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1.0 Executive Summary 

 

Entergy Arkansas, LLC (“Entergy Arkansas” or the “Company”) submits its Energy Efficiency Program 

Annual Report for the 2022 program year.  This Annual Report demonstrates that the Company has 

developed and offered cost-effective energy efficiency programs to all classes of its customers, as it 

has since the Arkansas Public Service Commission (“APSC” or the “Commission”) adopted its Rules 

for Conservation and Energy Efficiency Programs (“C&EE Rules”) and comprehensiveness guidance.  

The 2022 Annual Report provides information for the 2022 program year. 

 

Overall, the Annual Report demonstrates: 

• Entergy Arkansas’ successful implementation of its energy efficiency programs continued for 

the 2022 program year, with the Company maintaining its overall energy efficiency savings 

through its portfolio of energy efficiency programs. 

• Energy savings of 302,315 MWh (gross or ex ante1) for the 2022 program year, which is 

comparable to the 319,928 MWh energy savings achieved by the Company for the 2021 

program year.2  

• Entergy Arkansas achieved net savings3 of 292,926 MWh which is comparable to the 311,158 

MWh achieved in 2021 by effectively working with its program implementers and evaluation 

contractor to expand offerings to low-income households and identify deeper savings for 

commercial customers.  The overall portfolio net-to-gross factor increased from 95 percent in 

2021 to 97 percent in 2022. 

• The 2022 program year was designed to achieve 120% of the Commission-established target 

for achieved savings of 1.2% of 2018 retail sales.  Entergy Arkansas exceeded that goal with an 

overall achievement of 133% of the Commission-established goal, which allows the programs 

to meet the performance incentive thresholds established by the Commission in Docket No. 13-

002-U. 

• Entergy Arkansas’ energy efficiency programs continue to receive national recognition. Below 

are the latest awards being issued to various programs: 

 
1 For purposes of this Annual Report, Entergy Arkansas uses the term “ex ante” to refer to the actual savings achieved by 

Entergy Arkansas prior to application of a number of adjustments that are applied to the Company’s achieved savings figures. 
2 See infra Table 1.1.2 for additional details regarding the figures for this and other program years 

 3 Net savings refers to the application of the EM&V researched net-to-gross ratio to ex post savings. 
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▪ Manufactured Homes – ACEEE Exemplary Program 2019. 

▪ Agricultural Energy Solutions – ACEEE Exemplary Program 2019. 

▪ Residential Lighting & Appliances – EPA ENERGY STAR® Partner of the Year 

Award 2019-2022. 

In prior annual reports, Entergy Arkansas discussed the challenges inherent in running energy 

efficiency programs.  In 2022, several steps were taken to overcome current challenges, while also 

exploring new avenues to lower the barriers facing customer adoption of the measures offered through 

the Company’s energy efficiency programs.  Those steps are enumerated below: 

• Non-Energy Benefits (NEBs) 

o 2022 saw the continued application of NEBs, per Order Nos. 7 and 30 in Docket No. 13-

002-U. 

o Entergy Arkansas, in collaboration with the Parties Working Collaboratively (“PWC”) and 

its evaluator, Tetra Tech, refined the presentation and application of NEBs in 2018 

through a NEBs working group.  The NEBs working group established consensus 

definitions, methodologies and protocols for the identification and calculation of avoided 

and deferred replacement costs across the Company’s portfolio, including processes for 

efficiently identifying, estimating and/or verifying avoided or deferred replacement costs 

associated with custom projects.  These protocols were followed for the 2022 program 

year NEBs. 

•  Consistent Weatherization Act and Act 1102 

o Order No. 7 in Docket No.13-002-U requires all investor-owned utilities (“IOUs”) to 

implement a consistent approach to providing weatherization services to eligible 

Arkansas residents.  Order No. 7 identified key programmatic features that this 

consistent weatherization approach must include, features that were further developed 

and refined into a recommended framework – referred to as the Core Program – for 

implementation by the IOUs.  The APSC approved the Consistent Weatherization 

Approach  on December 9, 2014 with Order No. 22 in Docket No. 13-002-U. Beginning 

in 2016 and continuing through 2022, Entergy Arkansas’ Home Energy Solutions, 

Manufactured Homes, Multifamily Homes and now Low-Income Solutions programs 

offered the “core” weatherization measures to residential customers. 

o Act 1102 of 2017, concerning Ark. Code Ann. § 23-3-405(a) and the authority of the 

APSC over energy efficiency programs and measures provided by IOUs, states that the 

APSC is “permitted to order, require, promote, or engage in energy conservation 
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programs and measures for the benefit of utility customers” that fall into one or both of 

two key segments: 

1. Utility customers who are 65 years of age or older, or 

2. Utility customers who meet the income eligibility qualifications for the Low-

Income Home Energy Assistance Program (“LIHEAP”) administered by the 

Department of Human Services (administration since transferred to the Arkansas 

Energy Office). 

Entergy Arkansas began offering a Low-Income Program in 2020 in accordance with Act 

1102 guidelines. 

o The PY2020 process evaluation found the new Low-Income Solutions successful, and 

this success continued in its third year of implementation, once again exceeding its 

energy savings filed goal.  The program effectively served the intended customers with 

approximately three-quarters (71.1%) of customers LIHEAP eligible4 and almost half 

(45.2%) of customers 65 or older. 

• In addition to the Low-Income Solutions program, other Entergy Arkansas residential programs 

also serve the Arkansas low-income and senior population.  The Home Energy Solutions 

(“HES”) Program, Manufactured Homes and Multifamily Homes are the other primary programs 

providing services to these customer segments.  About a quarter of HES and Manufactured 

Homes participants are 65 or older (23.6% of HES participants, 23.9% of Manufactured Homes 

participants).  In addition, about a quarter of Manufactured Homes and Multifamily Homes 

participants are LIHEAP eligible (21.5% of Manufactured Homes participants, 26.3% of Multi-

family Homes).  With a total of 12,071 unique participants enrolled, the four residential 

programs installed 90,209 energy-saving units.  While the programs addressed multiple end-

uses including lighting, HVAC, hot water, envelope and appliances, weatherization 

improvements continue to be one of the most popular measures, with duct sealing representing 

over half of savings in the programs, and ceiling insulation and air infiltration representing the 

next most energy saving measures. 

• Common Commercial and Industrial (“C&I”) Approach 

 
4 Combining data collected on household size and household income, the EM&V team generated an estimate of the number 

and share of survey respondents that were eligible for assistance under LIHEAP. The EM&V team utilized a table of LIHEAP 
eligibility cutoffs provided by the State of Arkansas, where LIHEAP eligibility is determined through a combination of household 
size and household income. 
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o On June 8, 2015, the Commission, in Order No. 27 in Docket No. 13-002-U, approved 

the Common C&I Approach.  This order directed the utilities to report on the 

performance of the Common C&I approach within their respective annual reports as 

data becomes available. 

o On December 15, 2016, the Commission issued Order No. 49 in Docket No. 07-083-TF, 

finding that some questions remain regarding the reconciliation of the discrepancies 

noted by Staff in budgets and expenditures as between the Energy Efficiency Arkansas 

(“EEA”) Annual Report and the Annual Reports submitted by the utilities for PY2015.  

On May 1, 2022, the Arkansas Energy Office filed direct testimony in accordance with 

Order No. 52 in Docket No. 07-083-TF, which provides data and demonstration of the 

performance of the Common C&I Approach. 

 

• Evolving Retail LED Lighting Market and Regulatory Uncertainties 

While 2022 saw policy updates for General Service Lamps (“GSLs”), enforcement phases in 

during 2023, necessitating continued incentives for GSLs through mid-2023.  On December 

13, 2021, the Department of Energy (“DOE”) issued a Notice of Proposed Rulemaking 

(“NOPR”) to enact the “backstop” efficacy requirement of 45 lumens/watt for General 

Service Lamps (“GSLs”).5  Enforcement of the “backstop” is resulting in market 

transformation for all major bulb shapes (A-Line, Candle, Globe, Reflector) with the 

definition expansion and efficacy requirement being enacted.  The rulemaking was 

completed in 2022 as DOE published two Final Rules related to GSLs.  One rule concerned 

an update to the definitions of GSLs and General Service Incandescent Lamps.  The 

second rule updated the energy efficiency of GSLs to the aforementioned 45 lumens per 

watt requirement.  While the Final Rules went into effect in 2022, full compliance is phased 

in over 2023.  The EM&V team conducted analysis of the impacts of the new baseline on 

Entergy Arkansas’ portfolio savings.  The analysis of the EISA changes found that it would 

significantly decrease the residential lighting savings delivered through Entergy Arkansas’ 

residential energy efficiency programs in future program years.  However, opportunities for 

savings through the commercial programs will continue. 

 

• Economic Challenges 

 

 
5 See 86 Fed. Reg. 70755 (Dec. 13, 2021) 
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o Residential  

The residential portfolio is experiencing post pandemic effects that have presented 

challenges to program implementation and could be long lasting.  With supply chain 

constraints and a surge of inflation, energy efficiency product and shipping costs are 

continuing to rise.  The Home Energy Solutions, Low-Income Solutions, Manufactured 

Homes, and Multifamily Homes programs increased incentives for ceiling insulation and 

direct installation products to help offset the rise in costs.  The Smart Direct Install 

program also increased incentives in 2022.  The programs are increasing incentives 

again in 2023 for air sealing, audits, heat pump tune-ups, and Direct Installations (DI) 

measures.  Entergy Arkansas continues to monitor these challenges as it could 

continue to create constraints on the program incentive budgets in 2023. 

 

1.1 2022 Program Results and Achievements 
 

For the 2022 program year, Entergy Arkansas achieved 94.6 MW6 of evaluated net demand reduction 

and 292,926 MWh4 of evaluated net energy savings. 

In accordance with Order No. 17 in Docket No. 10-100-R, Entergy Arkansas’ portfolio summary 

information, after independent EM&V and other adjustments are applied, is shown in Table 1.1.1: 

Table 1.1.1 

Portfolio Summary of 2022 Entergy Arkansas' energy efficiency Program Results7 

Demand Energy

Actual 

Expenditures LCFC

Performance 

Incentives

TRC 

Net Benefits

TRC

Ratio

PAC

Ratio

Commission 

Established 

Target

Actual 

Savings 

Achieved

% of 

Target 

Achieved

MW MWh (NPV) % of Baseline % of Baseline (%)

95 292,926 59,151,986$     -$                5,548,361$   137,308,341$ 2.94 2.67 1.20% 1.59% 133%

2022 Portfolio Summary
Net Energy Savings Costs Goal AchievementCost-Effectiveness

 

Applying the required adjustments to these savings estimates for the PY 2022, and comparing those 

net figures to Entergy Arkansas’ targets (as adjusted to account for the loss of Self Direct (“SD”) 

customers), the Company achieved savings of 133% of its savings target established by the 

Commission, as reflected in Table 1.1.2 below: 

 
6 Energy savings and Demand Reduction do not include line losses as calculated by Tetra Tech.  
7 Demand and Energy values do not include transmission and distribution line losses.  
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Table 1.1.2 

Evaluated Savings and Goal Achievement 

Entergy Arkansas’ Gross Savings (ex ante) 302,315 MWh8 

As adjusted by Tetra Tech for Realization Rate (ex post) 301,059 MWh 

As adjusted for Net-To-Gross (“NTG”) ratios 292,926 MWh 

Entergy Arkansas MWh Target adjusted for SD 220,845 MWh 

% of Target Achievement Based on Evaluated Energy Savings 133% 

 

The Commission’s initiatives have fostered significant growth in energy efficiency, as reflected in the 

unadjusted savings that Entergy Arkansas has realized for the program years 2011-2022.  These 

initiatives have helped increase energy efficiency savings by approximately 449% over that 11-year 

time period. 

 

 

Table 1.1.3 – Gross Energy Savings 

 

 

For the 2022 Program Year, there were differences, as is normally the case, between budgeted and 

actual expenditures.  These differences can be attributed to the following factors: 

 
8 Unadjusted figures provide a good basis for comparing growth of Entergy Arkansas’ Energy Efficiency programs because 

that was the basis upon which the IOUs were required to report their energy efficiency savings prior to the Annual Report for 
the 2011 Program Year filed April 2012. 
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• The largest program in Entergy Arkansas’ portfolio is the Large C&I Solutions Program, which 

also serves the class of the Company’s customers who are eligible to self direct their EE efforts 

and opt out of the utility programs.  This program is affected the most with respect to energy 

savings achievement because of the loss in the number and respective energy usage of the 

customers obtaining SD exemptions.  In 2022, Entergy Arkansas customer accounts approved 

to opt out of the programs remained consistent to that of 2021.  The sales to SD customers 

represents approximately 18.1% of Entergy Arkansas’ total retail sales.  Additionally, 

approximately 46% of C&I customer accounts eligible to self direct have done so, representing 

approximately 60% of MWh sales eligible to be exempted.  These SD exemptions continue to 

have a negative impact upon the Large C&I Program’s ability to meet targeted energy savings 

goals.  Recognizing this difficulty, the Large C&I Program has focused on increasing the 

number of energy efficiency projects from smaller C&I customers, while continuing to reach the 

remaining large industrial customers in the program through account management and trade 

ally efforts.  Due to levels of participation lower than anticipated, the Large C&I Program 

underspent its 2022 incentive budget. 

● In general, the Company’s energy efficiency portfolio benefited from economies of scale 

realized in the 2022 program year.  As discussed throughout this Annual Report, Entergy 

Arkansas continually works to evaluate its programs and implementation plans to determine 

whether improvements can be made.  Over the years, numerous innovations to program 

deliveries have been implemented, the results of which are now being seen.  Programs are 

operating more efficiently in many respects, as evidenced by customers implementing multiple 

measures through their participation in programs. 

 

As was mentioned earlier, all of Entergy Arkansas’ energy efficiency programs were cost-effective on a 

TRC basis in 2022, except the Agricultural Irrigation Load Control, Smart Direct Load Control, and 

Residential Direct Load Control programs.  Further explanation of these results, including how Entergy 

Arkansas intends to manage these programs, will be addressed herein. 
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1.2 Entergy Arkansas’ 2022 Program Year Results and 2023 Program Changes 
and Goals 

 

With another full year of information available regarding implementation of Entergy Arkansas’ 

comprehensive programs from its three-year plan approved by the Commission, the Company 

achieved a significant amount of demand and energy savings.  The Company's overall results for 

program year 2022 are shown in Table 1.2.1 below: 

Table 1.2.1 

Entergy Arkansas 2022 Results 

Entergy Arkansas’ Gross Savings 302,315 MWh 

As adjusted by Tetra Tech for RR (ex post) 301,059 MWh 

As adjusted for NTG and RR ratios9 292,926 MWh 

  

Indeed, Tetra Tech’s Evaluation Report recognized Entergy Arkansas’ continued success in its 2022 

program year report and EM&V processes, stating: 

Evaluation results are positive with EAL and its implementers demonstrating continuous 

improvement in its program design and delivery processes, tracking system, 

documentation, and savings tools, even as challenges from the pandemic persisted 

such as staff shortages and supply chain issues.  Evidence of this continuous 

improvement is an improvement in net savings, as demonstrated through an increase in 

the overall portfolio's NTG from 90 percent in PY2020, 95 percent in PY2021, and now 

97 percent in PY2022 as EAL continues to effectively serve harder-to-reach segments.  

This increase resulted from specific outreach and expanded delivery to low-income 

households of energy-efficient products through downstream residential and upstream 

point-of-purchase programs as well as realizing high net-to-gross results across all 

residential and commercial offerings.  Both EAL and its implementation contractors have 

been responsive to evaluation recommendations and engaged with the EM&V 

contractor throughout the program.  Of particular note, continual technical assistance 

and collaboration between EAL, its program implementers, and the EM&V team 

supported the programs and facilitated healthy gross savings realization rates.  All in all, 

 
9 Energy savings do not include transmission and distribution line losses. 
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evaluated savings were very close to ex-ante energy savings with an overall portfolio 

gross realization rates of 100.4% for energy savings and 100.1% for demand 

reductions.  Program-level gross realization rates ranged from 96% to 107% for energy 

savings and 94% to 107% for demand savings. 

The EM&V team calculates net-to-gross for all residential and C&I programs (outside of 

demand response, which are deemed from industry standard) at least once over the 

course of the program cycle.  Net-to-gross remains strong across all programs with the 

majority of saving directly attributable its portfolio energy goals, achieving 103% of its 

filed goal and 133% of APSC targets.  Entergy Arkansas fell short of its demand goals, 

meeting 58% of the demand goal.  The performance difference between energy savings 

and demand goals is similar to prior years.  While much of the difference is due to 

demand response programs not reaching their goals, investigations to better align 

energy savings and demand savings continue per a recommendation from prior 

evaluations and is part of planning for the next program cycle. 

Individual program performance relative to program savings and demand goals varied.  

Six of the ten programs10 achieved their megawatt-hour savings goals.  Four programs 

did not reach their energy savings goals.  These four programs ranged between 58 

percent and 88 percent of energy savings goals.  EAL, the program implementer, and 

the EM&V team have discussed this shortfall and program changes to increase energy 

savings.  In particular, Section 3 of the EM&V report summarizes key findings and 

recommendations from a Market Trends Study.  Four of the 12 programs achieved their 

megawatt goals.  While two programs met 90 percent or more of the demand savings 

goal, six met less than 90 percent of the demand savings goal.  The Smart Direct Load 

Control pilot is still gaining momentum, meeting 58 percent of its energy savings and 14 

percent of its demand reduction goals.  The Agricultural Energy Solutions program was 

once again the highest performer across energy savings and demand reductions 

relative to program goals due to a few large new construction projects. 

As discussed earlier, the SD option continues to impair Entergy Arkansas’ ability to achieve savings 

with C&I customers.  In 2022, there were 556 accounts that had been approved by the Commission to 

“opt out” of the Entergy Arkansas energy efficiency programs. 

 
10 Residential Direct Load Control and Agricultural Irrigation Load Control programs had no megawatt-hour savings goals. 
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Accordingly, for 2022, the overall targets were reduced by 17% as a result of the SD accounts.  Based 

upon Entergy Arkansas’ assessment, and to preserve its ability to meet 2022 C&I program goals, 

Entergy Arkansas made minor adjustments to the C&I energy efficiency program budgets and the 

energy savings reductions for 2022.11  Entergy Arkansas’ 2020-2022 Energy Efficiency Plan forecasts 

higher participation in the upstream and midstream offerings for smaller commercial customers and an 

expanded measure mix to address the higher costs of C&I projects.  The 2022 goals and the 

associated adjustments are shown in Table 1.2.2. 

 

Table 1.2.2 

Entergy Arkansas’ 2022 Energy Savings Goals 

Original 2022 Goal (MWh) 268,075 

Adjustment due to SD (MWh) 47,230 

New 2022 Goal (MWh) 220,845 

 

Entergy Arkansas made changes to the commercial programs in 2022 based upon: 

 1) the number and magnitude of 2022 SD applications and approvals;12 

 2) the independent evaluation results; and 

 3) the impact of changes to lighting standards in the Arkansas markets. 

The gross savings for all programs reported in this document were calculated using the Arkansas TRM 

9.0 Deemed Savings and Protocols as adjusted by the Joint Recommendations of the Independent 

Evaluation Monitor (“IEM”) and the PWC and approved by the Commission,13 or where appropriate, 

utilizing an International Performance Measurement & Verification Protocol (“IPMVP”) approved 

method. 

As indicated earlier, Entergy Arkansas’ reported net savings reflect the final results of the independent 

EM&V analysis performed by Tetra Tech.  Tetra Tech’s EM&V Report of Entergy Arkansas’ 2022 

Energy Efficiency programs is attached as Appendix A. 

 

 

 
11 Entergy Arkansas will need to continue to monitor SD impacts as a result of the SD Legislation passed and implemented in 

2013. 
12 Legislation has increased the uncertainties regarding the magnitude of industrial customers that will choose to SD. 
13 Docket No. 10-100-R. 
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1.3 Cost Benefit Results 
 

Entergy Arkansas performed a cost-benefit analysis in connection with the 2022 results, using the 

same modeling approaches that were used in prior annual reports and using the fixed avoided costs 

from the 2020-2022 program plan, in accordance with Order No. 7 in Docket No. 13-002-U,14 as well as 

accounting for any reasonably quantifiable NEBs.  The results of these analyses are included in the 

table below: 

 

Table 1.3 

Entergy Arkansas’ 2022 Cost-Effectiveness Results 
F72 F73 D103 E24 E25 E45 E46 E92 E93

Program NPV ($000's) Ratio $ / kWh NPV ($000's) Ratio NPV ($000's) Ratio NPV ($000's) Ratio

Home Energy Solutions 24,029$            3.3 0.03$      42,382$              5.9 (21,270)$            0.5 14,688$            2.4

Multifamily Homes 5,221$              3.0 0.02$      15,726$              12.8 (8,691)$              0.5 4,728$              2.8

Manufactured Homes 3,450$              3.8 0.02$      8,577$               13.7 (4,190)$              0.5 3,089$              3.5

Low Income Solutions 4,682$              2.3 0.04$      11,359$              6.4 (7,272)$              0.5 2,403$              1.7

Point of Purchase Solutions 62,591$            6.0 0.01$      94,922$              8.9 (48,087)$            0.5 37,344$            5.0

Commercial & Industrial 20,832$            1.9 0.03$      46,407$              3.7 (29,175)$            0.6 24,154$            2.6

Small Business 10,143$            3.5 0.02$      18,067$              6.3 (10,564)$            0.5 8,090$              3.7

Public Institution Solutions 8,116$              3.1 0.02$      18,703$              7.9 (11,269)$            0.5 7,774$              3.7

Agriculture Energy Solutions 4,462$              3.5 0.02$      7,859$               8.5 (3,187)$              0.7 4,653$              4.0

Smart Direct Load Control Pilot (480)$                0.8 0.08$      4,197$               n/a (4,294)$              0.2 (1,708)$            0.4

Direct Load Control (2,160)$             0.0 126.84$   484$                  n/a (2,643)$              0.0 (2,643)$            0.0

Agriculture Irrigation Load Control (3,164)$             0.0 131.05$   378$                  n/a (3,542)$              0.0 (3,542)$            0.0

Energy Efficiency Arkansas (266)$                0.0 n/a -$                   n/a (266)$                 0.0 (266)$               0.0

Portfolio 137,456$          2.9 0.03$      $269,061 6.5 (154,449)$           0.5 98,766$            2.67

Note: Total Portfolio for the PCT Test does not equal sum of the programs because the PCT uses a discount rate based on customer class.

Including NEBs

Ratepayer Impact 

Measure

Program Administrator 

Cost

(RIM) (PAC)

TRC 

Levelized 

Cost

Total Resource Cost Participant Cost Test

(TRC) (PCT)

 

 

As can be seen from Table 1.3, all of Entergy Arkansas’ programs are cost-effective, except for the 

demand response programs.  As anticipated in the 2020-2022 EE Plan Filing testimony,15 Agricultural 

Irrigation Load Control, Smart Direct Load Control Pilot, and Residential Direct Load Control Programs 

were not cost effective.  However, Entergy Arkansas currently has approximately 15,685 total installed 

end points for residential customers enrolled in the Res DLC program that provide capacity in the 

Midcontinent Independent Service Operator, Inc. (“MISO”) for this program, as does the AILC 

program.  Further, Entergy Arkansas has invested substantially in the success of these programs and 

expects that, even under the APSC’s methodology, they could be cost effective in the future.  

However, as noted in Entergy Arkansas’ Plan for 2020-22 in Docket No. 07-085-TF filed June 17, 

2019, Entergy Arkansas is proposing to phase out the Res DLC program in the coming years.  This 

overall cost-effectiveness for the portfolio is primarily due to two reasons.  First, the 2022 program year 

 
14 Entergy Arkansas' cost-benefit analysis method involves an in-depth analysis of the hours (e.g., on peak vs. off peak) in 

which the expected energy savings likely would be realized. 
15 Docket No. 07-085-TF, Blankenship Direct Testimony at 19 (Document 566 filed June 17, 2019). 
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was planned considering the directives set forth by the Commission in Order No. 7 of Docket No. 13-

002-U, including the Real Economic Carrying Charge Method (“RECC”) and market value capacity.  

