporting period after using the top-down modeling  bottom-up calculations for the EPIAs implemented within the first
approach in the first, implementers should consider recalculating theyear of the cycle would be used to true up savings at the end of the

savings from the first reporting period using the bottom-up cycle, especially given that each reporting period has its own unique
calculations and truing up the savings at the end of the cycle. claim ID. A drastic change like this would likely need more

Following this recommendation will minimize the use of discussion amongst all stakeholders and require updates to the M&V
annualization based on a limited time period, reducing the risk of ~ guide to ensure all parties are aligned. It may also add additional
inaccurate savings estimate. burden to program implementers.

DNV response

The primary intent of this recommendation is to minimize the use of mixed-analysis approach—specifically, top-down modeling in Year 1 followed by bottom-up
calculations in Year 2. This scenario often results in an incomplete or inaccurate picture of savings, particularly when:

- Measures are installed late in the first reporting period
- There are limited valid data points to inform the top-down model, especially in highly seasonal facilities.

In such cases, switching to bottom-up in Year 2 makes it difficult to validate or adjust the Year 1 savings, potentially leading to inaccurate or inflated results across
the full SEM cycle.

The recommendation was not intended as a requirement but as a best practice: if a participant switches to bottom-up in the second year, implementers may consider
re-estimating Year 1 savings using bottom-up calculations as well and submitting a separate true-up claim. This would help align reported savings more closely with
actual measure performance.

We understand this may introduce complexity, especially due to the existing claim structure and data systems (e.g., unique claim IDs per year). As you noted,
implementing a true-up process across years may require:

1. Further stakeholder discussion on burden and feasibility for implementers.
2. Potential updates to the M&V Guide.

Given this, we view this recommendation as a point for further discussion, rather than a mandated change. We’re open to exploring alternatives or developing clearer
guidance that addresses the concern about savings accuracy while balancing implementer capacity and system constraints.
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Report content Comment
5

SoCalGas Page 27: Section 3.2.2 - Custom Core Template (CCT) SoCalGas respectfully requests DNV to provide top-down and
bottom-up calculations as additional tabs in the CCT spreadsheets
to strengthen the PA review process.

The CCT'’s do not provide evaluator’s actual top-down or bottom-up
calculations but only descriptions of evaluator’s calculation methods
and results. The absence of evaluator’s calculations hinders PA
reviews of evaluator findings as PAs must interpret sometimes
vague descriptions of methods without the benefit of reviewing
actual calculations.

- In the case of top-down calculations, PAs and their

implementers can learn from statistical modeling insights
evaluators can provide.

— Inthe case of bottom-up calculations, PAs and their
implementers can better understand the actual data and
information collected and how it is used in the calculation by
the evaluator.

DNV response

We agree with SoCalGas's conclusion regarding the value of sharing evaluator calculations to strengthen the PA CCT Review process. While we have previously
provided top-down models and bottom-up calculation files upon request for sites selected for PA review, we have since aligned with PA leads and the CPUC on a
more standardized approach.

Moving forward, we will automatically include these calculation files—for both top-down and bottom-up methods—as part of the Final CCT deliverables for sites
selected for the PA CCT Review. This will improve transparency, streamline the review process, and provide clearer insight into the evaluator's methods and
findings.

Report content Comment
6

SoCalGas Page 16: Savings Annualization Discrepancies. SoCalGas would appreciate the evaluator’s annualization
The report states: calculations to be revisited and changes be made to the report
“However, the annualization approach often overlooks seasonality should they be significant.
in the typical annual operation for facilities, which results in

inaccurate savings estimation.” SoCalGas commented on this issue during the PA CCT review

process, noting that evaluator’s use of a longer annualization period
included energy use data prior to when Energy Performance
Improvement Actions, (EPIAs) were installed. However, according to
the comment above, we did not have the evaluator’s actual
calculations to confirm. Including higher energy use data from prior
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to when the EPIAs were installed, in the annualization period,
causes the annualization period’s average daily energy use to be
higher, which causes evaluator's annual savings estimation to be
underestimated and lower realization rates. This would contribute to
the evaluator’s results of a 6% decrease in total forecasted savings
as stated in the report. A potentially better annualization period that
addresses seasonal impacts would be commensurate with the SEM
M&V guide’s description of “forward projection” where energy and
relevant variable data after the EPIAs are installed are used.

DNV response

Our objective is to quantify actual realized savings within the evaluated program year, based on all valid data points available during that reporting period. This
ensures alignment with the goal of assessing savings as they occur, rather than projecting anticipated savings beyond the reporting window.