The 2022 achieved results are evaluated based upon the directives in Order No. 150 in Docket No. 07-

085-TF and Order No. 51 in Docket No. 13-002-U for the Three-Year Plan filing for the years 2020-

2022.  In addition, Entergy Arkansas included NEBs in the TRC test, as approved in the TRM 8.2.  The 

NEBs had a Net Present Value of approximately $49M in the 2022 TRC.  Compared to the TRC 

without NEBs, this was an increase of approximately 36% of the total Net Present Value in the 

portfolio’s TRC. 

 

1.4 2022 Budgets and Changes 

 

The 2022 program year budget was originally approved by the Commission in Order No. 150 of Docket 

No. 07-085-TF,as part of the 2020-2022 Energy Efficiency Program Plan with an overall portfolio cost 

of $69,354,507.  In 2022, Entergy Arkansas revised the approved budget within the Commission’s 

budget flexibility guidelines and transferred budgeted dollars from underachieving programs to 

programs seeing more positive market acceptance.  The details of the revised budget are provided in 

Table 1.4.  In accordance with Order No. 62 in Docket No. 13-002-U, no program had more than 20% 

of its budget reduced, and the total portfolio budget remained within the 20% limit. 
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Table 1.4 

Revised 2022 Budgets16 

Program Name Revised Budget* Initial Budget Difference Change Explanation for the Change

Home Energy Solutions

$11,158,430 11,303,430$       -$145,000 -1%

145,000 of incentives were transferred from HES to MA . This represents 

1.28% of the HES budget. Incentive funds were transferred to MA from 

HES so that the program could achieve additional kWh savings due to 

incentive dollars exceeding plan. 

Multifamily Homes
$2,790,169 2,650,169$         $140,000 5%

Incentive funds were transferred from SDLC to MF so that the program 

could achieve additional kWh savings due to incentive dollars 

exceeding plan.

Manufactured Homes
$1,406,021 1,261,021$         $145,000 11%

Incentive funds were transferred to MA from HES so that the program 

could achieve additional kWh savings due to incentive dollars 

exceeding plan.

Low-Income Solutions $4,957,950 4,957,950$         $0 0% N/A

Point of Purchase Solutions $9,162,638 7,888,520$         $1,274,118 16% Increased the incentive budget to allow for Foodbank Overdrive. 

Large Commercial & Industrial Solutions $20,318,245 21,779,439$       -$1,461,194 -7%
Decreased the incentive budget to allow for overdrive in Small Business 

and POPS

Small Business Solutions $3,114,204 2,580,679$         $533,525 21% Increased the incentive budget to allow for trade ally project overdrive.

Public Institutions Solutions $3,459,184 3,805,633$         -$346,449 -9%
Decreased the incentive budget to allow for overdrive in Small Business 

and POPS

Agricultural Energy Solutions
$1,637,798 1,352,798$         $285,000 21%

Incentive funds were transferred from SDLC to AES due to the higher Ag 

enrollment rate above plan and to offset savings deficits from MA and 

MF programs.

Residential Direct Load Control $3,547,988 3,547,988$         $0 0% N/A

Smart Direct Load Control Pilot 

$3,580,439 4,005,439$         -$425,000 -11%

$140,000 of incentives were transferred to MF and $285,000 

transferred to AES from SDLC totaling $425,000 moved from SDLC. This 

represents 10.61% of the SDLC budget. MF burn rate exceeded plan, 

SDLC incentives were shifted to MF for program to achieve additional 

kWh savings. Incentive funds were moved from SDLC to AES due to the 

higher enrollment rate above plan and to offset savings deficits from 

MA and MF.

Agricultural Irrigation Load Control $3,918,060 3,918,060$         $0 0% N/A

Energy Efficiency Arkansas $303,382 303,382$            $0 0% N/A

Regulatory -$                          -$                          -$                      - N/A

Total Portfolio: 69,354,508$       69,354,507$       0$                     0% NA

Order # 150 approved the Initial Budget.   
 

 

1.5 Planned Program Modifications for the 2023 Program Year 
 

Entergy Arkansas continues to seek to achieve efficiencies and make improvements in the various 

energy efficiency programs that it offers to its customers, and numerous examples of these efforts are 

discussed in the specific program descriptions contained herein. 

 

Entergy Arkansas proposed its three-year 2020-2022 Program Plan (“Plan”) in Docket No. 07-085-TF, 

filed March 15, 2019, which was approved by the Commission in Order No. 150 on June 17, 2019.  

Although Entergy Arkansas has made no significant modifications to the Plan as filed, it should be 

noted that the forecasted allocations of savings and budgets in that Plan reflect an anticipated shift from 

higher-cost programs to more cost-effective programs and delivery channels for 2023, which was 

approved as a bridge year in Order No. 62 in Docket No. 13-002-U. 

The following three tables are from the tabular report workbook as required by the C&EE Rules, 

Section 9: Annual Reporting Requirements and Order No. 16 in Docket No. 10-010-U. 

● “EE Portfolio Summary by Program” from Workbook Table 2, Table 1.5.1 below 

● “EE Portfolio Summary by Cost Type” from Workbook Table 3, Table 1.5.2 below 

● “Company Statistics” from Workbook Table 4, Table 1.5.3 below 

 
16 The APSC approved the Budget in Order No. 150 in Docket No. 07-085-TF. 
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Table 1.5.1 

EE Portfolio Summary Expenditures by Program 

Budget Actual
Program Name Target Sector Program Type ($) ($)

Home Energy Solutions Residential Whole Home 11,303,430        10,639,863        94%

Low-Income Solutions Residential Market Specific/Hard to Reach 4,957,950          3,652,325          74%

Manufactured Homes Residential Whole Home 1,261,021          1,247,001          99%

Multifamily Homes Residential Whole Home 2,650,169          2,621,921          99%

Residential Direct Load Control Residential Demand Response 3,547,988          2,643,301          75%

Small Business Solutions Small Business Market Specific/Hard to Reach 2,580,679          3,048,245          118%

Smart Direct Load Control Pilot Res/Small Business Demand Response 4,005,439          2,986,435          75%

Large Commercial & Industrial Solutions Commercial & Industrial Custom 21,779,439        14,752,019        68%

Public Institutions Solutions Municipalities/Schools Market Specific/Hard to Reach 3,805,633          2,840,708          75%

Agricultural Energy Solutions Agriculture Prescriptive/Standard Offer 1,352,798          1,552,719          115%

Agricultural Irrigation Load Control Agriculture Demand Response 3,918,060          3,541,018          90%

Point of Purchase Solutions All Classes Consumer Product Rebate 7,888,520          9,214,545          117%

Energy Efficiency Arkansas All Classes Other 303,382             264,359             87%

Regulatory - - -                        147,528             -

Total 69,354,507        59,151,986        85%

2022 % of 

Budget

 

Table 1.5.2 

EE Portfolio Expenditure Summary by Cost Type 

% of Budget Actual % of

Cost Type Total ($) ($) Total

Planning / Design 0% 175,000             219,627             0%

Marketing & Delivery 30% 20,913,783        19,787,747        33%

Incentives / Direct Install Costs 61% 42,290,724        36,331,073        61%

EM&V 5% 3,225,000          1,199,873          2%

Administration 4% 2,750,000          1,466,139          2%

Regulatory 0% -                        147,528             0%

100% 69,354,507        59,151,986        100%

EE Portfolio Expenditure Summary by Cost Type
2022 Total Expenditures

Planning / Design
0%

Marketing & 
Delivery

34%

Incentives / Direct 
Install Costs

61%
EM&V

2%Administration
3%

Regulatory
0%
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Table 1.5.3 

Company Statistics 

Portfolio 

Budget

(b)

% of 

Revenue

Portfolio 

Spending

(c)

% of 

Revenue

Net Annual 

Savings

(e)

% of 

Energy 

Sales

Net Annual 

Savings

(f)

% of 

Energy 

Sales

($000's) ($000's) (%=b/a) ($000's) (%=c/a) (kWh) (kWh) (%=e/d) (kWh) (%=f/d)

2018 1,667,424$      62,812$         3.8% 57,744$         3.5% 22,524,809      239,878         1.06% 255,997         1.14%

2019 1,861,403$      64,016$         3.4% 56,919$         3.1% 21,818,158      239,488         1.10% 248,663         1.14%

2020 1,787,352$      70,658$         4.0% 58,834$         3.3% 20,748,190      285,557         1.38% 294,313         1.42%

2021 1,878,947$      69,585$         3.7% 58,872$         3.1% 22,281,461      285,765         1.28% 311,158         1.40%

2022 2,056,565$      69,355$         3.4% 59,152$         2.9% 22,326,106      285,149         1.28% 292,926         1.31%

Revenue and Expenditures Energy

Company Statistics

Program 

Year
Total Revenue

(a)

Budget Actual

Total Annual 

Energy Sales

(d)

Plan Evaluated

 -

 50,000

 100,000

 150,000
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 $-

 $10,000
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 $30,000
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2.0 Portfolio Programs 

2.1 Home Energy Solutions  

2.1.1 Program Description 

Home Energy Solutions (“HES”) was designed to improve energy efficiency and benefit the 

owners and renters of single-family homes in Entergy Arkansas’ service territory.  The HES 

Program will help homeowners achieve electricity savings by working with participating trade 

allies, who will help residential customers analyze their energy use, identify energy efficiency 

improvement projects and install no-cost, energy-saving measures at the home. 

 

Design elements of HES include incentives to offset 100% of the cost of an energy evaluation 

provided by a certified trade ally.  To determine eligibility, the trade ally will complete a home 

energy assessment.  During the home energy assessment, the trade ally completes a walk- 

through inspection, identifies eligible direct install opportunities, secures customer permission 

to directly install equipment at the time of inspection (LED bulbs, advanced power strips, and 

high efficiency showerheads, kitchen and bathroom aerators for customers with electric water 

heating) and produces a written report based on the visual inspection. 

 

The trade ally also will perform diagnostic testing including a blower door test and duct blaster 

test to provide the customer with estimated energy savings and a list of prioritized 

recommendations.  In 2022, the program achieved its energy savings by providing incentivized 

energy saving measures such as ceiling insulation, air conditioner tune-ups, duct sealing and 

air sealing measures to customers.  These measures continue to make up the bulk of energy 

savings for the program.  In addition, this program educates tenants and owners about the 

benefits of having energy saving measures installed on their property. 

 

2.1.2 Program Highlights 

 

• Saved 28,861 gross MWh in 2022 with a 97.7% realization rate and a net-to-gross ratio of 

104%, resulting in 29,393 MWh net savings. 

• Achieved 9.4 gross MW and 9.7 net MW savings in 2022 with a realization rate of 98.6%.  

• Saw a total of 7,369 unique participants and 57,311 measures incentivized in 2022. 
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• Continued efforts on trade ally outreach with the challenge of COVID-19 and tracked the effect 

of the pandemic on the ability to implement the HES program.  Each trade ally has a Point of 

Contact within the team, regular communications through email and telephone, a monthly 

electronic newsletter, monthly “coffee with the team” zoom video calls and the creation of the 

Trade Ally Council.  Through these enhancements there has been a noticeable increase in 

trade ally communications and satisfaction with their participation in the HES program. 

• The program continued to provide services throughout the Entergy Arkansas service territory.  

The geospatial map in Figure 2.1.2:2022 shows the location of work performed in 2022. 

Figure 2.1.2: 2022 Participants 

 

 

• 829 duct and air sealing projects went through the program’s virtual QA/QC process and 239 of 

the projects went through the program’s field inspection QA/QC process. 

• 110 ceiling insulation projects went through the program’s virtual QA/QC process and 133 

projects of the projects went through the program’s field QA/QC process. 

• 85 air conditioner tune-ups went through the program’s virtual QA/QC process and 34 of the 

projects went through the program’s field inspection QA/QC process. 

• 373 direct install projects went through the program’s virtual QA/QC process and 92 projects 

went through the program’s field inspection QA/QC process. 

• The program account managers educated customers about other energy efficiency measures 

that they could implement and other Entergy Arkansas energy efficiency programs available to 

them. 
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• Promotion and outreach activities were executed in a variety of marketing channels.  Paid 

media with print, digital and social media tactics were very successful in driving awareness and 

engagement.  Entergy Arkansas’ marketing channels also were used to promote this program 

via social media posts, the Entergy Solutions web page, the Entergy Circuit newsletter and 

Entergy bill inserts.  Trade ally co-branded marketing materials and referrals also were used to 

reach out to customers to increase awareness and participation.  Multiple community events 

were attended by program personnel to promote the programs to Entergy customers.  These 

marketing efforts helped implement the program across the entire Entergy Arkansas service 

territory, rather than focusing on narrow areas. 

• Incentives in the amount of $145,000 were transferred from the HES program to the 

Manufactured Homes program.  Measure cost have increased due to supply chain product 

price increases and inflation causing the Manufactured Homes program to exceed incentive 

budget. 

 

 

2.1.3 Program Budget, Savings and Participants 

 

Table 2.1.3 shows the program budget, annual energy savings and participants from Workbook Table 5 

as required by the C&EE Rules, Section 9: Annual Reporting Requirements and Order No. 16 in 

Docket No. 10-010-U. 
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Table 2.1.3 

Home Energy Solutions Program Budget, Energy Savings and 

Participants

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 11,604,088$    11,089,024$    96% 27,429,032 26,283,105 96% 10,251 9,476 92% 8,771 6,615 75%

Program Year 2021 11,800,706$    11,659,333$    99% 27,136,500 30,970,670 114% 10,251 9,732 95% 8,773 8,271 94%

Program Year 2022 11,303,430$    10,639,863$    94% 27,136,500 29,392,834 108% 10,251 9,741 95% 8,773 7,369 84%

Home Energy Solutions
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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26,000,000

27,000,000

28,000,000

29,000,000
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 $10,000,000
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 $11,000,000
 $11,200,000
 $11,400,000
 $11,600,000
 $11,800,000
 $12,000,000

 Program Year 2020  Program Year 2021  Program Year 2022

Energy Savings (kWh) Budget Actual

 

Program Events & Training: 

 

The HES Program provided a wide variety of training sessions to educate Trade Allies on program 

requirements, measure installation best practices, and new tools, among others.  This training is 

provided in both online and in-person meetings, on an ad-hoc basis as needed. 

  

All technicians performing test-in and test-out on customer homes are required to hold one of several 

Building Performance Institute or RESNET energy professional certifications. 

2.1.4 Description of Participants 

 

Participant: Anyone with a valid Entergy Arkansas account number who lives in a single-family home.  

The home must be a minimum of one year old and have a central ducted heat and air conditioning unit.  

Participants (7,369) are counted on a per account basis.  Participant’s homes must have an energy 

use of $0.10 per square foot in the summer or be at least 10 years old to qualify for the core 

weatherization measures. 

 

Participants who receive Entergy Arkansas electric service under a residential homes rate code qualify 

for fuel appropriate measures in this program. 
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Table 2.1.4, from the Entergy Arkansas, LLC Evaluation Report – Program Cycle 2022, highlights key 

demographic information for participants in the HES Program. Pertaining to Act 1102, 

approximately 23.6% of the HES participants were aged 65 or older and approximately 14% of the 

respondents were eligible for LIHEAP benefits. Approximately 31.5% of the participants had an annual 

income of $50,000 or less. 

  
Table 2.1.4 For Program Cycle 2022 Demographic Information from Process Surveys 

*Participants may not sum to participant totals highlighted in bold due to rounding error. 

Respondent characteristic Percentage Participants17 

Respondent 
age 

18–24 0.9%           66  

25–34 15.1%      1,114  

35–44 19.8%      1,460  

45–54 21.7%      1,600  

55–64 18.9%      1,394  

65 or older 23.6%      1,741  

Participants (n) 7,375 

Income Less than $25,000 11.1%         819  

$25,000 to less than $50,000 20.4%      1,505  

$50,000 to less than $75,000 18.5%      1,364  

$75,000 to less than $100,000 22.2%      1,637  

$100,000 or greater 27.8%      2,050  

Participants (n) 7,375 

LIHEAP status LIHEAP-eligible 14.0%      1,033  

Not LIHEAP-eligible 86.0%      6,343  

Participants (n) 7,375 

*Percentages are estimated from PY2020 process surveys. 
 

2.1.5 Program Challenges and Opportunities 
 

Challenges: 

With the supply chain constraints and recent surge in inflation, EE product and shipping costs are 

rising.  The program is increasing incentives for air sealing, audits, heat pump tune-ups, and Direct 

 
17 Participant count includes all participants reported in each program including those that did not claim energy or 
demand savings such as duplicate smart thermostat measures claimed in the Smart DLC program, health and 
safety measures, and audit measures.  
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Installation (DI) measures to offset the rise in costs. If this continues, it could create constraints on the 

program incentives budgets. 

  

Opportunities: 

It can be difficult for trade allies to identify customers who have or have not participated in the program 

while out in the field.  It is important for trade allies to identify if a home has participated in the past to 

avoid submission of duplicate measures.  In 2023, trade allies will continue to use the past participation 

tool to verify customer eligibility.  If past participation did occur, the tool provides exactly what measures 

were installed so that other opportunities may be identified and duplicate efforts of other measures are 

avoided. 

 

EM&V Recommendations:  

• Increase internal QA/QC process on duct sealing to ensure all cooling and heating variables are 

captured. 

• For measures that have heating and cooling type dependent factors with a home having 

multiple HVAC systems, using the more conservative HVAC option is generally the approach 

when calculating savings.  Documentation should confirm which system types are present and 

that both are in operation. 

• Follow memo: EAL Tune-ups Methodology Recommendations for Residential Programs. 

• Ensure trade allies are submitting key savings project documentation consistently. 

  

2.1.6 Planned or Proposed Changes to Program and Budget  

  

 
• An increase in rebates for air sealing, audits, heat pump tune-ups and DI products will be 

implemented in 2023 to account for the supply chain product price increases.  An increase in 

audit incentives will also be implemented in 2023 due to inflation and fuel costs rising. 

• The HES Program will continue to look for new ideas and channels to market the benefits of the 

program to Entergy Arkansas customers to increase participation. 
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2.2 Multifamily Homes Program 

 

2.2.1 Program Description  

 

The Multifamily Homes (MF) Program continues to provide cost-effective energy efficiency measures 

to the multifamily residential and commercial markets throughout the Entergy Arkansas service 

territory.  The program is designed to benefit both the property owners and residents of multifamily 

dwellings in the Company’s service territory through increased energy efficiency in their homes and at 

their properties.  The Multifamily Homes Program helps overcome the split incentive barrier by making 

it easy for property owners to enroll and participate at little to no additional cost.  The program 

continues to offer comprehensive energy saving incentivized measures such as air conditioner tune-

ups, duct sealing, air sealing and direct install measures.  In addition, the Multifamily Homes Program 

now offers commercial, common area measures such as lighting, pool pumps and central HVAC 

replacement.  These energy efficient measures continue to improve apartment communities by 

increasing comfort and reducing maintenance for property staff.  Through providing a more 

comprehensive approach to the multifamily market, the program has evolved to provide an all-inclusive 

approach for multifamily property owners making the enrollment process more streamlined. 

 

2.2.2 Program Highlights 

 

The 2022 Multifamily Homes Program: 

● Saved 11,128 in gross MWh in 2022 with a 95.7% realization rate and a net-to-gross ratio of 

100%; this resulted in 10,646 MWh net energy savings. 

● Achieved 1.9 gross MW and 1.8 net MW savings in 2022 with a realization rate of 94.4%. 

● The program completed energy efficiency upgrades for 2,348 unique participants. 

● The program continued to provide services throughout the Entergy Arkansas service territory.  

The geospatial map in Figure 2.2.2.1 shows the location of work performed in 2022. 
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Figure 2.2.2.1: Map of 2022 Properties 

 

 

● 106 air sealing and duct sealing projects went through the program’s virtual QA/QC process 

and 59 projects of the projects went through the program’s field QA/QC process. 

● 17 ceiling insulation projects submitted through the program went through the program’s virtual 

QA/QC process and 29 projects of the projects went through the program’s field QA/QC 

process. 

● 3 AC tune-up projects submitted through the program went through the program’s virtual 

QA/QC process and 87 projects of the projects went through the program’s field QA/QC 

process. 

● 94 direct install projects submitted through the program went through the program’s virtual 

QA/QC process and 30 projects of the projects went through the program’s field QA/QC 

process. 

● A summary of the energy savings by measure category are found in Table 2.2.2.2 below. 

 

Table 2.2.2.2 Summary of the Products Installed 

 

Measure 
category 

Reported 
kWh 

Sampled 
kWh 

Percentage 
kWh sampled 

Reported 
kW 

Sampled 
kW 

Percentage 
kW sampled 

Appliances 101,040  1,261  1.2%  12.0   0.15  1.2% 

Domestic 
hot water 

73,668  607  0.8%  7.7   0.06  0.8% 

Envelope 1,246,775  32,753  2.6%  235.6   5.43  2.3% 
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Measure 
category 

Reported 
kWh 

Sampled 
kWh 

Percentage 
kWh sampled 

Reported 
kW 

Sampled 
kW 

Percentage 
kW sampled 

HVAC 6,689,868  97,125  1.5%  1,073.8   11.57  1.1% 

Lighting 170,477  3,144  1.8%  32.1   0.60  1.9% 

Total 8,281,827  134,890  1.6%  1,361.3   17.8  1.3% 

 

● Promotion and outreach in 2022 were primarily through Entergy Arkansas’ marketing channels, 

social media posts, the Entergy Solutions web page, the Circuit Newsletter and trade ally 

marketing efforts.  Networking through the Arkansas Apartment Association and property 

management companies generated leads that were shared with the Trade Ally Network. 

● Continued effort on trade ally outreach with the challenge of COVID-19 and tracked the effect of 

the pandemic on the ability to implement the MF Program.  Each trade ally has a Point of 

Contact within the team, regular communications through email and telephone, monthly 

electronic newsletter, quarterly COVID-19 survey, monthly “coffee with the team” Zoom 

videocalls and the creation of the Trade Ally Council.  Through these enhancements, there has 

been a noticeable increase in trade ally communications and satisfaction with their participation 

in the MF Program. 

● Both field and virtual trainings were provided for the Trade Allies who performed air conditioner 

tune-ups and weatherization measures.  The program account manager worked with the trade 

ally field technicians, office personnel and owners to provide in-depth training and verification 

of quality procedures.  Additional classroom and field trainings were provided as needed, 

based upon the 100% desktop review of all applications. 

● Incentives in the amount of $140,000 were transferred from the Smart Direct Load Control 

(SDLC) program to the Multifamily Homes (MF) program.  Measure cost have increased due to 

supply chain product price increases and inflation causing the MF program to exceed incentive 

budget. 

 

2.2.3 Program Budget, Savings and Participants 

 

Table 2.2.3 is the program budget, annual energy savings and number of participants from Workbook 

Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements and Order No. 16 

in Docket No. 10-010-U. 
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Table 2.2.3 

Multifamily Homes Program Budget, Savings and Participants 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 1,099,238$      1,008,805$      92% 11,891,559 11,855,314 100% 4,652 1,860 40% 3,279 2,567 78%

Program Year 2021 1,098,312$      1,033,810$      94% 14,010,181 8,444,079 60% 5,501 1,293 24% 3,907 1,669 43%

Program Year 2022 2,650,169$      2,621,921$      99% 14,010,181 10,645,629 76% 5,501 1,782 32% 3,907 2,348 60%

Multifamily Homes
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

 $-

 $500,000

 $1,000,000

 $1,500,000

 $2,000,000

 $2,500,000

 $3,000,000

 Program Year 2020  Program Year 2021  Program Year 2022

Energy Savings (kWh) Budget Actual

 

2.2.4 Description of Participants 

 

Multifamily properties that are duplexes, triplexes and large complexes located within the Entergy 

Arkansas electric service territory are eligible as participants in the Entergy Arkansas Multifamily 

Homes Program.  Currently, properties under a residential or multifamily rate code all qualify for this 

program.  There are no maximum limits on the size of a building or number of qualifying buildings in a 

single multifamily property.  Funds are limited and services are available throughout the Entergy 

Arkansas service territory. 

 

Table 2.2.4, from the Entergy Arkansas, LLC Evaluation Report – Program Cycle 2022, highlights key 

demographic information for participants in the Multifamily Homes Program.  Pertaining to Act 1102, in 

the Program Cycle, approximately 8.7% of the Multifamily Homes participants were aged 65 or older 

and approximately 26.3% of the respondents were eligible for LIHEAP benefits.  Approximately 84.2% 

of the Multifamily Homes Program participants had an income of less than $50,000.  This is based on 

the most recent process evaluation survey estimates, which were conducted in 2018. 
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Table 2.2.4 

Program Cycle 2022 Demographic Information estimated from 2018 Process Surveys – Multifamily 

Homes 

*Participants may not sum to participant totals highlighted in bold due to rounding error. 

Respondent characteristic Percentage* Participants18 

Respondent 
age 

18–24 4.3%         101  

25–34 21.7%         510  

35–44 30.4%         714  

45–54 17.4%         409  

55–64 17.4%         409  

65 or older 8.7%         204  

Participants (n) 2,349 

Income Less than $25,000 57.9%      1,360  

$25,000 to less than $50,000 26.3%         618  

$50,000 to less than $75,000 5.3%         124  

$75,000 to less than $100,000 5.3%         124  

$100,000 of greater 5.3%         124  

Participants (n) 2,349 

LIHEAP status LIHEAP-eligible 26.3%         618  

Not LIHEAP-eligible 73.7%      1,731  

Participants (n) 2,349 

*Percentages are estimated from PY2018 process surveys. 

 

 

2.2.5 Program Challenges and Opportunities 

Challenges: 

With the supply chain constraints and recent surge in inflation, EE product and shipping costs are 

rising.  The program is increasing incentives for, air sealing, audits, heat pump tune-ups, and Direct 

Installations (DI) measures to offset the rise in costs.  If this continues, it could create constraints on the 

program incentives budgets. 

 

Ownership turnover within the multifamily market is high, which can create a gap in the 

 
18 Participant count includes all participants reported in each program including those that did not claim energy or 
demand savings such as duplicate smart thermostat measures claimed in the Smart DLC program, health and 
safety measures, and audit measures.  
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communication chain between program staff and trade allies.  To mitigate this issue, the program 

will continue to utilize ALN apartment data software which provides updates in management 

turnover at the property and district levels.  This will allow program representatives to identify new 

ownership and property staff members that will be used to build new relationships and equip 

trade allies with contact leads for multifamily properties. 

 

Opportunities: 

It can be difficult for trade allies to identify customers who have or have not participated in the 

program while out in the field.  It is important for trade allies to identify if a home has participated 

in the past to avoid submission of duplicate measures.  In 2023, the trade allies will continue to 

use the past participation tool to verify customer eligibility If past participation does occur, the tool 

provides exactly what measures were installed so that other opportunities may be identified, and 

duplicate efforts of other measures are avoided. 

 

EM&V Recommendations: 

• Increase the internal QA/QC process on the duct sealing measure for all heating types 

to ensure all cooling and heating variables are captured. 

• Collect documentation that verifies the installation location of the smart strip or use 

“average APS” consistently in the program. 

• Follow BPI standards for minimum ventilation rate when performing blower door tests. 

• Utilize the rated or measured capacity to calculate AC/HP tune-up savings. 

• Ensure contractors are submitting key savings project documentation consistently. 

2.2.6 Planned or Proposed Changes to Program and Budget 

 

Proposed changes: 

• An increase in rebates for air sealing, audits, heat pump tune-ups and DI products will 

be implemented in 2023 to account for the supply chain product price increases.  An 

increase in audit incentives will also be implemented in 2023 due to inflation and fuel 

cost rising. 

 

 

 

33

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

33 
 

 

2.3 Manufactured Homes Program 

 

2.3.1 Program Description 

The Manufactured Homes Program was designed to improve energy efficiency and benefit the owners 

and residents of manufactured homes and parks in the Entergy Arkansas service territory. 

This program provides much needed services for a hard-to-serve customer segment, where customers 

paying the electric bill often do not have the ability to make energy efficiency upgrades.  The program 

overcomes the upfront cost hurdle by making it easy for the occupant to participate at little to no cost.  

Another hurdle to overcome is the split incentive, where the landlord pays for the energy efficiency 

improvement, while the tenant benefits by immediate improvement in comfort.  The program 

incentivizes energy saving measures such as air conditioner tune-ups, duct sealing and air sealing 

measures to customers.  These measures continue to make up the bulk of energy savings for the 

program.  Direct install measures such as LED bulbs, advanced power strips, and high efficiency 

showerheads, kitchen and bathroom aerators for customers with electric water heating, are still offered 

under the program.  In addition, this program educates tenants and owners about the benefits of 

having energy saving measures installed on their property.  After the direct install measures are 

installed, the tenants receive personalized tips on how to improve their homes’ efficiency.  At the end 

of the process, direct install participants complete a customer satisfaction survey.  Residents are 

informed of other Entergy Arkansas energy efficiency programs, as well as other programs available to 

them if they use natural gas energy. 

2.3.2 Program Highlights 

• Saved 5,799 gross MWh in 2022 with a 107.4% realization rate and a net-to-gross ratio 

of 100%, resulting in 6,226 MWh net savings. 

• Achieved 0.8 gross MW and 0.8 net MW savings in 2022 with a realization rate of 

99.8%. 
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• In 2022, a total of 627 manufactured homes participated in the program, some 

receiving more than one measure. 

• The program continued to provide services throughout the Entergy Arkansas 

service territory.  The geospatial map in Figure 2.3.2 shows the location of work 

performed in 2022. 

Figure 2.3.2: 2022 Participants 

 

• 240 duct and air sealing jobs went through the program’s virtual QA/QC process 

and 122 projects went through the program’s field QA/QC process. 

• 3 air conditioner tune-ups performed went through the program’s virtual QA/QC 

process and 87 projects went through the program’s field QA/QC process. 

• 94 total direct install projects went through the program’s virtual QA/QC process 

and 30 projects went through the program’s field QA/QC process. 

• The program account manager educated customers about other energy efficiency 

measures that they could implement and other Entergy Arkansas energy efficiency 

programs available to them. 

• The effort on trade ally outreach continued. Each trade ally has a Point of Contact 

within the team, regular communications through email and telephone, monthly 

electronic newsletter, quarterly COVID-19 survey, monthly “coffee with the team” 

zoom video calls and the creation of the Trade Ally Council.  Through these 

enhancements there has been a noticeable increase in trade ally communications 
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and satisfaction with their participation in the Manufactured Homes Program.  Both 

field and virtual trainings were provided for the trade allies who performed air 

conditioner tune-ups and weatherization measures.  The program account manager 

worked with the trade ally field technicians, office personnel and owners to provide 

in-depth training and verification of quality procedures.  Additional classroom and 

field trainings were provided as needed, based upon the 100% desktop review of 

all applications. 

• The program continued to be more accessible to the Hispanic populations by 

having marketing collateral available in both English and Spanish in order to target 

this market. 

• Promotion and outreach activities were executed in a variety of marketing channels. 

Paid media with print, digital and social media tactics were very successful in 

driving awareness and engagement.  Entergy Arkansas’ marketing channels were 

also used to promote this program via social media posts, the Entergy Solutions 

web page, the Entergy Circuit Newsletter and Entergy bill inserts.  Trade ally co-

branded marketing materials and referrals were also used to reach out to 

customers to increase awareness and participation.  These marketing steps helped 

implement the program across the entire Entergy Arkansas service territory, rather 

than focusing on narrow areas. 

• Incentives in the amount of $145,000 were transferred from the HES program to the 

Manufactured Homes program.  Measure cost have increased due to supply chain 

product price increases and inflation causing the MA program to exceed incentive 

budget. 
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2.3.3 Program Budget, Savings and Participants 

Table 2.3.3 is the program budget, annual energy savings and number of participants from 

Workbook Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements 

and Order No. 16 in Docket 10-010-U. 

Table 2.3.3 
Entergy Solutions for Manufactured Homes Program Budget, Savings and Participants 

 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 1,078,539$      897,897$         83% 5,403,192 5,284,106 98% 674 844 125% 1,566 726 46%

Program Year 2021 1,092,510$      979,573$         90% 5,403,192 5,114,435 95% 674 751 111% 1,566 612 39%

Program Year 2022 1,261,021$      1,247,001$      99% 5,403,192 6,226,535 115% 674 792 117% 1,566 627 40%

Manufactured Homes
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2.3.4 Description of Participants 

Participants who receive Entergy Arkansas electric service under a residential homes rate 

code qualify for fuel appropriate measures in this program.  These are typically located within a 

park or complex and there are no maximum limits to the size of a park or complex.  

Manufactured homes comprise roughly 14% of the Company’s housing stock, which is twice 

the national average, but there are still challenges reaching the market and generating leads. 

Table 2.5.4, from the Entergy Arkansas, LLC Evaluation Report – Program Cycle 2022 

highlights key demographic information for participants in the Manufactured Homes Program.  

Pertaining to Act 1102, approximately 23.9% of the Manufactured Homes Program participants 
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were aged 65 or older and approximately 21.5% of the respondents were eligible for LIHEAP 

benefits.  Approximately 83.1% of the participants had an income of $50,000 or less.  This is 

based on the most recent process evaluation survey estimates, which were conducted in 

2018. 

Table 2.5.4 

Program Cycle 2022 Demographic Information estimated from 2018 Process Surveys 

Manufactured Homes Program 

*Participants may not sum to participant totals highlighted in bold due to rounding error. 

Respondent characteristic Percentage* Participants*19 

Respondent 
age 

18–24 2.8%           18  

25–34 11.3%           71  

35–44 18.3%         115  

45–54 23.9%         150  

55–64 19.7%         124  

65 or older 23.9%         150  

Participants (n) 627 

Income Less than $25,000 44.6%         280  

$25,000 to less than $50,000 38.5%         241  

$50,000 to less than $75,000 10.8%           68  

$75,000 to less than $100,000 4.6%           29  

$100,000 of greater 1.5%             9  

Participants (n) 627 

LIHEAP status LIHEAP eligible 21.5%         135  

Not LIHEAP eligible 78.5%         492  

Participants (n) 627 

*Percentages are estimated from PY2018 process surveys. 

*Percentages are estimated from PY2018 process surveys. 

 
19 Participant count includes all participants reported in each program including those that did not claim 
energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, health and safety measures, and audit measures.  
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2.3.5 Program Challenges and Opportunities 

 

Challenges: 

With the supply chain constraints and recent surge in inflation, EE product and shipping costs 

are rising.  The program is increasing incentives for air sealing, audits, heat pump tune-ups, 

and Direct Installation (DI) measures to offset the rise in costs.  If this continues, it could create 

constraints on the program incentives budgets. 

Residents of manufactured homes are part of a particularly hard-to-reach market for a number 

of reasons.  In general, residents of manufactured homes are less likely to invest in energy 

efficiency upgrades to their home because the out-of-pocket cost is simply too high to perform 

these upgrades.  The renters of manufactured homes don’t have disposable income to invest 

in these upgrades, even though the long-term effects can be very beneficial.  This program 

helps not only to provide beneficial upgrades at no cost to the residents, but it also educates 

the customer about the fundamentals of energy efficiency and energy usage. 

The most effective means of reaching customers is direct outreach from the trade ally to 

mobile home park owners.  Bilingual and co-branded marketing material is available for use in 

the Manufactured Homes Program.  This material helps the trade allies sell the program to 

prospective mobile home parks and individual owners. 

 

Opportunities: 

It can be difficult for trade allies to identify customers who have or have not participated in the 

program while out in the field.  It is important for trade allies to identify if a home has 

participated in the past to avoid submission of duplicate measures.  In 2023, the trade allies 

will continue to use the past participation tool to verify customer eligibility if past participation 

does occur, the tool provides exactly what measures were installed so that other opportunities 

may be identified, and duplicate efforts of other measures are avoided. 
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EM&V Recommendations: 

• Increase the internal quality assurance/quality control (QA/QC) process on the 

duct sealing measure for all heating types to ensure all cooling and heating 

variables are captured correctly. 

• Collect documentation that verifies the installation location of the smart strip or 

use “average APS” consistently in the program. 

• Ensure contractors are consistently submitting key savings project 

documentation that is legible and that key parameters are identifiable. 

2.3.6 Planned or Proposed Changes to Program and Budget 

 

• An increase in rebates for air sealing, audits, heat pump tune-ups and DI 

products will be implemented in 2023 to account for the supply chain 

product price increases.  An increase in audit incentives will also be 

implemented in 2023 due to inflation and fuel costs rising. 
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2.4 Low-Income Solutions 

  

2.4.1 Program Description 

 

The Low-Income Solutions (LIS) Program was launched in Entergy Arkansas’ residential 

portfolio in 2020, and was designed to serve income-qualified customers, as defined under Act 

1102 of 2017 and in accordance with Order No. 30 in Docket No. 13-002-U from the 

Commission.  Like Entergy Arkansas’ other home energy efficiency programs in the Entergy 

Arkansas portfolio, the LIS Program offers many energy efficiency opportunities for owners and 

renters of single-family homes, manufactured homes, and multi-family dwellings in Entergy 

Arkansas’ service territory. 

The LIS Program helps income-qualified residents achieve electricity savings by working with 

participating trade allies and Community Based Organizations (CBOs).  Trade allies help 

residential customers analyze their energy use, identify energy efficiency improvement projects 

and install low- or no-cost energy-saving measures in the home. CBOs help the LIS Program 

identify eligible customers and distribute program information to the local communities they 

serve. 

Design elements of the LIS Program include incentives to offset up to 100% of the cost of an 

energy evaluation provided by a certified trade ally.  In addition, LIS customers may receive 

minor health and safety products or repairs for eligible homes, such as bathroom ventilation, 

smoke detectors, etc.  To determine eligibility and receive an incentive, the trade ally 

completes both a home energy assessment and asks the resident to self-certify their income 

eligibility for participation.  If the home is a candidate for health and safety measures, the trade 

ally documents the opportunity during the initial visit and submits the proposed health and 

safety work to the program manager for approval.  The program offers comprehensive energy-

saving measures such as air conditioner tune-ups, duct sealing, air sealing, attic insulation, 

LEDs, advanced power strips and high efficiency showerheads and aerators for all electric 

properties. 
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2.4.2 Program Highlights 

 

In 2022, the LIS Program: 

• Saved 7,936 gross MWh in 2022 with a 99.0% realization rate and a net-to-

gross ratio of 100%, resulting in 7,856 MWh net savings. 

• Achieved 1.9 gross MW and 1.9 net MW savings in 2022 with a realization rate 

of 99.5%. 

• Served 1,763 individual Entergy account holders of which: 

o 77% were single-family homes. 

o 18% were multifamily apartments. 

o 5% were manufactured homes. 

• Installed at least one health and safety measure in 83% of participating properties. 

• 137 duct and air sealing jobs went through the program’s virtual QA/QC 

process and 94 projects went through the program’s field QA/QC process. 

• 37 ceiling insulation performed went through the program’s virtual QA/QC 

process and 9 projects went through the program’s field QA/QC process. 

• 17 air conditioner tune-ups went through the program’s virtual QA/QC process 

and 19 projects went through the program’s field QA/QC process. 

• 99 direct install projects went through the program’s virtual QA/QC process and 

49 projects went through the program’s field QA/QC process. 

• 55 health and safety projects went through the program’s virtual QA/QC 

process and 34 projects went through the program’s field QA/QC process. 

• The program continued to provide services throughout the Entergy Arkansas 

service territory. The geospatial map in Figure 2.4.2shows the location of work 

performed in 2022. 
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Figure 2.4.2: 2022 Participation 

 

One of the LIS Program’s missions is to increase opportunities for low income and 

elderly customers to access energy efficiency services.  In 2022, the LIS Program 

continued to grow the partnerships with both CBOs and outside agencies established 

during the first year of the program.  The pilot project with the Arkansas Energy Office 

and the Better Community Development (BCD) Group, a non-profit CBO who receives 

Weatherization Assistance Program (WAP) funding to weatherize homes and 

apartments in Arkansas, continued to provide braided incentives in 2022 and increased 

the number of homes utilizing both LIS incentives and WAP funding.  Working together, 

the LIS program and BCD successfully funded projects for 11 single family and 

manufactured homes, and 28 apartments.  In 2021, Entergy Arkansas produced a video 

of Mary Lowe, a satisfied customer, which used both the WAP and LIS Program, which 

gave a firsthand account of its savings benefits and effect on the community.  This 

testimonial video was shared by the Arkansas Energy Office (AEO), BCD, and Entergy 

Arkansas across multiple platforms and at virtual conferences in 2021.  In June 2022, 

the video was incorporated into a presentation called the ‘Arkansas Weatherization 

Braiding Project.’  This was presented by a speaker panel that included staff from the 

AEO, BCD, and Entergy at the National Energy & Utility Affordability Coalition (NEUAC) 

conference held in New Orleans. 
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In the fall of 2022, the LIS Program supported Entergy Arkansas’ Inflation Sweep effort.  

By working with five CBOs from around the state, ten high-need houses were identified 

and provided with both weatherization services through the LIS Program and with 

additional health and safety work funded through Entergy Arkansas’ special projects 

grants.  Participants received a range of health and safety measures via these grants, 

including new HVAC systems and HVAC system repairs, roof repairs and replacement, 

floor insulation, window repairs, and several other significant improvements that would 

not have happened without the support of the grants.  The participating CBOs included 

BCD, the Mississippi County Arkansas Economic Opportunity Commission, The Delta 

Center, Habitat for Humanity – Pope County, and Habitat for Humanity – Russellville. 

 

Traditional promotion and outreach activities were also executed through a variety of 

marketing channels, including paid media with print, digital and social media tactics.  

Entergy Arkansas’ marketing channels were also used to promote this program via 

social media posts, the Entergy Solutions web page, the Entergy Circuit newsletter and 

Entergy bill inserts.  These marketing efforts helped promote the LIS program across 

the entire Entergy Arkansas service territory. The Entergy Arkansas Energy Efficiency 

employees also attended multiple customer supporting events including Depot Days 

(Newport, AR) Bryant Air Show, and Dassault Falcon Jet. 

 

The increased number of completed health and safety projects provided by the LIS 

Program contributed to improving living conditions for the participating Arkansans by 

reducing minor hazards inside the home.  The percent of Entergy customers receiving 

health and safety measures increased 40% from 2021 to 2022 due to continued focus 

on health and safety specific training and workforce development efforts with the trade 

allies. 

 

2.4.3 Program Budget, Savings and Participants 

 

Table 2.4.3 is the program budget, annual energy savings and participants from Workbook 

Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements and Order 
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No. 16 in Docket 10-010-U. 

Table 2.4.3 Low-Income Solutions 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 NA NA - 6,739,532 6,939,776 103% 2,531 1,757 69% 2,322 2,607 112%

Program Year 2021 NA NA - 7,862,580 8,033,917 102% 2,946 2,151 73% 2,790 2,231 80%

Program Year 2022 4,957,950$      3,652,325$      74% 7,862,580 7,856,081 100% 2,946 1,889 64% 2,790 1,727 62%

Low-Income Solutions 
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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7,000,000
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 $1,000,000

 $2,000,000

 $3,000,000

 $4,000,000

 $5,000,000

 $6,000,000

 Program Year 2020  Program Year 2021  Program Year 2022

Energy Savings (kWh) Budget Actual

 

  

•   Program Events & Training 

o The LIS Program continued to provide education and feedback to trade allies on 

program requirements, health and safety measures, and identifying income-qualified 

customers.  The LIS Program also participated in the annual Trade Ally Kickoff in 

tandem with the other residential Entergy Solutions programs.  This summit for 

business principals and crew leaders included training on program updates, 

policy/procedural updates, and program performance rewards. 

o All technicians performing test-in and test-out on customer homes are required to 

hold a Building Performance Institute professional certification.  Trade allies with 

allocations in the LIS Program are strongly encouraged to pursue additional training 

on home health and safety, such as the Building Performance Institute’s Health 

Housing Principles Certificate of Knowledge.  In 2022 the program confirmed that 

25% of the companies enrolled as participating LIS trade allies had at least one 

technician earn the Healthy Housing Principles Certificate of Knowledge. 
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2.4.4 Description of Participants 

Participant: Anyone with a valid Entergy Arkansas account number who is 65 years of age or 

older or who meets the income eligibility qualifications for the Low Income Home Energy 

Assistance Program (LIHEAP) administered by the Department of Human Services.  

Participants include anyone meeting this description who lives in a single-family home, 

manufactured home or multifamily dwelling.  Large multifamily complexes can be qualified for 

the LIS Program at the property level if the property manager certifies that 60% or more of the 

residents meet the LIHEAP income requirements or the complex receives federal aid from the 

U.S. Department of Housing and Urban Development (“HUD”).  The property must have a 

central ducted heat and air conditioning unit to receive one of the core weatherization 

measures, an air conditioner tune-up or a thermostat.  Properties without a central ducted heat 

and air conditioning system are eligible for direct install measures and health and safety 

measures.  Participants are counted on a per account basis. 

Table 2.4.4, from the Entergy Arkansas, LLC Evaluation Report – For Program Cycle 2022, 

highlights key demographic information for participants in the Low-Income Solutions Program. 

Pertaining to Act 1102, in the Program Cycle, approximately 45.2% of the low-income 

participants were aged 65 or older and approximately 71.1% of the respondents were eligible 

for LIHEAP benefits. 
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Table 2.4.4 

For Program Cycle 2022 Demographic Information from Process Surveys Low-Income 

Solutions  

*Participants may not sum to participant totals highlighted in bold due to rounding error. 

Respondent characteristic Percentage Participants20 

Respondent age 18–24 2.40% 42 

25–34 4.80% 85 

35–44 7.10% 125 

45–54 7.10% 125 

55–64 33.30% 587 

65 or older 45.20% 797 

Participants (n) 1,763 

LIHEAP status LIHEAP-eligible 71.10% 1,253 

Not LIHEAP-eligible 28.90% 510 

Participants (n)                  1,763 

*Percentages are estimated from PY2020 process surveys. 

2.4.5 Program Challenges and Opportunities 

 

Challenges: 

 

With the supply chain constraints and recent surge in inflation, EE product and shipping costs 

are rising.  The program is increasing incentives for air sealing, audits, heat pump tune-ups, 

and Direct Installation (DI) measures to offset the rise in costs.  If this continues, it could create 

constraints on the program incentives budgets. 

 

Increasing the number of CBO partnerships in 2021 continued to be limited by CBOs’ low 

bandwidth to engage in any activities beyond their core service offerings.  Staffing challenges, 

constrained administrative support, and low operating budgets combined to limit the number of 

CBOs that could partner with the LIS program in promoting energy efficiency services. 

 
20 Participant count includes all participants reported in each program including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, health and safety measures, and audit measures. 
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 Opportunities: 

 

In 2022, the program added a LIHEAP-eligibility chart and customer signature line to the 

Enrollment Form required for all program participants.  This helped to standardize the process 

for both Trade Allies and customers to self-certify the participants’ LIHEAP eligibility and enroll 

in the LIS Program. 

 

The program worked with three CBOs in 2022 for the first time through the LI Sweep, and 

continued existing partnerships with two CBOs. 

 

The program significantly increased the amount of health and safety measures offered to 

Entergy customers again in 2022 by building off the streamlining completed in 2021, continuing 

to train trade allies, and providing clear and consistent feedback to trade allies on the health 

and safety goals of the program. 

EM&V Recommendation: 

• Increase QAQC on the APS measure to ensure contractors are educated on installing 

the APS and collecting documentation that clearly verifies the installation location of the 

smart strip. 

• Ensure contractors are consistently submitting key savings project documentation. 

• Increase training and QAQC of air and duct sealing measures to ensure all leaks are 

thoroughly sealed. 

• Consider ways to increase participation in the ceiling insulation measure for low-income 

customers.  