We understand the concern regarding the inclusion of pre-EPIA installation data in the annualization period, particularly in seasonal facilities. However, the current
methodology reflects the principle that savings not yet realized within the current cycle are expected to be captured and evaluated in subsequent years, as part of
SEM’s multi-year structure.

The upcoming update to the SEM M&V Guide is being revised to better address this issue and ensure more consistency, including clearer guidance on forward
projection and data selection around EPIA implementation dates.

Report content Comment

7 SoCalGas Page 32: Individual Measure Savings (Section 3.3) SoCalGas requests providing further detail on the method for
calculating weighted savings for each measure based on savings
grades of 1, 2, and 3 assigned to low, medium, and high impact
measures. The description in the current section is unclear from the
bulleted items provided in the draft report. SoCalGas requests DNV
to elaborate on the method to make it clearer to understand.

DNV response

For top-down sites, individual measure-level savings are not calculated directly, as total savings are estimated using facility-wide billing data. In these cases, we rely
on the measure savings classifications provided by the implementers in the Opportunity Register to allocate savings across measures.

For example, if a site claimed 12 kWh of total savings and recorded six measures in the Opportunity Register—classified as 2 low-, 2 medium-, and 2 high-impact—
the total savings would be distributed proportionally based on the assigned savings grade:

High-impact measures (Grade 3) = 3 kWh each
Medium-impact measures (Grade 2) = 2 kWh each

Low-impact measures (Grade 1) = 1 kWh each
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This weighting approach ensures that measures identified as having higher savings potential receive a proportionally larger share of the total site-level savings. Any
measure verified as not installed during evaluation is assigned zero savings, regardless of its initial classification.

For sites using bottom-up calculations, however, the actual calculated savings for each measure are used directly in the evaluation. In these cases, the size
categorization in the Opportunity Register is not used for savings allocation, as the measure-level data provides sufficient detail to support accurate attribution
Report content Comment

8 SoCalGas Page 50: Modeling Adjustments (Section 5.2.2) SoCalGas requests clarification, including providing models, to
check if the use of indicator variables were used for improving model
The third bullet item on Pg 50 states: statistical significance.

The SEM M&V guide states that the use of indicator variables helps
ensure energy models are meaningfully constructed. However,
adding or removing indicator variables for the sake of improving a
model’s statistical significance is not the goal of the top-down
approach. Therefore, SoCalGas requests further clarification on how
the indicators were justified by facility events or operations.

“Removed and added indicators depending on their added value
and impact on the model statistical significance.”

DNV response

The evaluator’s approach to adding or removing indicators is guided by their relevance to actual facility events or operational changes, rather than solely by
improving statistical significance, as referenced by “added value” in the third bullet. Indicators are only included or excluded when there is documented evidence that
they meaningfully affect energy consumption.

For example, an indicator related to a process quality change was retained because it corresponded to a known operational event that consistently reduced energy
consumption. Additional indicators have also been added to capture operational shifts not represented by other variables, ensuring the model accurately reflects
these changes.

Therefore, the use of indicator variables aligns with the SEM M&V guide’s intent to capture meaningful operational events rather than simply improving model
statistics.

SoCalGas General comment SoCalGas requests adding page numbers to the body of the report
DNV response
Thank you for this suggestion. We will add page numbers to the body of the report in the final version issued for publishing

Report content Comment
10

SDG&E General comment Thank you for the opportunity to review and provide comments to the
PY2023 SEM Evaluation. SDG&E has no immediate comments on
the content of the report but recommends that evaluators create a
separate table as an appendix to the report that summarizes all
conclusions and recommendations, similar to the format required by
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the Response to Recommendations (RTR) process. This table
should include the conclusion, recommendation, and the party to
whom the recommendation is directed (PA vs. CPUC).

DNV response

Thank you for your valuable feedback. As you noted, we typically prepare such summary tables within the Response to Recommendations (RTR) process. However,
we will confer with the CPUC and our editorial team to evaluate the feasibility of incorporating a comparable appendix summarizing all conclusions and
recommendations, including the responsible parties, in the final version of the report prior to publication.
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About DNV

DNV is an independent assurance and risk management provider, operating in more than 100 countries, with the purpose of
safeguarding life, property, and the environment. Whether assessing a new ship design, qualifying technology for a floating
wind farm, analyzing sensor data from a gas pipeline, or certifying a food company’s supply chain, DNV enables its
customers and their stakeholders to manage technological and regulatory complexity with confidence. As a trusted voice for
many of the world’s most successful organizations, we use our broad experience and deep expertise to advance safety and
sustainable performance, set industry standards, and inspire and invent solutions.
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