 

2.4.6 Planned or Proposed Changes to Program and Budget 

 

An increase in rebates for air sealing, audits, heat pump tune-ups and DI products will be 

implemented in 2023 to account for the supply chain product price increases.  An increase in 

audit incentives will also be implemented in 2023 due to inflation and fuel costs rising.
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2.5 Point of Purchase Solutions 
 

2.5.1 Program Description 

  

The Point of Purchase Solutions Program is an energy efficiency program designed to educate 

and influence Entergy Arkansas residential customers to purchase and use ENERGY STAR® 

qualified lighting, appliances, advanced thermostats and advanced power strips (APSs) in their 

homes, and to provide commercial customers with a convenient option for participation when 

completing smaller renovations or ongoing maintenance and repair.  In 2022, as in past years, 

the Point of Purchase Solutions Program sought to minimize market barriers to participation for 

Entergy Arkansas’ residential and customers.  These barriers include lack of information about 

and access to ENERGY STAR® qualified products, as well as higher first-cost for these 

products and the time it takes to research products prior to purchase.  The two main program 

activities include (1) retailer and distributor recruitment and merchandising, and (2) 

administration of the incentive payment process. 

Working with manufacturers, distributors and retailers, the program provided residential 

customers with discounts on qualified products at participating retail locations via rebates 

delivered after purchases and instant discounts at retail.  The online marketplace, where 

residential customers can purchase discounted energy efficiency products, was originally 

launched in late 2020, and continued to be offered in 2022. 

The program also continued working with non-profit organizations such as schools, food banks 

and other organizations across the state to distribute free energy efficiency products to their 

constituents. 

In 2022, residential customers interested in purchasing qualifying advanced thermostats had 

three methods for participating: purchase online with a discount (only available January 

through July), log into a web portal and receive an instant discount code after filling out a form 

with information about their home, or purchase at full price and receive a rebate post-purchase.  

This approach gives customers maximum flexibility to participate in the way they feel most 
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comfortable, with the widest possible range of product choices.  A low-cost online purchase 

option where customers could order directly from the manufacturer was also available in 2022.  

In the third year in which the program offered incentives on smart thermostats, the measure 

continued to have robust participation, with 905 units incentivized, a 38% decrease over 2021. 

In 2022, the program continued relationships with L’Image, Globe, Greenlite and Maxlite, to 

ensure deeply discounted products were available year-round at participating retailers such as 

Dollar Tree, Dollar General, Habitat for Humanity, Goodwill, Salvation Army and independent 

retailers across the state.  These market partners rely on utility sponsorships for these 

promotions, which bring in high quality ENERGY STAR® certified products outside of the 

retailer’s normal inventory procurement process.  The products, because they are not on the 

retailer’s planogram, typically get prominent placement and sell quickly because of the clear 

value. These combined efforts resulted in over 378,900 LED lighting unit sales and 20,900 

APS unit sales in 2022 to customers the utility considers to be “hard to reach.”  

Electrical distributors participating in the program have largely recovered from the impact of 

COVID-related business shut-downs and project delays, as well as difficulty getting some 

products due to supply chain disruptions. As a result, discounted sales to commercial 

customers in 2022 increased 46% from previous years. In an effort to evolve the program 

offerings beyond solid state lighting, work on new measures continued in 2022, and three new 

measures were launched. 

In 2022, a portion of program resources were allocated to non-lighting measures such as 

advanced thermostats, APSs, pool pumps, air purifiers, dehumidifiers, and freezers, a   

measure introduced in 2020. A diverse measure mix that includes non-lighting measures will 

keep the program relevant and establish a solid foundation for its ongoing success. 
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Table 2.5.1 

Year Over Year (2019-22) Participation for All Measures 

 
 

 

Lastly, the program continued training sales associates using the existing toolkit for retailers to 

enable them to promote the energy- and cost-saving benefits of such products to their 

customers. The continued strength of this program reflects high customer and trade ally 

satisfaction as well as Entergy Arkansas’ success in expanding the program through a diverse 

marketing and outreach strategy. 

 

Measure 
  YOY % 

change 
 

2019 2020 2021 2022 2019-20 2020-21 2021-22 

LEDs 1,358,848 1,868,848 2,170,880 2,489,287 38% +16% +15% 

Fixtures 43,418 54,822 41,463 23,601 +14% -24% -43% 

Advanced Power 
Strips 

68,465 73,907 105,696 63,641 +8% +43% -40% 

Clothes Washers 39 0 0 0 0% 0% 0% 

Pool Pumps 70 127 112 55 +81% -12% -51% 

Air Purifier 20 49 114 38 +145% +133% -67% 

Dehumidifier 25 49 45 33 +96% -8% -27% 

  Smart Thermostats 842 1,217 1,473 905 +45% +21% -39% 

Freezers 0 1 5 11 - +400% +120% 

Room AC 0 0 46 158 - - +243% 

HPWH 0 0 44 57 - - +30% 

Weatherization 0 0 0 27 - - 100% 
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2.5.2 Program Highlights 

The program achieved an evaluated annual energy savings of 87,690 MWh, 131% of the net 

savings goal. To put this in perspective, the energy saved by this program in 2022 is equivalent 

to the greenhouse gas emissions from 6.9 million gallons of gasoline consumed, or 12,092 

homes’ electricity use for one year. The program also achieved approximately 14 MW of 

evaluated demand savings. The widespread distribution of lighting products to those most 

impacted by macroeconomic and environmental factors continued to drive the volume of 

product units reported in 2022.  

In 2022, Entergy Arkansas engaged in an initiative aimed at providing small 

communities across the state with energy efficient products for their homes. Certified LED 

bulbs and APSs were donated and shipped to interested food pantries, ministries, and colleges 

for distribution. Along with the products, organizations included an educational flyer with 

additional Entergy Arkansas program offerings. Through the end of October, almost 3,600 

customers across the state had received 14,400 certified LED bulbs and 3,600 APSs. 

Community partners see the promotion as an opportunity to educate those they serve about 

energy efficiency along with the real-life experience of changing out inefficient lighting 

technology at home. 

In 2022, distributors participating in the commercial program continued using the web portal 

introduced in 2020 for validating and submitting sales reports. The site, called Program Partner 

Central (PPC), enables the verification of customer and product eligibility, and provides real-

time   feedback on submitted sales data so the trade ally has the assurance that their report is 

error-free, reducing time spent communicating and correcting issues. The site also provides 

dashboards so trade allies can track their participation and processing status and payment 

information, one of the most frequently requested items from trade allies.   
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Figure  2.5.2 Program Partner Central online tool 

 

 

The program was recognized by the EPA for the first time in 2022 in the Excellence in 

ENERGY STAR Marketing category, following four years of award-winning performance in 

Program Delivery.  POPS program marketing was comprehensive in 2022 and used various 

tactics to drive awareness and demand – reaching both new and past program participants. 

Rather than focusing solely on the incentives offered for measures, messages were designed 

to capture attention and educate customers on product energy and non-energy benefits, as 

well as financial incentives.  

Email marketing proved to be a very effective marketing tactic in 2022. Most of the emails 

deployed to residential customers primarily drove to the online marketplace but included 

secondary cross promotion of the retail coupon and rebate offerings. Likewise, emails deployed 

through the Entergy Solutions commercial program included cross promotion of the commercial 

POPS program offerings. Subject lines continued to be tested and best practices leveraged 

such as the inclusion of emojis, questions and deadlines to increase customer engagement.  
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The online marketplace continued to provide residential customers in every part of the state the 

ability to make contactless purchases of energy efficiency products from the safety of their 

home. All measures in the residential program were offered via this channel, except for room 

air conditioners, heat pump water heaters and pool pumps.  

 

The site is linked to many pages on Entergy Arkansas’ website for a seamless and convenient 

customer experience.  The residential program’s online marketplace provides the convenience 

of a discounted purchase available anywhere in the state, including for customers who are in 

areas where no brick-and-mortar retailers participate in utility incentive programs. This means 

the utility can reach more of their customer base. Additionally, the utility can validate discounted 

purchases while gleaning valuable demographic information about who is shopping the site. 

Compared to the previous year, focused marketing drove 9.3% more energy efficient product 

purchases through the online marketplace. In 2022, insights from a data analysis were 

leveraged to drive customer engagement and demand more efficiently to the online 

marketplace. Marketing segmentation approaches included reach back campaigns to past 

participants as well as targeted campaigns to demographic groups that showed 

underperformance compared to national averages     

 

Figure 2.5.3 POPS Online Marketplace 
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In 2022, an online rebate application portal was once again available for electronic submission 

of rebate applications. Any customer interested in submitting their application digitally could do 

so for pool pump, air purifier, dehumidifier, smart thermostat, and new for 2022, freezer 

rebates. 
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2.5.3 Program Budget, Savings and Participants 

Table 2.5.3 is the program budget, annual energy savings and number of participants from 

Workbook Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements 

and Order No. 16 in Docket No. 10-010-U. 

Table 2.5.3 

Point of Purchase Solutions Budget, Energy Savings and Participants 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 NA NA - 56,884,260 68,407,701 120% 8,633 10,177 118% 343,646 2,308 1%

Program Year 2021 NA NA - 65,094,281 86,096,313 132% 9,932 12,980 131% 310,213 92,133 30%

Program Year 2022 7,888,520$      9,214,545$      117% 66,846,295 87,690,107 131% 9,934 13,906 140% 271,464 780,005 287%

Point of Purchase Solutions
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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Program Events & Training: 

The 2022 annual Trade Ally Summit and Awards was held in person in Little Rock. Distributors 

attending the summit heard from team leaders for all of the commercial programs in Entergy’s 

portfolio, as well as representatives from the engineering and marketing teams. Trainings on 

the PPC portal were held virtually throughout the year. A total of 8 trainings on commercial 

offerings and tools took place in 2022. 

The Point of Purchase Solutions field team engaged with retail sales associates throughout the 

year, and the team led  training sessions for 387 sales associates in participating retail 

locations, which focused on program participation, product technical details and processes to 

support seamless implementation. Retailers were encouraged to display program products in 

prominent locations throughout the store. 
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2.5.4 Description of Participants 

Participants included a diversified group of manufacturers, retail stores, electrical distributors 

and Entergy Arkansas customers across the state that purchased the discounted energy 

efficiency measures. In 2022, the program continued working with electrical distributors and 

independent   retailers, such as small grocery markets, hardware stores and rural general 

stores, as well as Energy Federation Incorporated, the partner implementing the online 

marketplace. Three electrical distributors which did not participate in the 2021 program  

participated in the 2022 program. Consolidated Electrical Distributors Little Rock, Entegrity 

Partners, and Levior Energy LLC, were participants in the commercial promotions in 2022, but 

not in 2021. 

In 2022, the program continued a large focus on recruiting participation from market partners 

that could provide low- or no-cost measures to customers who were impacted by COVID-19. 

Examples are Maxlite, who provided at-home learning kits to schools; Megalight, with the 

provision of kits containing energy efficient lighting and advanced power strips to non-profit 

organizations; and Greenlite, who provided products to food banks for distribution to their 

constituent pantries. While 2022 continued to be a challenging year for recruiting traditional 

types of retailers, the program team was able to find creative ways to work with existing 

partners to offer products in new impactful ways. 

For purposes of counting participants, the quantity of units subsidized for each energy 

efficiency measure is used, depending on the measure type. To illustrate, the estimate of 

participation for the program in 2022 is 831,682. This breaks down to 2,489,287 LEDs, 23,601 

fixtures, 63,641 APSs, 38 air purifiers, 33 dehumidifiers, 905 smart thermostats, 55 pool 

pumps, 11 freezers, 158 room air conditioners, 57 heat pump water heaters, and 27 

weatherization products subsidized through the program. Despite the pandemic, the program 

saw an 8% increase in the number of incentivized units over 2021. This is due to large-scale 

distribution of products as described below, as well as increased participation in non-lighting 

product offerings as these become more well-known due to ongoing marketing efforts. 

Examples are freezers, which saw a 120% increase over 2021 levels; room air conditioners, at 

a 243% increase, and heat pump water heaters, which saw a 30% increase over 2021 

participation levels. For the purpose of evaluating the program’s reach, Entergy Arkansas 
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looks at both the areas served, and the demographic targets reached by the various retailers 

participating in the program. A chart showing the changes in participation of retailers and 

distributors  over the past ten years is shown below 

 
Table 2.5.4.1 

Retailer Channel Engagement 
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2.5.5 Program Challenges and Opportunities: 

In the third year of the Point of Purchase Solutions Program, recruitment was focused on 

solidifying existing relationships with retailers, manufacturers, community partner organizations 

and online fulfillment partners to more closely align with the way customers were making 

purchases in 2022. To address 

the cost and accessibility 

barriers for residential 

customers (particularly low-

income and rural customers), 

the program continued a 

partnership with Feeding 

America, first established in 

2020. The partnership with 

Feeding America is designed 

to bring LED lighting and APSs 

to those who utilize the food donation services offered by their partner agencies. Individual 

pantries at small organizations such as churches or local development agencies receive food 

and other goods from regional food banks, who warehouse and distribute to the pantries 

weekly. In 2022, the program continued to expand the geographic area for donations by 

reaching out and shipping products directly to food pantries located in rural parts of the state. 

This portion of the program grew significantly in 2022, by 298% over 2021 levels, to 1,028,064 

bulbs donated directly to pantries across the state. This is significant because, according to 

Feeding America, food insecurity rates are higher in rural areas (those primarily served by the 

direct to pantry program) than in suburban areas. In fact, 9 out of 10 counties with the highest 

food insecurity rates are rural. In Arkansas, according to Feeding America, 444,130 people are 

facing hunger, and 138,410 of them are children.  

The program was also able to continue partnerships with manufacturers Maxlite and Megalight 

to offer free lighting and load-control products to those most in need. In the case of Maxlite, 

students and faculty at schools and universities across the state received direct shipments that 

they distributed to students either in person during the school day or with meals delivered 
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curbside. Megalight recruited non-profit organizations across the state to distribute free kits to 

their patrons who receive the organization’s primary services. Recipient non-profits ranged 

from large to small. These interactions provided the opportunity to distribute information for 

Entergy Arkansas’ programs, driving increased awareness of the program. In addition to 

traditional DIY and mass merchant retailers, independent retailers also displayed rebate 

application forms and educated customers about the availability of pool pump, thermostat, air 

purifier, dehumidifier and freezer rebates. While more than 87 percent of the program’s annual 

savings still comes from lighting products, the program continued to lay the groundwork for 

expansion of non-lighting measures in future years.  

While customer participation increased in 2022, trade ally participation in the commercial 

portion of the program took a slight dip in 2022.  Comparing 2021 to 2022, three new 

distributors were recruited and participated in the program, while seven distributors who 

submitted reports in 2020 did not participate in 2022, for a net loss of five trade allies.  For five 

of the five distributors who did not participate in 2022, the loss of a key staff member drove the 

change in participation, and the remaining two distributors went out of business.  The 

contribution to overall commercial energy savings by the five distributors who did not return in 

2022 is 0.5%.  As is the case in most commercial trade-ally-driven programs, a small 

percentage of those enrolled in the program submit the majority of the reported activity. 
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Table 2.5.5.2 

Energy Efficiency Measures Changes 

 

 

Existing Measures 
Removed from 2022 

Program 

Added to the 2022 

Program 

Commercial and 

Residential: 

 Commercial:  

LED bulbs and fixtures  Horticultural Lighting  

Commercial only:   

Electric Hand 

Dryers 

Variable Frequency 

Drives 

 
 

VSD Air Compressors 

 

Residential only: 

Advanced Power Strips 

 
no measures removed 

Residential: 

 

Advanced Thermostats  Weatherization 

Room Air Purifiers   

Dehumidifiers   

Pool Pumps 

Freezers 

Heat Pump Water 
Heaters 

ES Most Efficient Room 
Air Conditioners 

 

  

 

EM&V efforts resulted in largely positive results. In addition to almost across-the-board 100+% 

realization rates, the program received an overall NTG ratio of 81% due to 100% NTG values 

assigned to residential low-income measures. There was no change to the NTG ratio for APSs, 

air purifiers, and dehumidifiers. The NTG ratio for pool pumps declined almost 10%, from 97% 

to 88%. No spillover was identified for the program in PY 2022. Non-energy benefits were 

again applied in 2022. 
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2.5.6 Planned or Proposed Changes to Program and Budget 

 

In 2022, Entergy Arkansas will continue to explore new cost-effective measures, expansion of 

non-lighting measures already in the program and continue those direct outreach and product 

sales methods which proved successful in 2022. Focus will be placed on expanding the 

measures offered online and continuing to reach underserved customers with low or no cost 

product offerings. 

In 2022, the program will continue utilizing a database for residential offerings, which has led to 

more automation and enhanced reporting capabilities and will build upon successful data 

management processes already in place, ensuring reported savings and evaluated savings are 

closely matched. This will also facilitate successful program planning for Entergy Arkansas. 

The independent evaluator’s 2020-21 recommendations for the program were all completed or 

are in progress. Additionally, all 2022 recommendations are in progress. 
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2.6 Large Commercial and Industrial Program 2022 

 

2.6.1 Program Description 

The 2022 Large Commercial and Industrial Program (C&I) is designed to provide Entergy 

Arkansas’ C&I customers with technical assistance and financial incentives for implementation 

of efficiency measures. This program encourages C&I customers to maximize the efficiency of 

their facilities by upgrading their energy consuming equipment and improving their energy 

management practices. 

Project energy savings may be quantified either through deemed savings calculations as 

outlined in the Arkansas TRM or through standard measurement and verification (M&V) 

methodologies. In addition to financial incentives, the program offers technical assistance to 

participants and trade allies in the form of facility assessments, information on viable 

technologies, support in evaluating financial metrics and assistance in completing program 

documentation. Deemed savings estimates, as well as measurement and verification of 

savings for “custom” measures, are also provided. 

Incentive rates remained the same for the 2022 program year. The program continued the 

same structure to allow for retroactive and excess incentives to be applied in 2022. Retroactive 

incentives could be leveraged against other projects back to January of the previous year. 

Excess incentives could be leveraged against other projects and could carry forward to the end 

of the following year. The incentive rate structure is depicted in the below figure. 

Figure 2.6.1.1 2022 Large C&I Tiered Incentive Structure 

Large C&I 
1 

measure 
2 

measures 
3 

measures 
4+ 

measures 
Cap 

PC Power Management: $0.10 $0.10 $0.10 $0.10 100% 

Gaskets and Strip 

Curtains: 

Paid per LF (or SF) of damaged gasket/strip 
100% 

(contact program staff) 
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All other measures: $0.14 $0.15 $0.16 $0.18 Up to 100% 

*** Measures must be 30k kWh each for tier credit 

*** Measure credits for tiers are only retroactive to January of the previous program year 

*** Program Direct Install measures will count as only one tier, even if different end uses exist 

*** Excess incentives can be leveraged against other projects (up to the cap) and can carry forward to the end of the following year 

*** Retroactive incentives can be leveraged against other projects (up to the cap) back to January of the previous year 

 

2022 Large C&I Measure Categories 

Eligible Measure Categories for Tier Credits: 

• Lighting and On/Off Controls (Interior, Exterior, Specialty Lighting). 

• Advanced Lighting Controls (Multi-step Controls, Dimming, Task Scheduled 

Controls, etc.). 

• Comfort Cooling HVAC/Chiller Replacement. 

• CoolSaverSM Air Conditioner Tune-up. 

• Chiller Tune-up. 

• Retrofit VFD Drives for Air Handler Fans. 

• Commercial Wi-Fi Thermostats. 

• Building Automation Controls and Retro-Commissioning. 

• Retro-Commissioning Lite (RCx Lite). 

• Motor Replacement (including DC/AC Conversion and EC Motors). 

• Motor Drive or VFD Upgrades. 

• Computer Power Management (PCPM, Server Virtualization, Server Consolidation, 

Data Center UPS Upgrades). 

• Commercial Refrigeration Upgrades (G/SC, ASHC, Zero Energy Doors, Night 

Covers, Open Cases to Solid Doors). 

• Direct Install (Aerators, PRSV, Showerheads, LEDs, Weather Stripping). 

• Compressed Air Upgrades (Leak Fixes, Demand Side, Supply Side, Air Treatment, 

Storage, Distribution, VFD Driven Compressors, etc.). 

• Industrial Controls and/or Compressed Air System Controls (Installation or 

Modification of Process or Compressor Controls). 

• Industrial Pump/Fan Upgrades. 
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• Injection Molding System Upgrades (Heater Barrel upgrades, Heater Band 

Replacement, Heater Barrel Blankets, Injection Machine Cooling, etc.). 

• Industrial Heating (Kilns, Ovens/Heaters, Drying Processes, etc.). 

• Industrial Cooling (Process Chillers, Industrial Refrigeration, etc.). 

• Other Industrial Process Upgrades (Non-Heating/Cooling). 

• Behavioral Savings (Continuous Energy Improvement). 

• All Other Measures (Envelope Measures, Data Center Hot Aisle/Cold Aisle, etc.) 

that could be measured and verified. 

 

Projects submitted to this program may include prescriptive and/or custom measures; however, 

custom measures must pass a cost-effectiveness test to be eligible for incentives. This test 

takes the form of an analysis performed by Entergy Arkansas as shown in the following table. 

 

Figure 2.6.1.2 

2022 Large C&I Entergy Arkansas Cost-Effectiveness Test Example 

PROJECT ==> Example Customer Lighting  

A. PARTICIPANT COST TEST PASS 6.01 

B. RATEPAYER IMPACT MEASURE ("RIM") TEST PASS 2.33 

C. TOTAL RESOURCE COST ("TRC") TEST PASS 2.48 

D. PROGRAM ADMINISTRATOR COST ("PAC") TEST PASS 2.73 

Overall Assessment ==> PASS 

 

The Large C&I Program relies mostly on trade allies for direct marketing to eligible customers. 

Trade allies are contractors or distributors in the state who are educated about the program 

and use the technical assistance and incentives to enhance their business offerings. In addition 

to trade allies, the program utilizes account managers on the implementation staff. The 

outreach efforts from these account managers continue to improve Entergy Arkansas’ ability to 

market directly to participants as well as support the trade allies in their marketing efforts. 

These outreach efforts included trade ally outreach, presentations at public/professional 
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organizations, outreach with Entergy Arkansas customer service staff and direct outreach via 

program staff. 

Feasibility study co-funding was continued for C&I customers in the 2022 program year. This 

co-funding allows for some costs of energy efficiency studies to be offset by program 

incentives, thus making studies for complex projects more affordable. These studies are 

targeted to develop comprehensive solutions by identifying projects that might not otherwise 

happen due to the initial cost to investigate and quantify the energy savings potential. 

Feasibility co-funding rates for the 2022 program year remained the same, utilizing a tiered 

structure to promote increased custom savings per study (see Figure 2.6.1.3 below). Since this 

change, the program has seen increased participation in the feasibility study co-funding for 

higher custom savings (i.e., compressed air and advanced lighting controls). The program’s 

feasibility study co-funding was changed to incentivize more comprehensive audits and 

custom projects. Therefore, the new tiered structure rewards trade allies that provide more 

comprehensive feasibility studies that include custom savings. The payout structure remained 

at 40% payout upon the delivery of the feasibility study and the remaining 60% once the 

project is complete. This approach seeks to encourage the trade ally to follow through with 

completing the project(s). The percentage of co-funding available for studies remained at a 

maximum of 100% of study funding. 

 

Figure 2.6.1.3 

2022 Feasibility Tiered Incentive Table 
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2.6.2 Program Highlights 

• Continuous Energy Improvement (CEI) and CoolSaverSM continued as measures in 

2022. After a successful year in 2022, CEI contributed over 32 MWh in the second full 

year of implementation within the program. These measures had a successful year 

within the programs in 2022 in providing extra incentive tiering opportunities while 

contributing to more program comprehensiveness.    

• Figure 2.6.2.1 indicates trade ally participation in the program. In 2022, 47 trade allies 

contributed to around 56% of the goal attainment.  

• To show the continued program measure mix transformation, Figure 2.6.2.2 represents 

the measure mix from 2012, and Figure 2.6.2.3 represents the measure mix from 2022. 

This improved measure mix over the last eight program years points to the continued 

comprehensive gains within the program portfolio of measures.  

• Figure 2.6.2.4 shows the geographical distribution of installed projects in the Large C&I 

Program. Note that most of the Entergy Arkansas service area map highlighted in 

yellow, continues to have successful activity in the program. 

Figure 2.6.2.1 - Large C&I Top Trade Ally Participation  

Trade Ally % of Total Savings % of Total Incentives 

Trade Ally 1 18.87% 12.89% 

Trade Ally 2 12.26% 8.37% 

Trade Ally 3 4.55% 2.02% 

Trade Ally 4 3.16% 1.72% 

Trade Ally 5 1.49% 1.02% 

Trade Ally 6 1.47% 1.55% 

Trade Ally 7 1.34% 0.93% 

Trade Ally 8 1.29% 0.88% 

Trade Ally 9 1.18% 0.80% 

Trade Ally 10 0.98% 0.71% 

Trade Ally 11 0.85% 0.58% 

Trade Ally 12 0.77% 0.52% 

Trade Ally 13 0.68% 0.43% 

Trade Ally 14 0.52% 0.36% 

Trade Ally 15 0.51% 0.34% 
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Trade Ally 16 0.46% 0.69% 

Trade Ally 17 0.45% 0.24% 

Trade Ally 18 0.43% 0.29% 

Trade Ally 19 0.42% 1.14% 

Trade Ally 20 0.41% 0.40% 

Trade Ally 21 0.39% 0.27% 

Trade Ally 22 0.35% 0.23% 

Trade Ally 23 0.34% 0.21% 

Trade Ally 24 0.33% 0.23% 

Trade Ally 25 0.31% 0.49% 

Trade Ally 26 0.30% 0.19% 

Trade Ally 27 0.27% 0.12% 

Trade Ally 28 0.23% 0.16% 

Trade Ally 29 0.22% 0.14% 

Trade Ally 30 0.20% 0.28% 

Trade Ally 31 0.19% 0.12% 

Trade Ally 32 0.18% 0.12% 

Trade Ally 33 0.16% 0.11% 

Trade Ally 34 0.13% 0.09% 

Trade Ally 35 0.12% 0.08% 

Trade Ally 36 0.12% 0.08% 

Trade Ally 37 0.10% 0.07% 

Trade Ally 38 0.09% 0.10% 

Trade Ally 39 0.09% 0.06% 

Trade Ally 40 0.09% 0.06% 

Trade Ally 41 0.08% 0.10% 

Trade Ally 42 0.07% 0.05% 

Trade Ally 43 0.06% 0.04% 

Trade Ally 44 0.05% 0.08% 

Trade Ally 45 0.04% 0.03% 

Trade Ally 46 0.03% 0.04% 

Trade Ally 47 0.00% 0.00% 
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Figure 2.6.2.2 Large C&I Program Measure Mix (2012 kWh percentage)  

For Comparison to 2022 Measure Mix Below in Figure 2.6.2.3. 

 

Figure 2.6.2.3 

Large C&I Program Measure Mix (2022 kWh percentage) 
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Figure 2.6.2.4 

Distribution of Projects in Entergy Arkansas Service Area (Heat Map) 

 

2.6.3 Program Budget, Savings and Participants: 

Table 2.6.3 presents the program budget, annual energy savings and number of participants 

from Workbook Table 5 as required by the C&EE Rules, Section 9: Annual Reporting 

Requirements and Order No. 16 in Docket No. 10-010-U. 
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Table 2.6.3 

Large C&I Solutions Program Budget, Savings and Participants 

 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 26,379,490$    20,952,351$    79% 129,805,463 117,518,931 91% 19,527 17,547 90% 554 689 124%

Program Year 2021 26,793,738$    20,825,568$    78% 118,077,533 114,421,277 97% 18,554 15,580 84% 481 483 100%

Program Year 2022 21,779,439$    14,752,019$    68% 114,386,504 100,459,669 88% 18,197 16,999 93% 437 521 119%

Large Commercial & Industrial Solutions
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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100,000,000

105,000,000

110,000,000

115,000,000

120,000,000

 $-

 $5,000,000

 $10,000,000

 $15,000,000

 $20,000,000

 $25,000,000

 $30,000,000

 Program Year 2020  Program Year 2021  Program Year 2022

Energy Savings (kWh) Budget Actual

 
 

 

2.6.4 Description of Participants 

A participant is any non-residential Entergy Arkansas customer, which is not classified under 

Public Institutions Solutions, with a demand greater than or equal to 100 kW that has enrolled 

in the energy efficiency programs and will exert best efforts to approve, fund, and install 

projects during the program year. Participants were qualified and defined by a unique Entergy 

Arkansas account number. Implementation staff used the Entergy Arkansas assigned Business 

Partner (BP) number to combine like participants for reporting in order to identify unique 

participants with multiple participating account numbers. Non-residential customers with a 

demand less than 100 kW, which are not classified under the Public Institutions Solutions, are 

encouraged to participate in the Small Business Solutions Program unless a custom measure 

or new construction is performed, in which case they would participate in this Large C&I 

Program. 
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2.6.5 Program Challenges and Opportunities 

The 2022 Large C&I Program strived to deliver successful prescriptive and custom energy 

efficiency projects even during a challenging year. The challenges of supply chain issues and 

longer lead times for products caused increased project timelines.  This caused many projects 

to push to the next program year. The incentive structure continued to allow for tiered 

incentives and assisted customers in completing energy efficiency projects that may not have 

happened without the increased incentives. The feasibility study co-funding continued to be an 

avenue that trade allies used to evaluate facilities and develop complex projects that included 

compressed air measures. In 2022, co-funding was successful in helping in the development of 

additional compressed air measures and pump VFD technology studies from multiple 

contractors that resulted in successful custom projects.    

Implementation staff continued efforts to help SD customers be well informed when considering 

participation in the program. These efforts resulted in continued success of customers either 

requesting in the program after having filed for SD status or remaining in the program while 

having the option to file for SD status. These efforts are ongoing as implementation staff 

continues to communicate participation options to customers for the purposes of facilitating 

more informed decisions.  

2.6.6 Planned or Proposed Changes to Program and Budget 

The program will continue to allow the payment of back tier incentive credits to January of the 

previous program year. Excess bonus incentives, derived from projects that earned more 

incentive than the project cost, will continue to carry forward to December of the following 

program year instead of the current program year. Continuing to encourage multiple year 

participation and removing barriers for longer equipment ordering lead times and budget 

constrained projects will remain a program focus. 
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2.7 Small Business Solutions 
 

2.7.1 Program Description 

 

Small Business Solutions is offered to commercial customers with less than 100 kW of peak 

demand. Certified participating contractors (trade allies) provide no-cost energy assessments 

to identify qualifying energy efficiency improvement projects and install cost-effective energy-

saving equipment. Incentives for these projects are either passed directly to the customer on 

the trade ally’s invoice or the customer may choose to receive the incentives directly. Trade 

allies or customers are paid from the incentive budget after reporting and QA/QC is completed. 

Small Business Solutions participants may also take advantage of no-cost direct install 

measures, including low-flow showerheads, low-flow faucet aerators, pre-rinse spray valves, 

LED lamps and commercial door air infiltration measures (weather stripping). 

 

2.7.2 Program Highlights 

 

In 2022, an expanded Trade Ally Network and continued direct install efforts contributed 

significantly to the success of the program. This Trade Ally Network consists of program trained 

and certified contractors, electrical distributors, manufacturer representatives and energy 

services companies that conduct no-cost energy efficiency assessments and complete energy 

efficiency projects through the program. Figure 2.7.2.1 below shows the location of the home 

offices of all 2022 trade allies in the network. Additionally, 39 different trade allies completed 

non-direct install projects in 2022. Figure 2.7.2.2 shows the approximate location of those 

projects. 
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Figure 2.7.2.1 Location of 2022 Trade Ally Home Offices 

 

 

 

Figure 2.7.2.2 Distribution of Projects in Entergy Arkansas Service Area 
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Table 2.7.2.3 represents 2022 Trade Ally achievement for non-direct install projects. 

Table 2.7.2.3 

  % of Total Savings % of Incentive Total 

Trade Ally 1 40.61% 48.74% 

Trade Ally 2 10.28% 11.96% 

Trade Ally 3 9.22% 4.14% 

Trade Ally 4 4.63% 3.67% 

Trade Ally 5 3.13% 3.75% 

Trade Ally 6 3.00% 3.38% 

Trade Ally 7 2.79% 1.45% 

Trade Ally 8 2.43% 2.92% 

Trade Ally 9 2.20% 2.65% 

Trade Ally 10 1.79% 2.15% 

Trade Ally 11 0.83% 1.00% 

Trade Ally 12 0.79% 0.95% 

Trade Ally 13 0.72% 0.86% 

Trade Ally 14 0.68% 0.42% 

Trade Ally 15 0.68% 0.81% 

Trade Ally 16 0.50% 0.60% 
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Trade Ally 17 0.45% 0.54% 

Trade Ally 18 0.38% 0.46% 

Trade Ally 19 0.34% 0.40% 

Trade Ally 20 0.32% 0.39% 

Trade Ally 21 0.31% 0.38% 

Trade Ally 22 0.31% 0.37% 

Trade Ally 23 0.30% 0.36% 

Trade Ally 24 0.30% 0.34% 

Trade Ally 25 0.30% 0.34% 

Trade Ally 26 0.29% 0.35% 

Trade Ally 27 0.27% 0.32% 

Trade Ally 28 0.23% 0.12% 

Trade Ally 29 0.23% 0.24% 

Trade Ally 30 0.16% 0.19% 

Trade Ally 31 0.09% 0.10% 

Trade Ally 32 0.07% 0.08% 

Trade Ally 33 0.06% 0.10% 

Trade Ally 34 0.05% 0.06% 

Trade Ally 35 0.05% 0.08% 
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Trade Ally 36 0.05% 0.05% 

Trade Ally 37 0.03% 0.04% 

Trade Ally 38 0.01% 0.03% 

Trade Ally 39 0.01% 0.01% 

 

The Small Business Solutions Program had a filed savings target of 13,599 MWh for the 2022 

program year. Small Business Solutions achieved 17,404 MWh in evaluated energy savings. 

Direct installation of low-flow faucet aerators, pre-rinse spray valves, LED lamps, commercial 

door air infiltration (weather stripping), overhead door air infiltration and shower heads 

provided more opportunities to increase measures and reach more businesses through 

lighting assessment leads for trade allies. 
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Figure 2.7.2.4 

Small Business Solutions Measure Mix (2022 kWh) 
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2.7.3 Program Budget, Savings and Participants 

Table 2.7.3 shows the program budget, annual energy savings and number of participants from 

Workbook Table 5, as required by the C&EE Rules, Section 9: Annual Reporting Requirements 

and Order No. 16 in Docket No. 10-010-U. 
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Table 2.7.3 

Small Business Solutions Budget, Savings and Participants 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 3,126,782$      3,429,402$      110% 17,991,457 19,221,168 107% 2,176 3,015 139% 548 841 153%

Program Year 2021 3,227,116$      2,848,333$      88% 15,663,185 21,200,992 135% 1,844 3,364 182% 478 907 190%

Program Year 2022 2,580,679$      3,048,245$      118% 13,871,485 17,403,625 125% 1,740 2,782 160% 424 711 168%

Small Business Solutions
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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Program Events & Training: 

The Small Business Solutions Program conducted 52 recruitment and training events in the 

2022 program year. The training events included instructions on program participation, 

calculator training, trade ally enrollment for training on field inspections and program best 

practices/processes. See the Annual Report Workbook for training details. 

Providing adequate and effective training is essential to the success of the trade allies in the 

Small Business Solutions Program. In addition, it is important to provide trade allies with proper 

ongoing support and efficient processing of incentives. 

2.7.4 Description of Participants 

A program participant is defined as any Entergy Arkansas commercial customer with less than 

100 kW of peak demand that receives electric service from Entergy Arkansas. Participants 

were qualified and defined by a unique Entergy Arkansas account number. Implementation 

staff also estimated unique Small Business Solutions Program participants with multiple 

participating account numbers for reporting to be approximately 711. 
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2.7.5 Program Challenges and Opportunities 

With market saturation increasing in 2022, the challenge will be to provide more measures to 

the small business market sector while maintaining cost-effectiveness and 

comprehensiveness. Therefore, the development of more measures will be important for 

continued success beyond 2022. This challenge will be met through focusing staff resources to 

provide more development for new measures, which has already begun. Direct installation has 

again proven to be a great success in the Small Business Solutions Program for 2022. 

 

2.7.6 Planned or Proposed Changes to Program and Budget 

There are currently no major changes planned for the Small Business Solutions Program.  
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2.8 Public Institutions Solutions 
 

2.8.1 Program Description 

The Public Institutions Solutions Program provides technical assistance, energy planning 

recommendations and financial incentives to public entities (state, federal, cities, counties and 

public/private schools/colleges) for the installation of cost-effective energy efficiency measures. 

The program helps public entities operate their buildings more efficiently by explaining the 

technical and financial benefits of investing in energy efficiency, developing a plan to make 

energy efficiency improvements and providing support in completing projects. 

The program provides technical assistance, manages program incentive funds, verifies that the 

savings claimed through the program are accurate and appropriate, and uses appropriate M&V 

methods to prove savings (where necessary). Energy Benchmarking and Energy Master 

Planning Workshops are provided for participants specified within the program. 

Whether retrofitting an existing building or incorporating energy efficiency technologies into 

new construction, the program helps participants identify and implement cost-effective projects 

that will help them facilitate using energy more efficiently. After upgrades are completed and 

verified, the program provides cash incentives for projects that save energy. The projects 

submitted under the Public Institutions Solutions Program can be single measure projects 

through a trade ally or comprehensive projects, including multiple, complex measures which 

require M&V. 

2.8.2 Program Highlights 

 

• Public Institutions Solutions achieved 20,398 MWh in gross energy savings, which is 

79% of the 2022 kWh savings goal. The program was able to shift kWh savings in order 

for other programs to overachieve on total savings goals. 

• Program Participation – The Public Institutions Solutions Program had customer 

participation throughout the Entergy Arkansas service area. Entergy Arkansas 
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developed a map showing that the program achieved savings in a geographically 

diverse range of participants. (See map in Figure 2.8.2.1). 

 

Figure 2.8.2.1 

Distribution of Projects in Entergy Arkansas Service Area (Heat Map) 

 

 

 

• Benchmarking and Energy Master Planning - The Public Institutions Solutions Program 

benchmarked 20 buildings/sites for three participants using EPA’s Portfolio Manager 

Tool. Energy Master Planning workshops were conducted for two participants to include 

improved learning environments, reducing energy expenditures, boosting the local 

economy (through upgrade projects) and enhancing community relations. Entergy 

Arkansas analyzed the efforts of benchmarking services to encourage participants to 

implement more energy efficiency upgrades in their facilities. The results of this analysis 

showed that those who participate in benchmarking services provided by the program 

implement, on average, 1.5 times more energy efficiency upgrades than those that do 

not participate. 
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Figure 2.8.2.2 

Public Institutions Solutions Measure Mix (2022 kWh) 
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2.8.3 Program Budget, Savings and Participants 

Table 2.8.3 is the program budget, annual energy savings and number of participants from 

Workbook Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements 

and Order No. 16 in Docket No. 10-010-U. 
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Table 2.8.3 

Public Institutions Solutions Budget, Energy Savings and Participants 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 2,919,276$      4,451,502$      152% 20,964,528 24,359,465 116% 4,748 3,652 77% 59 435 737%

Program Year 2021 2,979,392$      3,550,372$      119% 21,986,658 20,234,829 92% 5,270 3,573 68% 56 392 700%

Program Year 2022 3,805,633$      2,840,708$      75% 24,661,483 19,224,703 78% 5,883 2,731 46% 61 263 431%

Public Institutions Solutions 
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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Program Events & Training: 

In 2022, the Public Institutions Solutions Program conducted Energy Master Planning 

Workshops for three customers and benchmarked 20 buildings/sites. Energy Master Planning 

Workshops addressed energy management issues and obstacles and questions common to 

schools, cities and counties to address the key focus areas of planning and decision making, 

evaluation and monitoring, funding energy efficiency, facility operations and energy awareness. 

In addition, these workshops presented energy performance benchmarking analysis to assist 

public entities in benchmarking their facility performance against other similar facilities.  

Program staff also conducted presentations across various locations and participant face-to- 

face meetings. Program presentations were made, and information booths were set up at 

several key events and several other conferences. See more training details in the Annual 

Report Workbook. 
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2.8.4 Description of Participants 

A participant is defined as any Entergy Arkansas customer that is a public and/or private entity 

customer (for example, state buildings, K-12 schools, higher education institutions, and 

municipalities) that receives retail electric service from Entergy Arkansas. Participants are 

counted by tax ID number, which is represented by Business Partner Number in Entergy’s 

account data. Each participant can include multiple account numbers, projects and measures. 

Participants were qualified and defined by a unique Entergy Arkansas account number. 

Implementation staff also estimated unique participants with multiple participating account 

numbers for reporting to be approximately 263. 

2.8.5 Program Challenges and Opportunities 

The 2022 Program Year offered many opportunities and challenges. Customers in this market 

segment continue to be challenged by the economic climate and oftentimes find it difficult to 

fund projects. Entergy Arkansas worked with customers to identify short-term solutions, such 

as direct install and lighting solutions, and long-term solutions, including custom M&V projects, 

in order to gain rapid returns and savings that will persist. 

Entergy Arkansas also continues to educate customers on other financial options, such as: 

• Lease Agreements that offer low-rate (often tax-exempt) funding which allows financing 

of capital equipment over longer periods of time (10+ years) by utilizing “operating cost” 

dollars. 

• Bond Issues through a taxpayer (public) approved mechanism that funds capital 

improvements over time at low rates (approvals can take substantial time); and 

• Performance contracting through a guaranteed or shared savings agreement with a 

performance contractor that funds capital improvements over a period of time using 

energy and/or operational savings. 

Developing more behavioral energy efficiency projects for this program remains important to 

continued success beyond 2022. Plans are currently underway to identify additional behavioral 
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energy efficiency projects for 2022 and beyond. Program staff is working to implement future 

behavioral opportunities. 

 

2.8.6 Planned or Proposed Changes to Program 

 

The program will continue to allow the payment of back tier incentive credits to January of the 

previous program year. Excess bonus incentives, derived from projects that earned more 

incentive than the project cost, will continue to carry forward to December of the following 

program year instead of the current program year. Continuing to encourage multiple-year 

participation and removing barriers for longer equipment ordering lead times and budget 

constrained projects will remain a program focus. In addition, the program will continue to 

implement CEI and CoolSaver as measures within the PY 2022 program year as it began 

being a part of the tiering structure beginning in PY 2020 with marked success.
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2.9 Agricultural Energy Solutions Program 
 

2.9.1 Program Description 

The Agricultural Energy Solutions Program is designed to reduce energy usage among 

agribusiness owners in Entergy Arkansas’ service territory through custom and prescriptive 

incentives, as well as farmer energy efficiency and agricultural suppliers education. The 

program seeks to accomplish these goals by lowering the barriers within this sector, such as: 

the lack of easy access to qualified vendors and installers; the lack of information and 

awareness of the benefits of participation; and financial incentives to overcome the first cost 

barriers of energy efficiency measures. 

2.9.2 Program Highlights 

 

• Saved 11,605 gross MWh in 2022 with a 97% realization rate and a net-to-gross ratio 

of 1.00, resulting in 11,605 MWh net energy savings. 

• Achieved 3.0 gross MW and 2.9 net MW savings in 2022 with a realization rate of 

98.1%. 

• A total of 8,081 measures were incentivized for 15 unique participants. In 2022, the 

program continued to build and maintain relationships with numerous agricultural 

businesses, trade allies, contractors, government agencies, row crop farmers, indoor 

horticulture farmers and poultry farmers across Arkansas. These relationships 

heightened program awareness throughout the Entergy Arkansas service territory and 

were instrumental in achieving the 2022 MWh savings. Trade ally outreach generated 

50.00% of program participation totals, farmer-to-farmer referrals generated 31.25% of 

program participation and the Entergy Solutions website generated 18.75% of program 

participation. See Figure 2.9.2.2 for a geospatial map of farms that participated in the 

Agricultural Program in 2022. 
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Figure 2.9.2.1 Referrals 2022 

 

 

Figure 2.9.2.2 2022 Participants 

 

  

 

•  In 2022, 15 applications were received. 15 applications participated in Quality Control 
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(QA/QC) with a pass rate of 100%. This consisted of 12 pre inspections and 15 post 

inspections.  

• In 2022, a majority of savings were captured with 2 indoor horticulture facilities 

accounting for over 134.7% of the programs kWh savings goal.   

• Incentives in the amount of $285,000 were transferred from the Smart Direct Load 

Control (SDLC) program to the Agricultural Energy Solutions (AES) program. Incentive 

funds were transferred due to the higher AES enrollment rate above plan. 

 

2.9.3 Program Budget, Savings and Participants 

 

Table 2.9.3 is the program budget, annual energy savings and number of participants from 

Workbook Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements 

and Order No. 16 in Docket No. 10-010-U. 

 

Table 2.9.3 

Agricultural Energy Solutions Program Budget, Savings and Participants 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 1,066,989$      1,022,981$      96% 6,897,374 13,338,051 193% 1,046 1,743 167% 131 59 45%

Program Year 2021 1,084,625$      1,110,773$      102% 6,397,990 13,425,635 210% 969 2,071 214% 175 28 16%

Program Year 2022 1,352,798$      1,552,719$      115% 5,998,345 11,142,521 186% 928 2,893 312% 206 15 7%

Agricultural Energy Solutions
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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2.9.4 Description of Participants 

Any agricultural customer that receives electric service from the Company is eligible for the 

Agricultural Energy Solutions Program at its Entergy Arkansas serviced facilities. The following 

rate codes are eligible: 

● Agricultural Pumping (AP) 

● General Farm Service (GFS) 

● Small General Service (SGS) customers that are classified as an agricultural business 

and 

● Large General Service (LGS) customers that are classified as an agricultural business. 

For purposes of this program, a participant is defined by a single Federal Tax ID number. 

Organizations with multiple locations are considered a single participant, regardless of how 

many Entergy Arkansas account numbers they may have. 

2.9.5 Program Challenges and Opportunities 

Savings opportunities are available for the Agricultural sector, but there are challenges and 

market barriers to overcome to accomplish these savings. The major challenges associated 

with the program include: 

● The agricultural sector is hard to reach because this sector relies more on a word-of-

mouth approach rather than traditional mass marketing. 

● Weather conditions impact crop production, which creates financial hardship for the 

farm. This hardship can cause limited funding for energy efficiency investments. 

● The agricultural sector is seasonal and requires precise timing to conduct proper 

marketing efforts. 

● Energy efficiency improvements can be difficult for farmers leasing land. Typically, both 

the farmer and landowner must agree on the energy efficiency improvements. Split 

decisions can delay or terminate projects. Even with financial incentives, some farmers 

lack funds to invest in energy efficiency improvements. 

● It can be difficult to gain trust in the tight-knit agricultural community. 
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● Biosecurity procedures are implemented in the poultry market to reduce the risk of 

transmitting infectious diseases due to outbreaks. Some protocols restrict site access 

to prevent transmittal of the disease from farm to farm. This can delay our outreach 

efforts and other field activities such as QA/QC. 

Although there are many challenges, the program implemented strategies to overcome these 

barriers. Employee experience in agriculture is very important; farmers are more willing to 

listen and trust someone to whom they can easily relate. These barriers are being overcome 

by hiring an account manager with a strong agricultural background. The manager accessed 

the rural communities and gained the customers’ trust through successful one-on-one 

meetings with farmers and the ability to relate to the farmers on a personal level. 

Entergy Arkansas also developed solutions for the seasonal marketing barriers associated 

with agriculture. Row crop farmers are extremely busy during the planting and harvesting 

season. Marketing efforts were adjusted accordingly to address this issue. Marketing efforts 

now focus on row crop farmers during the winter and early spring months, and poultry farmers 

during the summer and fall months. 

EM&V Recommendations: 

• Continue to work collaboratively with the EM&V team and seek review of large or 

unique custom projects. 

• Collect heating and cooling documentation when present on-site.   

• Clearly define program requirements to determine if retrofit or new construction 

methodology should be used. If unclear which method should be used, consult the 

EM&V team to discuss and reach an agreement.   

• Define additional measure descriptions to ArchEE to clarify measure type as the 

program expands with new measure offerings beyond lighting. 

• Monitor the time it takes for incentive checks to be sent. 

• Increase internal QA/QC practices. 
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2.9.6 Planned or Proposed Changes to Program and Budget 

 

The Agricultural Energy Solutions Program will not change its net energy savings goal or 

incentive budget for 2023. 
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2.10 Residential Direct Load Control 

 

2.10.1 Program Description 

The Residential Direct Load Control program, referred to as the Summer Advantage Program, 

is designed to reduce peak electricity demand at the point of use in Entergy Arkansas’ service 

territory. A Digital Control Unit (“DCU”) that is installed on or near the customer’s outside air 

conditioning or heat pump unit allows for cycling of the outside unit during peak electricity 

demand periods reducing electricity usage. The inside fan is allowed to operate normally to 

circulate cool air while the outside unit is cycled off. 

Customers have a choice between 50% cycling and 75% cycling. Customer incentives are 

based on the customer’s choice of 50% cycling or 75% cycling. All Summer Advantage 

participants will receive two incentive payments: an installation incentive and an annual 

incentive. Customers who are selected for the Measurement and Verification program will 

receive an additional annual incentive based on their participation rate. 

● Installation incentive. Upon successful installation of the DCU, the customer receives an 

installation incentive based on participation rate; those at the 50% participation rate 

receive $25 and those at the 75% participation rate receive $40. 

● Annual incentive. The annual incentive is offered to Summer Advantage customers as 

recognition for their participation in the program throughout the year. These incentives 

may be prorated based on the customer’s participation during control season. Customers 

who have full participation at the 50% rate are eligible to receive a total of $25, and those 

at the 75% rate are eligible to receive a total of $40. 

Customers who have more than one air conditioner or heat pump will be paid an installation 

and annual incentive for each outside unit that is installed on the program. 
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2.10.2 Program Highlights 

2022 was a very successful year for the Summer Advantage Program and included the 

following highlights:  

• Demand savings results provided a 15-minute maximum of 15.84 MW of gross 

estimated demand response load reduction during control season.  

• In the 2022 Summer Advantage Program curtailment season, there were a total of two 

curtailment events including one test event. The maximum hourly reduction for the 

Summer Advantage program for the season based on qualifying event hours was 1.01 

kW/device. This reduction corresponds to the actual reduction as was obtained from the 

MISO baseline with weather adjustment method. This leads to 15.84 MW demand 

response reduction based on the total installed end points of 15,685 throughout the 

Entergy Arkansas service area. 

• Necessary precautions and protocols continued in response to the COVID-19 

pandemic. Itron communicated with local and federal agencies to maintain its 

designation as an Essential Service to allow outdoor work to continue. 

• Itron CENTRON Monitoring and Verification system provided reliable and accurate kW 

data. This system combines cellular meter hardware, a proprietary curtailment 

algorithm, and an Itron Digital Control Unit (DCU) to provide load reduction data for 

analysis of energy curtailment events. 

 

Geographical Presence: 

Figure 2.10.2 shows a map of the Summer Advantage Load Control Program participant area 

and M&V site locations. Yellow colored circles show the 2022 Summer Advantage population 

installations, while the red (50% Curtailment strategy) and blue (75% Curtailment Strategy) 

circles represent the M&V sites. 
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Figure 2.10.2 

Summer Advantage Participants 

 

Independent Evaluator Reports 

Key Findings: 

• An M&V sample is maintained by Itron, with 120 participants having interval data 

loggers that provide five-minute readings of equipment kW. 

• The M&V sample is structured to represent the program population. 

• In PY2022, the Summer Advantage Direct Load Control program achieved 15.4 MW in 

gross demand savings. 

• The EM&V team found that the approach to using the M&V sample deployed on direct 

control units in demand response curtailment calculations is appropriate. 

• The evaluated savings using the MISO-based calculations differed slightly from Itron's 

calculations due to rounding differences in calculating per-device savings. These 

differences resulted in a realization rate of 97.0 percent. 

 

 

EM&V Recommendations: 

• Explore the effects of limiting the baseline to periods with similar weather. 

95

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

95 
 
 

 

 

o Key Finding: The current weather baseline uses data from the entire load control 

season (June 1 through September 30). Limiting the baseline to periods with 

weather that is more like event days could improve the model’s accuracy. For 

example, limiting the weather baseline to days with an average temperature of 

at least 90 degrees would more accurately replicate the conditions experienced 

on event days. 

o Resolution: Itron is using the contractual MISO baseline adjustment 

methodology, where the most recent 10 eligible days (non-weekend, non-

holiday, and non-event days) are considered for the baseline load. The baseline 

adjustment approach is calculated by comparing total load usage during events 

to load usage calculated for a baseline taken from similar days prior to the 

event. Calculation of the avoided kW for the MISO program using the baseline 

adjustment methodology involves averaging the 5-minute load data into 15-

minute intervals for each device. In the baseline adjustment approach, all sites 

are curtailed and the load data taken during events (Actual Load) is compared to 

the baseline data (Adjusted Baseline Load) taken from 10 eligible days prior to 

the event. 

 

Planned Actions: 

 

• Customers who are currently enrolled in the Summer Advantage Program will receive a 

pre-season letter describing the program and providing contact information for 

enrollment and incentive questions. 

• Opt-in letters are sent to new customers that have an existing device installed at their 

premise with information on how to enroll in the program. 

 

 

2.10.3 Program Budget, Savings and Participants 

Table 2.10.3.1 is the program budget, annual energy savings and number of participants from 

Workbook Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements 

and Order No. 16 in Docket No. 10-010-U. 
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Table 2.10.3.1 Residential Direct Load Control Program Budget, Savings and Participants 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 3,021,748$      3,389,811$      112% 0 0 - 32,144 12,134 38% 19,720 19,946 101%

Program Year 2021 2,996,660$      2,655,984$      89% 0 0 - 30,536 18,328 60% 18,734 17,455 93%

Program Year 2022 3,547,988$      2,643,301$      75% 0 0 - 29,009 15,371 53% 17,797 15,685 88%

Residential Direct Load Control
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Program Events & Training: 

All Itron field team members are required to meet annual OSHA compliance training. 

1. Back Safety and Injury Prevention 

2. Bloodborne Pathogens Awareness 

3. Electrical Safety 

4. HVAC Specific Safety and Regulatory 

5. First Aid: Basic 

6. Ladder Safety 

7. Lockout/Tagout 

8. Lockout/Tagout for Authorized Persons 

9. NFPA 70E Electrical Safety in the Workplace 

10. PPE: Personal Protective Equipment 

11. Slips, Trips, and Falls 

12. Sprains and Strains 

13. Heat Stress Recognition and Prevention 
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Program Savings: 

For the 2022 curtailment season, Entergy Arkansas called a total of two curtailment events 

including one test event on June 1st. The results are shown in Table 2.10.3.2 below. For this 

program, the entire M&V population was curtailed. The maximum hourly reduction for the 

Summer Advantage program for the season based on qualifying event hours was 1.01 

kW/device. This reduction corresponds to the actual reduction as was obtained from the MISO 

baseline with weather adjustment method. This leads to 15.84 MW demand response 

reduction based on the total installed end points of 15,685 throughout the Entergy Arkansas 

service area. 

Table 2.10.3.2 - Summary of Curtailment Events 
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06/01/2022 13:00 14:00 82.3 81.0 0.55 0.57 

06/16/2022 14:00 15:00 81.0 82.6 1.01 0.98 

06/16/2022 15:00 16:00 81.7 82.2 0.91 0.88 

 

2.10.4 Description of Participants 

 

Any Entergy Arkansas residential customer who has a central air conditioner or heat pump in 

good working condition is eligible to participate in the Summer Advantage Program and is 

eligible to receive program incentives. Summer Advantage Program participants who request 

to be removed from the program will no longer be counted as a participant. 

2.10.5 Program Challenges and Opportunities 

Starting in 2017, Entergy Arkansas has operated the capacity resource as a turnkey 

maintenance only program. The turnkey program will be evaluated annually to monitor 

customer retention. Itron remains responsible for any replacement, activation, and adjustments 
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to endpoints contributing to updated M&V annual kW evaluations. Itron will provide 

administrative support for MISO compliance calculations and filing.  

In 2020, a set of independently monitored cellular metering devices were installed at 250 

locations. The locations were selected to create a stratified image of the general device 

population. These metered locations were used to better estimate and integrate the available 

load under the same portal as the other demand response programs. The long-term plan is to 

have a single platform for all DR programs with accurate forecasting and verifiable baselines 

for evaluation. There are no other program or budget changes for 2023. As customers 

transition over to the Smart Direct Load Control Pilot, this program will continue to see 

diminishing participation and available demand. The long-term plan is to slowly absorb 

decommissioning costs through attrition and in future energy efficiency program plan budgets. 
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2.11 Smart Direct Load Control Pilot  
 

2.11.1 Program Description  

The Entergy Arkansas Smart Direct Load Control Pilot Program is designed to reduce peak 

electricity demand at the point of use in Entergy Arkansas’ service territory. The Entergy 

Arkansas Smart Direct Load Control Pilot Program works with the Summer Advantage 

Program and the Agricultural Irrigation Load Control Program to help reduce high-energy 

demand. Customers can participate by enrolling their existing qualifying smart thermostat, 

applying for a self-installation or direct installation of a Sensi Touch smart thermostat.  

The Smart Direct Load Control Pilot Program participants must meet the following criteria:  

● Open to Entergy Arkansas residential and nonresidential customers who have central 

heating and air conditioning. 

● Have an in-home or in-business Wi-Fi service. 

● Have an existing Emerson Sensi Touch, Sensi Wi-Fi, Honeywell Lyric T5, T5 plus, T6, 

T9 and T10 smart thermostat or a thermostat that qualifies for a replacement of a 

professionally installed Sensi Touch at no additional cost to the customer. 

● Are not already enrolled in the Summer Advantage Program. If enrolled, customers 

must unenroll from the Summer Advantage Program to participate. 

● Must have a qualifying HVAC system. 

 

2.11.2 Program Highlights 

 

The Smart Direct Load Control Pilot Program achieved 3,308 gross MWh savings in 2022 with 

a 99.6% realization rate and a net-to-gross ratio of 88%; this resulted in 2,884 MWh net energy 

savings. For the 2022 curtailment season, there were a total of four curtailment events for the 

total population; this includes a test event on June 1. The curtailment strategies used were 

temperature rises up to three degrees and a pre-cool of negative two degrees. 
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● Further event details can be found in figure 2.11.2.1.  

 

Figure 2.11.2.1 

Date 
Start time 

(CST) 
End time 

(CST) 
Participating 
thermostats Event type 

06/01/2022 12:55 14:00 4,146 Test event 

06/16/2022 13:55 16:00 4,203 Normal event 

07/13/2022 13:55 16:00 4,373 Normal event 

08/16/2022 12:55 16:00 4,679 Normal event 

 

● In 2022, the Smart Direct Load Control Pilot Program implemented successful 

marketing efforts, such as emails, and media campaigns. 

● Of the newly enrolled thermostat in 2022, 589 went through the program’s field QA/QC 

process. 

● There were 53 M&V Devices installed. These devices will be used to validate the load 

reduction for each conservation event. 

● In 2022, 4,679 thermostats were enrolled during the demand response season. This 

includes enrollments from the 2020 and 2021 program year.  

● Incentives in the amount of $140,000 were transferred from the Smart Direct Load 

Control (SDLC) program to the Multifamily Homes (MF) program. Measure cost have 

increased due to supply chain product price increases and inflation causing the MF 

program to exceed incentive budget.  

● Incentives in the amount of $285,000 were transferred from the Smart Direct Load 

Control (SDLC) program to the Agricultural Energy Solutions (AES) program. Incentive 

funds were transferred due to the higher AES enrollment rate above plan. 

● Figure 2.11.2.2 represents new customer participating locations within Entergy 

Arkansas service territory. 
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Figure 2.11.2.2 

 

Program Overview: 

The Entergy Arkansas Smart Direct Load Control Pilot allows residential and nonresidential 

customers to enroll who have qualifying thermostats or replacement of a baseline thermostat 

with a Sensi Touch smart thermostat. Participants authorize Entergy Arkansas LLC to control 

the participating equipment (smart thermostat) on days when electricity demand is highest, 

helping to reduce demand when it counts most. These are known as “conservation periods.”  

Customers may enroll by choosing a participating trade ally or by enrolling through the 

enrollment portal located at entergyarkansas.com/thermostat. Customers that qualify for a no-

additional-cost installation receive a professionally installed thermostat, which is a $225 value. 

In addition to the free thermostat, participating customers can receive an annual enrollment 

incentive up to $40 for residential customers and up to $100 for business customers. This is a 

$265-$325 value in the first year of participating. 

For those who already have a qualifying Emerson or Honeywell thermostat (Sensi Touch, 

Sensi Wi-Fi, Honeywell Lyric T5, T5 Plus, T6, T9 or T10), the customer will receive an 

enrollment incentive of $50 for residential and $100 for non-residential for participating in the 

program. An additional annual participation incentive will also be issued to qualifying customers 

after the demand response conservation season with incentives up to $40 for residential 
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customers and $100 for business customers.  

Conservation periods will occur from June 1 through September 30 on non-holiday weekdays 

(Monday-Friday), noon to 7 p.m. Central Standard Time. Conservation periods will last 

approximately four hours in any single day and occur for no more than three consecutive days 

in any one program season (June to September). Participants may override conservation 

periods by opting out; overriding conservation periods may reduce annual enrollment 

incentives.  

The annual enrollment incentive is dependent on the number of events participated. If the 

customer’s thermostat is disconnected due to Wi-Fi issues, or if the customer chooses to opt 

out of a conservation event, this could reduce the annual enrollment incentive amount. 

Thermostat disconnectivity and conservation period opt outs will be counted as an opt out. 

Both residential and non-residential customers may opt out one time without a reduction. If a 

customer opts out two or three times, the residential incentive will decrease to $25 while the 

non-residential incentive will reduce to $50. If a customer opts out four or more times, 

residential and non-residential customers will not receive an annual incentive. 
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2.11.3 Program Budget, Savings and Participants 

Table 2.11.3 is the program budget, annual energy savings and number of participants from 

Workbook Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements 

and Order No. 16 in Docket 10-010-U.  

 

Table 2.11.3 

Smart Direct Load Control Solutions Budget, Savings and Participants 

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 NA NA - 1,551,054 1,104,901 71% 9,780 0 0% 6,025 1,306 22%

Program Year 2021 NA NA - 4,132,827 3,215,997 78% 19,481 3,238 17% 11,275 2,346 21%

Program Year 2022 4,005,439$      2,986,435$      75% 4,972,827 2,884,190 58% 27,513 3,868 14% 16,525 3,643 22%

Smart Direct Load Control Pilot 
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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2.11.4 Description of Participants 

Customers who have an Entergy Arkansas residential or non-residential account that meet the 

program eligibility requirements may participate. The program eligibility requirements can be 

found within the Program Description section.  

2.11.5 Program Challenges and Opportunities 

The Smart Direct Load Control Pilot Program is an innovative program that allows for several 

paths to participate. The pilot aims to reduce peak electricity demand while also capturing 

deemed kWh savings from thermostat installations for both residential and commercial 

104

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

104 
 
 

 

 

customers. The many paths of participation and thermostat models offered within the program 

can create customer confusion. As the pilot progresses, continued refinement to program 

information will improve the enrollment experience. M&V devices are vital to confirm load 

reduction during conservation events. The program experienced hesitancy in 2022 from the 

participating customer base in allowing M&V device installation. Program improvements such 

as offering an incentive for M&V device installation may be needed to achieve M&V goals in 

2023.  

EM&V Recommendations: 

• Model the effect of weather on demand using a lagged time variable.  

2.11.6 Planned or Proposed Changes to Program and Budget 

 

The program’s implementation and incentive budget and MWh savings will not change in 2023. 
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2.12 Agricultural Irrigation Load Control Program 
 

2.12.1 Program Description 

Entergy Arkansas’ Agricultural Irrigation Load Control (AILC) Program is designed in 

accordance with the conservation and energy efficiency benefits and objectives set forth in the 

C&EE Rules. The Agricultural Irrigation Load Control Program year 2022 is the thirteenth year 

of the Agricultural Irrigation Load Control Program plan. The 2022 Agricultural Irrigation Load 

Control Program awarded cash incentives to eligible participants in return for allowing Entergy 

Arkansas the right to interrupt their irrigation pump motors during peak times of the day for the 

summer months. Since 2015, the Agricultural Irrigation Load Control Program has been 

implemented entirely by an Implementing Contractor, Connected Energy.21 Connected Energy 

supplies the control equipment, provides the communications modules, arranges and manages 

cellular service connections, provides the equipment installation and equipment maintenance 

activities, manages and operates the required software components and conducts all of the 

Agricultural Irrigation Load Control Program marketing. 

Program rebate incentives are paid to Agricultural Irrigation Load Control Program participants 

based on Table 2.12.1 below: 

Table 2.12.1 

Agricultural Irrigation Load Control Incentive Structure 

Agricultural 

Irrigation Load 

Control Incentive 

Structure  

Tier 1 Tier 2 Tier 3 Tier 4 Tier 5 Tier 6 Tier 7 Tier 8 Tier 9 

Motor HP 10-25 26-50 51-75 76-100 101-125 126-150 151-175 176-200 >200 

Monthly 

Incentive* 
$50 $100 $200 $250 $350 $450 $550 $650 

Upon 

request 

 
21 BPL Global, LLC does business as Connected Energy. 
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*Incentive void if customer actions interfere with event. Minimum of 64 run-time hours is required during summer months to receive incentive. 

In addition to cash incentives, the participants receive other benefits such as real-time 

notifications of the program interruptions and secure internet access to control systems which 

enable the participant to manage their participating pumps remotely year-round. The following 

screenshot is representative of the typical information and control systems participants may 

access. The participant portal first gives an overview of the participant’s farm and well locations 

overlaid with the most current weather radar information. The participant may select any 

colored well marker to operate the well. Red markers indicate an active irrigation pump and 

blue markers indicate pumps which are turned off. Yellow colored markers indicate trouble or 

inactive accounts with no electric service while green markers indicate the pump is under the 

control of Entergy Arkansas. Selecting any well marker opens up the control window for the 

pump with the option to turn an active pump off or an inactive pump on. Load consumption 

data is also displayed. 

Figure 2.12.2 

Farmer Secure Portal View 1 

 

55 new pump installations and 245 LTE device conversions were completed in 2022. In 

addition to the 2022 installations and LTE conversions, Connected Energy maintained and 

managed over 3,500 previously installed well locations from 2014 through 2022. In 2022, the 

Agricultural Irrigation Load Control Program was registered for a ninth year as a MISO Load 
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Modifying Resource. The 2022 Agricultural Irrigation Load Control Program demand reduction 

target was 49.92 MW of curtailment and 1.5 MW firm service level.  

2.12.2 Program Highlights 

 Connected Energy’s Operations and Maintenance Highlights: 

● New Equipment Installations and Conversions: The Agricultural Irrigation Load Control 

Program executed its 2022 plan of 55 new installations and 245 LTE device 

conversions. 

● Software: Entergy Arkansas successfully executed 5 irrigation load management events 

in 2022 utilizing the Connected Energy-hosted CNRG-Demand Management and 

Farmer Portal solutions as the sole operating system. 

● Maintenance: Connected Energy completed 154 field maintenance actions to ensure 

that the overall system performed as required. 

● Technology: Connected Energy continued to prioritize 3G device conversions over to 

the Verizon LTE wireless communication network during all new installation, 

conversion, and maintenance activities in 2022 due to the  termination of the Verizon 

3G network on December 31, 2022.  

 

2.12.3 Program Budget, Savings and Participants  

Table 2.12.3 is the program budget, annual energy savings and number of participants from 

Workbook Table 5 as required by the C&EE Rules, Section 9: Annual Reporting Requirements 

and Order No. 16 in Docket No. 10-010-U. 

 

 

 

 

 

 

Table 2.12.3 
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Agricultural Irrigation Load Control Program Budget, Energy Savings and Participants  

Program Budget Actual % Plan Evaluated % Plan Evaluated % Plan Actual %

Program Year 2020 3,182,606$      3,423,836$      108% 0 0 - 36,608 18,661 51% 1,372 1,743 127%

Program Year 2021 3,272,606$      3,096,751$      95% 0 0 - 44,132 22,320 51% 1,654 1,166 70%

Program Year 2022 3,918,060$      3,541,018$      90% 0 0 - 49,922 21,795 44% 1,871 1,857 99%

Agricultural Irrigation Load Control
Expenditures Energy Savings (kWh) ParticipantsDemand Savings (kW)
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Energy Savings (kWh) Budget Actual

 

 

Program Events & Training: 

● Connected Energy continued to participate in irrigation and farming events in 2022 

including the Arkansas Soil and Water Education Conference (virtual) in January 2022. 

● AILC device installation and maintenance training was provided to our installation 

subcontractors on April 12, 2022 and April 26, 2022. Training included the review and 

reinforcement of all AILC device installation processes supporting new and legacy  

technology including a review of required PPE, wiring diagrams, mounting, wire 

termination, phase angle determination, CT orientation, reporting, site cleanup, CDC 

recommended COVID-19 guidelines, and electrical & environmental safety. 

 

Program Savings: 

There were no deemed savings in this program because it is a load control program. On July 

12, 2022, a peak load of 24.78 MW was available on the system for curtailment, representing a 

load increase of 1.09% over 2021. 
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On July 12, 2022, an evaluated interrupted load of 22.887 MW was curtailed with 1,081 wells 

reporting as curtailable with 98.8% (total base of 1,094 wells) successfully reporting 

curtailments. All results were verified by an independent third party who used actual 15-minute 

interval data from each account with equipment installed to interrupt the loads. The MISO 

baseline methodology in BPM 26 for SMA continued to be utilized for 2022 evaluations. 

In PY 2022, the AILC program responded to five load control events totaling 10 curtailment 

hours including a targeted 5 hour regional load reduction on June 23 to assist with emergency 

service repairs at the Harrisburg substation. The first of the events was a test event (June 1), 

used to verify equipment operability and verify M&V data collections, while the other 4 events 

occurring on June 16, June 23 and July 12 and July 27 were used to reduce loads during the 

event hour. The June 1, July 12, and July 27 events were each one hour in duration while the 

June 16 event lasted 2 hours and the June 23 (Harrisburg only) event lasted 5 hours. The data 

collected by the metering equipment allowed each participant to have their load metered in a 

15-minute interval for the entire load-control season, providing highly granular data to support 

program baseline and event savings calculations.22 

2.12.4 Description of Participants 

A participant is an Entergy Arkansas agricultural irrigation pumping account that is receiving 

Agricultural Irrigation Load Control Program rebate incentives as a result of being an active 

participating account controlled by Entergy Arkansas during an event. Program marketing and 

enrollment is primarily executed via direct mail,following up with a call. Other marketing 

channels included social media posts on Facebook and Twitter and farmer referrals.  

2.12.5 Program Challenges and Opportunities 

● Maximum curtailable AILC system load increased 1.09% between 2021 and 2022.  

● Existing  program participants, or “First Chance” farmers, made up the majority of new 

AILC program enrollment requests in 2022.  

 
22

 PY2022 Agricultural Irrigation Load Control Program Impact Evaluation Results, Evaluation Report, Tetra Tech, 

18 April 2023, p. 316. 
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● Some AILC program participants misplace or delay depositing seasonal incentive 

checks beyond the 90-Day timeframe after which the checks may become void and 

must be reissued.  

● Face to Face events with program stakeholders remained a challenge during 2022 due 

to the COVID-19 pandemic. 

● Over 60 new installation requests were received in 2022 after the device deployment 

phase of the program had ended. These requests will carry over into 2023 for screening 

and fulfillment.  

Program Outlook for Continuation, Expansion, Reduction or Termination: 

2023 recruiting: Connected Energy will continue to support new pump enrollments in 2023 from 

existing program participants and the prioritization of larger motor well pump locations during 

4LTE conversions to maximize the total load potential contributing to the Agricultural Irrigation 

Load Control Program. 

 

2.12.6 Planned or Proposed Changes to Program and Budget 

● AILC program concentration in 2023 will include the LTE device conversion of active 

and participating 3G devices due to the termination of the Verizon wireless 3G network 

on December 31, 2022.  
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2.13 Energy Efficiency Arkansas  
 

• The Energy Efficiency Arkansas (EEA) Program’s objective is to cost-effectively deliver 

relevant, consistent, and fuel neutral information and training that causes people to 

consume less energy through energy efficiency and conservation measures. By 

leveraging the knowledge, experience, and skills of the Arkansas Energy Office and the 

combined resources of the undersigned utilities, the EEA Program will be able to deliver 

that information and training in the most cost-effective manner as required for statewide 

energy efficiency.  

• Orders No. 65 and 62 in Docket Nos. 13-002-U and 07-083-TF respectively, grants the 

Arkansas Energy Office (AEO) request to terminate the EEA Comprehensive Program 

no later than December 31, 2023.  AEO intends to independently administer a separate 

and independent suite of energy education and training programs, similar to the EEA.  

The AEO will administer the expanded suite of programs with state and federal funding 

and will no longer need funding from the Arkansas utilities.  No additional funding was 

administered for the program after December 31, 2022. 

• For more information about this program please see the EEA report as filed by the 

Arkansas Energy Office on May 1, 2023 in Docket No. 07-083-TF.  
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3.0 Supplemental Requirements 

3.1 Staffing 
 

The 2022 programs had five full-time staff members, one of whom is an Energy Efficiency 

program manager, plus one full-time employee to assist in marketing and communications 

coordination, two part-time contract employees to assist in administrative and analysis 

activities, and three part-time contract employees to assist in quality assurance and control. 

The certifications, education and experience of the Entergy Arkansas staff makes for a strong 

team. Of the five full-time staffers, two are degreed engineers.  Combined, the staff brings  

knowledge and experience in customer service, market planning, product development, 

construction and transmission project experience, transmission planning, accounting, 

regulatory affairs, and community and economic development. Three staff members have 

Association of Energy Engineers Business Energy Professional certification, and one staff 

member has an Association of Energy Engineers Energy Efficiency Practitioner Professional 

certification and another is an Association of Energy Engineers Certified Energy Manager. The 

staff includes a certified energy auditor that, also, holds a BPI certification. One staff member 

has a Master’s degree in the area of business, and one has an accounting degree. The utility 

also leveraged many other non-incremental employees to promote the programs, provide 

benefit cost analysis, regulatory and legal support, back-office billing and contractor recruitment 

for the irrigation load control program.  

 

None of the non-incremental employees used more than 50% of their annual man-hours 

supporting the programs.  

 

3.2 Stakeholder Activities 
 

Entergy Arkansas is involved in all of the Commission-ordered stakeholder processes. Entergy 

Arkansas considers stakeholders to be customers, trade allies, and state agencies that provide 

informative feedback to enhance program delivery and acceptance. Further, all training 
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activities provide opportunities for the collaborative exchange of ideas and enhancements. 

Those training sessions can be found below, as well as in the 2022 SARP tabular report. 

 

 

EXTERNAL TRAININGS 

 

 

Event 
No. Start Date Class 

1. 1/3/2022 Retail Store Training 

2. 1/3/2022 One on One Meetings  

3. 1/27/2022 Arkansas Soil and Water Education Conference (Virtual) 

4. 1/31/2022 Smart DLC Training  

5. 2/1/2022 Retail Store Training 

6. 2/2/2022 Comm Trade Ally Trainings 

7. 2/2/2022 One on One Meetings  

8. 2/9/2022 LIS TA Training 

9. 2/12/2022 Trade Ally 

10. 2/15/2022 Trade Ally 

11. 2/16/2022 LIS H&S Training 

12. 2/18/2022 Trade Ally 

13. 2/18/2022 HES/LIS/MA/MF/SDLC Customer Service Training  

14. 2/19/2022 LIS H&S Training 

15. 2/19/2022 LIS H&S Training 

16. 2/23/2022 Trade Ally 

17. 2/24/2022 HES/LIS/MA/MF Field Tool Training 

18. 2/25/2022 LIS H&S Training 

19. 3/1/2022 Retail Store Training 

20. 3/1/2022 One on One Meetings  

21. 3/1/2022 LIS H&S Training 

22. 3/1/2022 LIS H&S Training 

23. 3/2/2022 Trade Ally 

24. 3/2/2022 Trade Ally 

25. 3/2/2022 Comm Trade Ally Trainings 

26. 3/3/2022 Trade Ally 

27. 3/3/2022 Trade Ally 

28. 3/3/2022 LIS H&S Training 

29. 3/4/2022 LIS Field tool training  
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30. 3/5/2022 LIS H&S Training 

31. 3/8/2022 LIS H&S Training 

32. 3/8/2022 LIS H&S Training 

33. 3/9/2022 Trade Ally 

34. 3/9/2022 LIS H&S Training 

35. 3/9/2022 Energy Efficency 101 

36. 3/10/2022 Trade Ally 

37. 3/10/2022 LIS H&S Training 

38. 3/12/2022 LIS H&S Training 

39. 3/12/2022 LIS H&S Training 

40. 3/16/2022 Trade Ally 

41. 3/16/2022 Energy Efficency 101 

42. 3/17/2022 Trade Ally 

43. 3/22/2022 Darryl McCauley 

44. 3/24/2022 Utility Program Services 

45. 3/25/2022 Trade Ally 

46. 3/25/2022 Trade Ally 

47. 3/26/2022 Trade Ally 

48. 3/30/2022 Trade Ally 

49. 3/30/2022 Trade Ally 

50. 3/31/2022 One on One Meetings - Trade Ally Training 

51. 4/1/2022 Retail Store Training 

52. 4/1/2022 One on One Meetings  

53. 4/2/2022 Comm Trade Ally Trainings 

54. 4/2/2022 LIS TA Training & H&S Training 

55. 4/5/2022 LIS H&S Training 

56. 4/7/2022 HES/LIS/MA/MF Field Tool Training 

57. 4/7/2022 Seasonal AILC program update to Entergy NE and SE Service Centers 

58. 4/14/2022 Trade Ally 

59. 4/16/2022 Trade Ally 

60. 4/16/2022 Home Energy Solutions Field tool Training  

61. 
4/21/2022 

AILC Field Operations - Device Installation, maintenance, troubleshooting, 
safety 

62. 4/28/2022 Trade Ally 

63. 5/1/2022 Retail Store Training 

64. 5/1/2022 One on One Meetings  

65. 5/2/2022 Comm Trade Ally Trainings 

66. 
5/3/2022 

AILC Field Operations - Device Installation, maintenance, troubleshooting, 
safety 

67. 5/11/2022 Trade Ally 

68. 5/13/2022 Trade Ally 
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69. 5/13/2022 Trade Ally 

70. 5/18/2022 Trade Ally 

71. 6/1/2022 Retail Store Training 

72. 6/1/2022 One on One Meetings  

73. 6/1/2022 One on One Meetings - Trade Ally Training 

74. 6/2/2022 Comm Trade Ally Trainings 

75. 6/4/2022 HES/LIS/MA/MF Field Tool Training 

76. 6/10/2022 Trade Ally 

77. 6/10/2022 Trade Ally 

78. 6/11/2022 Trade Ally 

79. 6/17/2022 Trade Ally 

80. 6/18/2022 Trade Ally 

81. 6/28/2022 Trade Ally 

82. 6/30/2022 Trade Ally 

83. 6/30/2022 HES/LIS/MA/MF Field Tool Training 

84. 7/1/2022 Trade Ally 

85. 7/1/2022 Retail Store Training 

86. 7/1/2022 One on One Meetings  

87. 7/2/2022 Comm Trade Ally Trainings 

88. 7/6/2022 HVAC Professionals CE 

89. 7/15/2022 Trade Ally 

90. 7/20/2022 Trade Ally 

91. 8/1/2022 Retail Store Training 

92. 8/1/2022 One on One Meetings  

93. 8/1/2022 One on One Meetings - Trade Ally Training 

94. 8/2/2022 Comm Trade Ally Trainings 

95. 8/4/2022 Trade Ally 

96. 8/12/2022 Trade Ally 

97. 8/18/2022 Trade Ally 

98. 8/19/2022 Customer Service Training 

99. 8/26/2022 Trade Ally 

100. 8/27/2022 Trade Ally 

101. 9/1/2022 Trade Ally 

102. 9/1/2022 Retail Store Training 

103. 9/1/2022 Comm Trade Ally Trainings 

104. 9/1/2022 One on One Meetings  

105. 9/1/2022 One on One Meetings - Trade Ally Training 

106. 9/8/2022 Trade Ally 

107. 9/14/2022 Robert Irby, Trade Ally 

108. 9/14/2022 CLEAResult Energy Forum 

109. 9/14/2022 HES/LIS/MA/MF/SDLC Customer Service Training  

110. 9/16/2022 HES/LIS/MA/MF/SDLC Customer Service Training  
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111. 9/17/2022 Trade Ally 

112. 9/20/2022 Trade Ally 

113. 9/28/2022 Trade Ally 

114. 9/28/2022 Trade Ally 

115. 9/29/2022 International Mechanical Code Updates 

116. 10/1/2022 Retail Store Training 

117. 10/1/2022 One on One Meetings  

118. 10/1/2022 HES/LIS/MA/MF Field Tool Training 

119. 10/13/2022 Trade Ally 

120. 10/13/2022 Trade Ally 

121. 10/15/2022 Trade Ally 

122. 10/15/2022 Trade Ally 

123. 10/21/2022 Trade Ally 

124. 10/26/2022 Trade Ally 

125. 10/27/2022 2022 AILC Lessons Learned Meeting  

126. 10/29/2022 Trade Ally 

127. 11/1/2022 Retail Store Training 

128. 11/1/2022 One on One Meetings  

129. 11/2/2022 Comm Trade Ally Trainings 

130. 11/12/2022 Trade Ally 

131. 11/18/2022 Trade Ally 

132. 11/30/2022 Trade Ally 

133. 11/30/2022 Trade Ally 

134. 12/1/2022 Retail Store Training 

135. 12/1/2022 One on One Meetings  

136. 12/7/2022 Trade Ally 

137. 12/13/2022 Trade Ally 

138. 12/16/2022 2022 Trade Ally Kick off  

139. 12/16/2022 HES/LIS/MA/MF/SDLC Customer Service Training  

140. 12/16/2022 HES/LIS/MA/MF Field Tool Training 

TOTAL: 140 Trainings 

 

 

INTERNAL TRAININGS 

Event 
No. Start Date Class 

1. 1/2/2022 FERC Standards of Conduct and Affiliate Restrictions Training 

2. 1/2/2022 Email Security 

3. 1/2/2022 Non-Nuc Contract Manager Module 1 
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4. 1/12/2022 ENERGY STAR Partner Spotlight 

5. 1/22/2022 Virtual Tools - Streem 101 

6. 2/3/2022 2022 State Transportation Electrification Scorecard 

7. 2/4/2022 ENERGY STAR webinar 

8. 2/26/2022 ENERGY STAR HPWH training 

9. 3/1/2022 AESP 

10. 3/8/2022 Phishing training 2019 Nov Credential Phishing Training 

11. 3/8/2022 Avoid Credential Emails Video 

12. 3/8/2022 Introduction to Continuous Improvement 

13. 3/10/2022 Anticompetitive Behavior 

14. 3/22/2022 Developing a Continuous Improvement Mindset 

15. 3/22/2022 Pandemic Awareness 

16. 3/27/2022 Phishing 2020 Feb Link Training 

17. 3/31/2022 S_Invoice_Verifier_Acknowledge 

18. 3/31/2022 Course Code Invoice Verifier WBT FIN 

19. 4/16/2022 BPI Healthy Housing Principles Exam 

20. 5/4/2022 Smart Meters and EE 

21. 5/4/2022 Smart Meters and EE 

22. 5/4/2022 URL Training 

23. 5/4/2022 Workplace Violence Prevention 

24. 5/5/2022 Managing Entergy Records 

25. 5/19/2022 Introduction to Customer Centricity 

26. 5/19/2022 Code of Entegrity Acknowledgement Process 

27. 5/28/2022 Discrimination and Harassment Prevention 

28. 5/28/2022 Incident Response 101 

29. 6/1/2022 General Ethics 

30. 6/8/2022 Contractor Safety Management 1 

31. 6/10/2022 Procurement 

32. 
7/13/2022 

Understanding the Building Envelope Systems Impact on Energy 
Consumption 

33. 
7/13/2022 

Understanding the Building Envelope Systems Impact on Energy 
Consumption 

34. 7/13/2022 Leveraging the Continuous Improvement Toolkit  

35. 7/13/2022 Heat Exhaustion Prevention 

36. 7/26/2022 Energy Star Smart Thermostats 

37. 7/27/2022 Corporate Risk Control Standards 

38. 8/23/2022 S-Supply Chain_Diversity_CBT_2020 

39. 8/23/2022 COVID-19 Exposure Control Guidelines 

40. 8/23/2022 AirsWeb SCL Update 

41. 8/24/2022 Bloodborne Pathogens 

42. 8/26/2022 SCL Model 

43. 9/8/2022 Hazard Communications 
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44. 9/9/2022 S-CIP-013_CBT 

45. 9/9/2022 Insider Threat Awareness 

46. 9/9/2022 Compliance Culture Training 

47. 9/9/2022 Navigating PDCA in the Workplace 

48. 9/9/2022 HUMM 1:  How Utilities Make Money Overview 

49. 9/9/2022 HUMM 2:  How a Competitive Company Makes Money 

50. 9/9/2022 HUMM 3:  How and Why Utilities are Regulated 

51. 9/9/2022 HUMM 4:  Business Basics for Regulated Utilities 

52. 9/10/2022 HUMM 5:  Ratemaking 

53. 9/10/2022 HUMM 6:  Earnings 

54. 9/11/2022 GRID MOD 101 

55. 9/20/2022 Certified Energy Manager Training 

56. 9/21/2022 Energy Thought Summit 

57. 9/21/2022 Energy Thought Summit 

58. 9/21/2022 Energy Thought Summit 

59. 9/22/2022 Workflow Overview Video 

60. 9/22/2022 GRID MOD 102 

61. 9/22/2022 Non-Nuc Contract Manager Module 2 

62. 9/23/2022 GRID MOD 102 

63. 9/28/2022 ENERGY STAR 2022 Product Promotions Kick-off 

64. 9/29/2022 Maximo Application Tour 

65. 10/11/2022 Building Energy Professional 

66. 10/13/2022 ENERGY STAR Home Upgrade: An Overview 

67. 10/14/2022 AAEA conference 

68. 10/18/2022 ACAAA Conference 

69. 10/19/2022 Logistics 101 

70. 10/19/2022 AEE World Conference 

71. 10/26/2022 Stop Initiative Training Refresher 

72. 11/8/2022 ENERGY STAR Partner meetings 

73. 11/9/2022 ENERGY STAR Partner meetings 

74. 11/9/2022 Excel Pivot Tables and Charts 

75. 11/10/2022 ENERGY STAR Partner meetings 

76. 11/11/2022 ENERGY STAR Partner meetings 

77. 11/13/2022 Protection of Information 

78. 11/23/2022 Basic Code Block Training 

79. 12/1/2022 Heat Pump Water Heater training 

80. 12/1/2022 BPI Building Analyst Training 

Total: 80 Trainings 
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3.3 Information Provided to Consumers to Promote Energy Efficiency 
 

See Appendix D. 

120

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

120 
 
 

 

 

 

 

Appendix A: EM&V Report 

  

 

Appendix D: Marketing Collateral 

121

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

 

ENTERGY ARKANSAS, LLC 

Arkansas Energy Efficiency 

Program Portfolio Annual Report 

  

Docket No. 07-085-TF 

2022 PROGRAM YEAR 

May 1, 2023 

Appendix A 
EM&V Report for Entergy Arkansas, LLC Annual Report 

 

122

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  ii 
EAL Evaluation Report—PY2022 

Evaluation Report—Program Year 2022  
 

 

  

 
 
 

April 24, 2023 

  

 

 

 

123

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  iii 
EAL Evaluation Report—PY2022 

 

6410 Enterprise Lane, Suite 300 | Madison, WI 53719  
Tel 608-316-3700 

 
tetratech.com 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

 

124

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  iv 
EAL Evaluation Report—PY2022 

ACKNOWLEDGEMENTS 

We want to acknowledge the many individuals who contributed to the evaluation, measurement, 
and verification (EM&V) of the program year 2022. This evaluation effort would not have been 
possible without their assistance and support.  

Entergy Arkansas, LLC (EAL) staff participated in ongoing evaluation deliverable reviews and 
discussions, attended multiple meetings, and responded to follow-up questions and program 
data and documentation requests. EAL staff included Sharnelle Allen, Santiago Asimbaya, Beau 
Blankenship, Heather Hendrickson, and Denice Jeter. The Independent Evaluation Monitor 
(IEM) led by Dr. Katherine Johnson also provided input and guidance throughout the evaluation 
process. We also wish to thank implementation contractor staff at CLEAResult, ICF Consulting, 
Itron, and Connected Energy, who provided program data and documentation and insight into 
program implementation. Also, CGI's team overseeing EAL's data-tracking system provided 
assistance throughout the year in understanding data extracts from EAL's program tracking 
system. It provided high-quality data that was user-friendly and readily available to the EM&V 
team. 

EM&V team primary report contributors include: 

 
Firm Contributor Role 

Tetra Tech Lark Lee Project director and technical reviewer 

Jonathan Hoechst  Project manager, demand response and non-
energy benefits lead 

Kendra Mueller Commercial sector lead 

Katie Jakober Residential sector lead 

Carrie Koenig  Process and net-to-gross lead 

Theresa Wells, Holly Farah, 
Nathan Kwan, Mohammad Qandil 

Program leads  

Simran Padam, Graham 
Thorbrogger 

Data analysis and reporting 

  

125

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  v 
EAL Evaluation Report—PY2022 

TABLE OF CONTENTS 

1.0 EXECUTIVE SUMMARY ...................................................................................................... 1 

1.1 Key Findings and Recommendations ...................................................................... 5 

1.2 TRM Update Recommendations ........................................................................... 19 

2.0 INTRODUCTION................................................................................................................. 21 

2.1 Evaluation Approach ..................................................................................................... 21 

2.2 Impact Evaluations ........................................................................................................ 22 

2.3 Process Evaluation ........................................................................................................ 23 

2.4 Evaluation Prioritization ................................................................................................. 25 

2.5 Data Collection Activities ............................................................................................... 26 

3.0 PORTFOLIO PERFORMANCE .......................................................................................... 28 

3.1 Portfolio Results ............................................................................................................ 28 

3.2 Market Trends Study ..................................................................................................... 32 

3.2.1 EISA Impacts ........................................................................................................ 33 

3.2.2 Market Conditions ................................................................................................. 35 

3.3 Measure-LEVEL Trend Analysis .................................................................................... 38 

3.3.1 Key Findings ......................................................................................................... 38 

3.3.2 Commercial Sector ............................................................................................... 42 

3.3.3 Residential Sector ................................................................................................ 47 

3.4 Comprehensiveness Checklist ...................................................................................... 54 

4.0 HOME ENERGY SOLUTIONS ............................................................................................ 62 

4.1 Key Findings ................................................................................................................. 62 

4.2 Recommendations ........................................................................................................ 64 

4.3 Methodology .................................................................................................................. 65 

4.4 Impact Evaluation .......................................................................................................... 65 

4.4.1 Tracking System Review ...................................................................................... 66 

4.4.2 Desk Reviews ....................................................................................................... 66 

4.4.3 On-Site Verification ............................................................................................... 67 

4.5 Detailed Impact Evaluation Results ............................................................................... 67 

4.5.1 Tracking System Review ...................................................................................... 67 

4.5.2 Desk Review Results ............................................................................................ 68 

4.5.3 On-Site Verification Results .................................................................................. 72 

4.6 Overall Savings Estimates ............................................................................................. 73 

4.7 Quality Assurance/Quality Control Processes ............................................................... 74 

126

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  vi 
EAL Evaluation Report—PY2022 

5.0 ENERGY SOLUTIONS FOR MULTIFAMILY HOMES ........................................................ 75 

5.1 Key Findings ................................................................................................................. 75 

5.2 Recommendations ........................................................................................................ 76 

5.3 Methodology .................................................................................................................. 78 

5.3.1 Impact Evaluation ................................................................................................. 78 

5.4 Detailed Impact Evaluation Results ............................................................................... 80 

5.4.1 Tracking System Review ...................................................................................... 80 

5.4.2 Desk Review Results ............................................................................................ 81 

5.4.3 On-Site Verification Results .................................................................................. 83 

5.5 Overall Savings Estimates ............................................................................................. 84 

5.6 Quality Assurance/Quality Control Processes ............................................................... 85 

6.0 ENERGY SOLUTIONS FOR MANUFACTURED HOMES .................................................. 86 

6.1 Key Findings ................................................................................................................. 86 

6.2 Recommendations ........................................................................................................ 87 

6.3 Methodology .................................................................................................................. 89 

6.3.1 Impact Evaluation ................................................................................................. 89 

6.4 Detailed Impact Evaluation Results ............................................................................... 90 

6.4.1 Tracking System Review ...................................................................................... 91 

6.4.2 Desk Review Results ............................................................................................ 91 

6.4.3 On-Site Verifications ............................................................................................. 93 

6.5 Overall Savings Estimates ............................................................................................. 94 

6.6 Quality Assurance/Quality Control Processes ............................................................... 95 

7.0 LOW-INCOME SOLUTIONS............................................................................................... 96 

7.1 Key Findings ................................................................................................................. 97 

7.2 Recommendations ........................................................................................................ 97 

7.3 Methodology .................................................................................................................. 99 

7.3.1 Impact Evaluation ................................................................................................. 99 

7.4 Detailed Impact Evaluation Results ............................................................................. 101 

7.4.1 Tracking System Review .................................................................................... 101 

7.4.2 Desk Review Results .......................................................................................... 101 

7.4.3 On-Site Verification Results ................................................................................ 103 

7.5 Overall Savings Estimates ........................................................................................... 103 

7.6 Quality Control/Quality Assurance Processes ............................................................. 105 

127

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  vii 
EAL Evaluation Report—PY2022 

8.0 POINT OF PURCHASE SOLUTIONS ............................................................................... 106 

8.1 Key Findings ............................................................................................................... 107 

8.2 Recommendations ...................................................................................................... 108 

8.3 Methodology ................................................................................................................ 111 

8.3.1 Impact Evaluation ............................................................................................... 111 

8.4 Detailed Impact Evaluation Results ............................................................................. 114 

8.4.1 Tracking System Review .................................................................................... 114 

8.4.2 Desk Reviews ..................................................................................................... 117 

8.4.3 Documentation Review ....................................................................................... 122 

8.5 Overall Savings Estimates ........................................................................................... 124 

8.6 Quality Control/Quality Assurance Processes ............................................................. 125 

9.0 LARGE COMMERCIAL AND INDUSTRIAL SOLUTIONS ............................................... 127 

9.1 Key Findings ............................................................................................................... 128 

9.2 Recommendations ...................................................................................................... 130 

9.3 Methodology ................................................................................................................ 133 

9.3.1 Impact Evaluation ............................................................................................... 133 

9.3.2 Early Engagement on High-Profile Projects ........................................................ 137 

9.3.3 Evaluated Savings Methodology by Measure ..................................................... 138 

9.3.4 Net-to-Gross Evaluation ..................................................................................... 142 

9.4 Detailed Impact Evaluation Results ............................................................................. 144 

9.4.1 Participant Characterization ................................................................................ 145 

9.4.2 Program Documentation and Tracking Data Review........................................... 150 

9.4.3 Tune-Up and Commercial Wi-Fi Thermostat Measurement and  
Verification Review ............................................................................................. 155 

9.4.4 Engineering Desk Reviews ................................................................................. 158 

9.4.5 Site Visits ............................................................................................................ 158 

9.4.6 Desk Review and Site-Visit Results .................................................................... 159 

9.4.7 Program Website and Documentation Review .................................................... 169 

9.5 Net-to-Gross Results ................................................................................................... 171 

9.5.1 Net-to-Gross Methodology .................................................................................. 171 

9.5.2 Detailed Results ................................................................................................. 174 

9.6 Overall Savings Estimates ........................................................................................... 175 

9.7 Quality Control/Quality Assurance Processes ............................................................. 176 

128

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  viii 
EAL Evaluation Report—PY2022 

10.0 SMALL BUSINESS SOLUTIONS ................................................................................... 179 

10.1 Key Findings ............................................................................................................. 180 

10.2 Recommendations .................................................................................................... 181 

10.3 Methodology .............................................................................................................. 184 

10.3.1 Impact Evaluation ............................................................................................. 184 

10.3.2 Process and Net-to-Gross Evaluation ............................................................... 188 

10.4 Detailed Impact Evaluation Results ........................................................................... 190 

10.4.1 Participant Characterization .............................................................................. 192 

10.4.2 Program Documentation and Tracking Data Review ......................................... 195 

10.4.3 Detailed Tracking System/Database Review .................................................... 196 

10.4.4 Tune-Up and Wi-Fi Thermostat Measurement and Verification Findings .......... 200 

10.4.5 Engineering Desk Reviews ............................................................................... 201 

10.4.6 Desk Review and Site-Visit Results .................................................................. 202 

10.4.7 Program Website and Documentation Review .................................................. 205 

10.5 Detailed Process Evaluation Results ......................................................................... 207 

10.5.1 Respondent Firmographics ............................................................................... 207 

10.5.2 Program Marketing ........................................................................................... 208 

10.5.3 Participant Experience ...................................................................................... 210 

10.5.4 Satisfaction ....................................................................................................... 210 

10.6 Net-to-Gross Results ................................................................................................. 213 

10.6.1 Net-to-Gross Methodology ................................................................................ 213 

10.6.2 Detailed Results ............................................................................................... 215 

10.7 Overall Savings Estimates ......................................................................................... 216 

10.8 Quality Control/Quality Assurance Processes ........................................................... 217 

11.0 PUBLIC INSTITUTIONS SOLUTIONS ........................................................................... 220 

11.1 Key Findings ............................................................................................................. 221 

11.2 Recommendations .................................................................................................... 222 

11.3 Methodology .............................................................................................................. 225 

11.3.1 Impact Evaluation ............................................................................................. 225 

11.3.2 Process and Net-to-Gross Evaluation ............................................................... 229 

11.4 Detailed Impact Evaluation Results ........................................................................... 232 

11.4.1 Participant Characterization .............................................................................. 233 

11.4.2 Program Documentation and Tracking Data Review ......................................... 238 

11.4.3 Detailed Tracking System/Database Review .................................................... 239 

11.4.4 Tune-Up and Wi-Fi Thermostat Measurement and Verification Review ............ 241 

129

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  ix 
EAL Evaluation Report—PY2022 

11.4.5 Engineering Desk Reviews ............................................................................... 244 

11.4.6 Site Visits .......................................................................................................... 245 

11.4.7 Desk Review and Site-Visit Results .................................................................. 245 

11.4.8 Program Website and Documentation Review .................................................. 250 

11.5 Detailed Process Evaluation Results ......................................................................... 252 

11.5.1 Respondent Firmographics ............................................................................... 252 

11.5.2 Program Marketing ........................................................................................... 253 

11.5.3 Participant Experience ...................................................................................... 255 

11.5.4 Satisfaction ....................................................................................................... 255 

11.6 Net-to-Gross Results ................................................................................................. 258 

11.6.1 Net-to-Gross Process ....................................................................................... 258 

11.6.2 Detailed Results ............................................................................................... 261 

11.7 Overall Savings Estimates ......................................................................................... 262 

11.8 Quality Control/Quality Assurance Processes ........................................................... 263 

12.0 AGRICULTURAL ENERGY SOLUTIONS ...................................................................... 266 

12.1 Key Findings ............................................................................................................. 267 

12.2 Recommendations .................................................................................................... 268 

12.3 Methodology .............................................................................................................. 270 

12.3.1 Impact Evaluation ............................................................................................. 270 

12.3.2 Process and Net-to-Gross Evaluation ............................................................... 271 

12.4 Detailed Impact Evaluation Results ........................................................................... 272 

12.4.1 Reported Savings Methodology ........................................................................ 272 

12.4.2 Desk Review Results ........................................................................................ 274 

12.4.3 Site Visit Results ............................................................................................... 276 

12.5 Detailed Process Evaluation Results ......................................................................... 276 

12.5.1 Respondent Firmographics ............................................................................... 276 

12.5.2 Program Marketing ........................................................................................... 277 

12.5.3 Participant Experience and Satisfaction ............................................................ 277 

12.5.4 In-Service Rates ............................................................................................... 278 

12.6 Net-to-Gross Results ................................................................................................. 279 

12.6.1 Net-to-Gross Methodology ................................................................................ 279 

12.6.2 Detailed Results ............................................................................................... 281 

12.7 Overall Savings Estimates ......................................................................................... 282 

12.8 Quality Control/Quality Assurance Processes ........................................................... 282 

130

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  x 
EAL Evaluation Report—PY2022 

13.0 RESIDENTIAL DIRECT LOAD CONTROL ..................................................................... 284 

13.1 Key Findings ............................................................................................................. 284 

13.2 Recommendations .................................................................................................... 285 

13.3 Methodology .............................................................................................................. 286 

13.3.1 MISO Calculation Evaluated Savings................................................................ 286 

13.4 Detailed Impact Evaluation Results ........................................................................... 292 

13.4.1 MISO Calculation Evaluated Savings................................................................ 292 

13.4.2 Evaluated Kilowatt-Hour Savings Results ......................................................... 296 

14.0 SMART DIRECT LOAD CONTROL PILOT .................................................................... 302 

14.1 Key Findings ............................................................................................................. 303 

14.2 Recommendations .................................................................................................... 304 

14.3 Methodology .............................................................................................................. 304 

14.3.1 Tracking System Review .................................................................................. 305 

14.3.2 Impact Evaluation ............................................................................................. 305 

14.3.3 Demand Response ........................................................................................... 308 

14.4 Detailed Impact Evaluation Results ........................................................................... 310 

14.4.1 Evaluated Kilowatt-Hour Savings Results ......................................................... 310 

14.4.2 Evaluated Kilowatt Savings Results (MISO Calculations) ................................. 311 

15.0 AGRICULTURAL IRRIGATION LOAD CONTROL ........................................................ 317 

15.1 Key Findings ............................................................................................................. 317 

15.2 Recommendations .................................................................................................... 319 

15.3 Methodology .............................................................................................................. 319 

15.3.1 Impact Evaluation ............................................................................................. 319 

15.3.2 Process Evaluation ........................................................................................... 320 

15.4 Detailed Impact Evaluation Results ........................................................................... 321 

15.4.1 Baseline Calculation ......................................................................................... 321 

15.4.2 Materials Review .............................................................................................. 323 

15.5 Detailed Process Evaluation Results ......................................................................... 323 

15.5.1 Respondent Firmographics ............................................................................... 323 

15.5.2 Program Marketing ........................................................................................... 324 

15.5.3 Participant Experience ...................................................................................... 324 

15.5.4 Program Satisfaction ........................................................................................ 326 

15.6 Overall Savings Estimates ......................................................................................... 328 

131

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xi 
EAL Evaluation Report—PY2022 

16.0 CONSISTENT WEATHERIZATION APPROACH AND ACT 1102 ................................. 330 

16.1 Consistent Weatherization Approach Findings .......................................................... 330 

16.1.1 Home Energy Solutions Program ...................................................................... 332 

16.1.2 Energy Solutions for Manufactured Homes Program ........................................ 333 

16.1.3 Energy Solutions for Multifamily Homes Program ............................................. 334 

16.1.4 Low-Income Solutions Program ........................................................................ 336 

16.2 Act 1102 .................................................................................................................... 338 

16.2.1 Key Findings ..................................................................................................... 338 

16.2.2 Methodology Overview ..................................................................................... 338 

16.2.3 Program-Level Results ..................................................................................... 339 

16.2.4 Low-Income Solutions Program ........................................................................ 340 

16.2.5 Home Energy Solutions Program ...................................................................... 340 

16.2.6 Energy Solutions for Manufactured Homes Program ........................................ 342 

16.2.7 Energy Solutions for Multifamily Homes Program ............................................. 343 

17.0 NON-ENERGY BENEFITS ............................................................................................. 344 

17.1 Calculation Inputs ...................................................................................................... 345 

17.2 Identification of Non-Energy Benefits in the PY2022 Portfolio .................................... 346 

17.3 Non-Energy Benefits Methodologies ......................................................................... 349 

17.3.1 Avoided and Deferred Replacement Costs: Lighting Measures ........................ 349 

17.3.2 Non-Energy Benefits for Water Savings ............................................................ 354 

17.3.3 Non-Energy Benefits for Other Fuels ................................................................ 354 

17.4 Estimates of Non-Energy Benefits in the PY2022 Portfolio ........................................ 355 

17.4.1 Home Energy Solutions .................................................................................... 355 

17.4.2 Energy Solutions for Multifamily Homes ............................................................ 356 

17.4.3 Energy Solutions for Manufactured Homes ....................................................... 357 

17.4.4 Low-Income Solutions ...................................................................................... 359 

17.4.5 Point of Purchase Solutions .............................................................................. 360 

17.4.6 Large Commercial and Industrial Solutions ....................................................... 361 

17.4.7 Small Business Solutions.................................................................................. 363 

17.4.8 Public Institutions Solutions .............................................................................. 365 

17.4.9 Agricultural Energy Solutions ............................................................................ 366 

17.4.10 Residential Direct Load Control ...................................................................... 367 

17.4.11 Smart Direct Load Control Pilot ....................................................................... 367 

17.4.12 Agricultural Irrigation Load Control .................................................................. 367 

17.5 Total Non-Energy Benefits in PY2022 Portfolio ......................................................... 368 

132

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xii 
EAL Evaluation Report—PY2022 

LIST OF TABLES 

Table 1. Summary of Evaluation, Measurement, and Verification Activities for  
EAL PY2022 Programs ................................................................................................ 3 

Table 2. EAL PY2022 Gross Savings and Realization Rates ....................................................10 

Table 3. Home Energy Solutions—PY2022 Summary Evaluation, Measurement, and 
Verification Findings and Recommendations ..............................................................12 

Table 4. Energy Solutions for Multifamily Homes—PY2022 Summary Evaluation,  
Measurement, and Verification Findings .....................................................................12 

Table 5. Energy Solutions for Manufactured Homes—PY2022 Summary Evaluation, 
Measurement, and Verification Findings .....................................................................13 

Table 6. Low-Income Solutions—PY2022 Summary Evaluation, Measurement,  
and Verification Findings ............................................................................................14 

Table 7. Point of Purchase Solutions—PY2022 Summary Evaluation, Measurement,  
and Verification Findings ............................................................................................14 

Table 8. Large Commercial & Industrial Solutions—PY2022 Summary Evaluation, 
Measurement, and Verification Findings .....................................................................15 

Table 9. Small Business Solutions—PY2022 Summary Evaluation, Measurement,  
and Verification Findings ............................................................................................16 

Table 10. Public Institutions Solutions—PY2022 Summary Evaluation, Measurement,  
and Verification Findings ............................................................................................17 

Table 11. Agricultural Energy Solutions—PY2022 Summary Evaluation, Measurement,  
and Verification Findings ...........................................................................................17 

Table 12. Residential Direct Load Control—PY2022 Summary Evaluation, Measurement,  
and Verification Findings ...........................................................................................18 

Table 13. Smart Direct Load Control Pilot—PY2022 Summary Evaluation, Measurement,  
and Verification Findings ...........................................................................................18 

Table 14. Agricultural Irrigation Load Control—PY2022 Summary Evaluation,  
Measurement, and Verification Findings ...................................................................19 

Table 15. Technical Reference Manual Recommendations from PY2022 Evaluation ...............19 

Table 16. TRM 9.0 Volume 1, Protocol C: Process Evaluation Guidance ..................................24 

Table 17. EAL PY2022 Reported and Evaluated Energy Savings .............................................30 

Table 18. EAL PY2022 Reported and Evaluated Demand Savings ...........................................31 

Table 19. PY2022 Net-to-Gross Summary ................................................................................32 

Table 20. PY2022 Residential Program Lighting Savings to Date—Impacts of  
EISA Standards ........................................................................................................33 

133

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xiii 
EAL Evaluation Report—PY2022 

Table 21. PY2022 Commercial Program Lighting Savings to Date—Impacts of  
EISA Standards ........................................................................................................33 

Table 22. EIA 2020−2021 RECs Thermostat Summary Data—West South-Central Region .....37 

Table 23. EIA 2020−2021 RECs Thermostat Summary Data—West South-Central Region .....37 

Table 24. Portfolio Net Energy Savings by Year ........................................................................39 

Table 25. Percentage of Portfolio Net Energy Savings by Measure and Year ...........................40 

Table 26. Distribution of Portfolio Net Energy Savings by Measure Category and Year ............41 

Table 27. Percentage of Net Energy Savings by Measure and Year (kWh)—Commercial 
Programs ..................................................................................................................42 

Table 28. Net Energy Savings by Measure and Year (kWh)—Agricultural Energy  
Solutions Program .....................................................................................................43 

Table 29. Net Energy Savings by Measure and Year (kWh)—Public Institutions  
Solutions Program .....................................................................................................44 

Table 30. Percentage of Net Energy Savings by Measure and Year (kWh)—Large  
Commercial and Industrial Program ..........................................................................45 

Table 31. Percentage of Net Energy Savings by Measure and Year (kWh)—Small  
Business Solutions Program .....................................................................................47 

Table 32. Net Energy Savings by Measure and Year (kWh)—Commercial Midstream 
Lighting/Point of Purchase Solutions Programs .........................................................47 

Table 33. Percentage of Net Energy Savings by Measure and Year (kWh)—Residential 
Programs ..................................................................................................................48 

Table 34. Percentage of Net Energy Savings by Measure and Year (kWh)—Home  
Energy Solutions Program ........................................................................................49 

Table 35. Percentage of Net Energy Savings by Measure and Year (kWh)—Energy  
Solutions for Manufactured Homes Program .............................................................50 

Table 36. Percentage of Net Energy Savings by Measure and Year (kWh)—Energy  
Solutions for Multifamily Homes Program ..................................................................51 

Table 37. Percentage of Net Energy Savings by Measure and Year (kWh)—Point of  
Purchase Solutions Programs ...................................................................................52 

Table 38. Percentage of Net Energy Savings by Measure and Year (kWh)—Low-Income 
Solutions Program .....................................................................................................53 

Table 39. PY2022 Budgets by Program ($1,000s) (Initial vs. Revised vs. Actual) .....................56 

Table 40. Distribution of Participating Customers by Program and Sector.................................58 

Table 41. Home Energy Solutions Program—Data Collection and Evaluation Activities ............62 

Table 42. Home Energy Solutions Program—Reported, Evaluated, and Net Savings ...............63 

134

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xiv 
EAL Evaluation Report—PY2022 

Table 43. Home Energy Solutions Program—Goals vs. Achieved.............................................63 

Table 44. Home Energy Solutions—PY2022 Recommendations ..............................................64 

Table 45. Home Energy Solutions—Status of Prior Year Recommendations ............................65 

Table 46. Home Energy Solutions—Summary of Sampled Savings by Measure Category .......66 

Table 47. Home Energy Solutions—Summary of Sampled Savings by Measure Category .......67 

Table 48. Home Energy Solutions—Tracking System Review Results by Measure Category ...67 

Table 49. Home Energy Solutions—Desk Review Results ........................................................71 

Table 50. Home Energy Solutions—On-Site Verification Results ..............................................72 

Table 51. Home Energy Solutions—Final Evaluated Energy Savings and  
Realization Rates by Measure Category ...................................................................73 

Table 52. Energy Solutions for Multifamily Homes Program—Data Collection and  
Evaluation Activities ..................................................................................................75 

Table 53. Energy Solutions for Multifamily Homes Program—Reported, Evaluated,  
and Net Savings ........................................................................................................76 

Table 54. Energy Solutions for Multifamily Homes Program—Goals vs. Achieved ....................76 

Table 55. Energy Solutions for Multifamily Homes Program—PY2022 Recommendations .......77 

Table 56. Energy Solutions for Multifamily Homes Program—Status of Prior Year 
Recommendations ....................................................................................................77 

Table 57. Energy Solutions for Multifamily Homes Program—Summary of  
Sampled Savings by Measure Category ...................................................................79 

Table 58. Energy Solutions for Multifamily Homes Program—Summary of  
Sampled Savings by Measure Category ...................................................................80 

Table 59. Energy Solutions for Multifamily Homes Program—PY2022 Tracking  
System Energy Savings and Realization Rates by Measure Category ......................80 

Table 60. Energy Solutions for Multifamily Homes Program—Desk Review Results .................83 

Table 61. Energy Solutions for Multifamily Homes Program—On-Site Verification Results .......84 

Table 62. Energy Solutions for Multifamily Homes Program—Weighted Desk Review and 
Independent Verification Results ...............................................................................84 

Table 63. Energy Solutions for Manufactured Homes—Data Collection and  
Evaluation Activities ..................................................................................................86 

Table 64. Energy Solutions for Manufactured Homes—Reported, Evaluated, and  
Net Savings ...............................................................................................................86 

Table 65. Energy Solutions for Manufactured Homes—Goals vs. Achieved ..............................87 

Table 66. Energy Solutions for Manufactured Homes—PY2022 Recommendations .................87 

135

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xv 
EAL Evaluation Report—PY2022 

Table 67. Energy Solutions for Manufactured Homes—Status of Prior Year  
Recommendations ....................................................................................................88 

Table 68. Energy Solutions for Manufactured Homes—Summary of Desk Review  
Sampled Savings by Measure Category ...................................................................90 

Table 69. Energy Solutions for Manufactured Homes—Summary of On-site Verification 
Sampled Savings by Measure Category ...................................................................90 

Table 70. Energy Solutions for Manufactured Homes—PY2022 Tracking System Energy 
Savings and Realization Rates by Measure Category ...............................................91 

Table 71. Energy Solutions for Manufactured Homes—Desk Review Results ..........................92 

Table 72. Energy Solutions for Manufactured Homes—On-Site Verification Results .................93 

Table 73. Energy Solutions for Manufactured Homes—Weighted Desk Review and  
Independent Verification Results ...............................................................................94 

Table 74. Low-Income Solutions—Data Collection and Evaluation Activities ............................96 

Table 75. Low-Income Solutions—Reported, Evaluated, and Net Savings ................................97 

Table 76. Low-Income Solutions—Goals vs. Achieved .............................................................97 

Table 77. Low-Income Solutions —PY2022 Recommendations ................................................98 

Table 78. Low-Income Solutions —Status of Prior Year Recommendations .............................99 

Table 79. Low-Income Solutions—Summary of Sampled Savings by Measure Category4 ...... 100 

Table 80. Low-Income Solutions—Summary of Sampled Savings by Measure Category ....... 101 

Table 81. Low-Income Solutions—Tracking System Review Results by Measure Category ... 101 

Table 82. Low-Income Solutions—Desk Review Results ........................................................ 102 

Table 83. Low-Income Solutions—On-Site Verification Results .............................................. 103 

Table 84. Low-Income Solutions—Final Evaluated Energy Savings and   
Realization Rates by Measure Category ................................................................. 103 

Table 85. PY2022 Point of Purchase Solutions—Data Collection and Evaluation Activities .... 106 

Table 86. PY2022 Point of Purchase Solutions—Reported Participation, Measures,  
and Savings ............................................................................................................ 107 

Table 87. PY2022 Point of Purchase Solutions—Reported, Evaluated, and Net Savings ....... 108 

Table 88. PY2022 Point of Purchase Solutions—Goals vs. Achieved ..................................... 108 

Table 89. Point of Purchase Solutions —PY2022 Recommendations ..................................... 109 

Table 90. Point of Purchase Solutions —Status of Prior Year Recommendations ................... 110 

Table 91. Point of Purchase Solutions—Evaluated and Net Savings Methodology ................. 111 

136

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xvi 
EAL Evaluation Report—PY2022 

Table 92. PY2022 Point of Purchase Solutions—Tracking System Review Energy  
and Demand Savings and Realization Rates by Measure Category ........................ 114 

Table 93. PY2022 Point of Purchase Solutions—Tracking System Review Energy  
and Demand Savings and Realization Rates by Measure ....................................... 115 

Table 94. Commercial Midstream Lighting—PY2022 Desk Review Results by Project ........... 117 

Table 95. Commercial Midstream Lighting—Desk Review Evaluated Energy Savings and 
Realization Rates by Installation Type ..................................................................... 118 

Table 96. Final Evaluated Energy Savings and Realization Rates, by Measure ...................... 125 

Table 97. Large Commercial and Industrial Solutions—Data Collection and  
Evaluation Activities ................................................................................................ 128 

Table 98. Large Commercial and Industrial Solutions—Reported Participation and Savings... 129 

Table 99. Large Commercial and Industrial Solutions—Reported, Evaluated,  
and Net Savings ...................................................................................................... 129 

Table 100. Large Commercial and Industrial Solutions—Goals vs. Achieved .......................... 130 

Table 101. Large Commercial and Industrial Solutions —PY2022 Recommendations ............ 131 

Table 102. Large Commercial and Industrial Solutions —Status of Prior Year  
Recommendations ................................................................................................. 132 

Table 103. Large Commercial and Industrial Solutions—Data Collection Efforts  
and Project Types .................................................................................................. 133 

Table 104. TRM 9.0 Prescriptive Algorithms Utilized by the Large Commercial and  
Industrial Solutions Program .................................................................................. 134 

Table 105. Non-TRM Prescriptive Algorithms Utilized by the Large Commercial and  
Industrial Solutions Program .................................................................................. 134 

Table 106. PY2022 Q1–Q2 Tracking System Reported Energy Savings by  
Measure Category ................................................................................................. 135 

Table 107. Large Commercial and Industrial Solutions—Summary of Sampled Savings ........ 137 

Table 108. Large Commercial and Industrial Solutions NTG Participant Survey Sample Plan 142 

Table 109. Large Commercial and Industrial Solutions Participant Survey Response Rate .... 143 

Table 110. Mapping to Measure Category .............................................................................. 145 

Table 111. PY2022 Reported LCI Participation and Savings by Measure Category ................ 146 

Table 112. PY2022 Reported LCI Participation and Savings by Measure ............................... 147 

Table 113. PY2022 Large Commercial and Industrial Solutions Incentives ............................. 150 

Table 114. PY2022 Q1–Q2 Tracking System Energy Savings and Realization Rates by 
Measure Category ................................................................................................. 153 

137

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xvii 
EAL Evaluation Report—PY2022 

Table 115. Large Commercial and Industrial Solutions—PY2022 Desk Review and  
Site Visit Results, By Project .................................................................................. 159 

Table 116. Summary of Self-Report Participant Survey Respondents by  
Participation Period ................................................................................................ 171 

Table 117. Self-Report Free-ridership Survey Questions ........................................................ 172 

Table 118. Summary of CoolSaver NTG Results for the Large Commercial and  
Industrial Solutions Program .................................................................................. 174 

Table 119. Large Commercial and Industrial Solutions—Final Evaluated Energy  
Savings and Realization Rates by Measure Strata ................................................ 175 

Table 120. Small Business Solutions Program—Data Collection and Evaluation Activities ..... 180 

Table 121. Small Business Solutions Program—Reported Participation and Savings ............. 180 

Table 122. Small Business Solutions Program—Reported, Evaluated, and Net Savings ........ 181 

Table 123. Small Business Solutions Program—Goals vs. Achieved ...................................... 181 

Table 124. Small Business Solutions Program—PY2022 Recommendations ......................... 182 

Table 125. Small Business Solutions —Status of Prior Year Recommendations..................... 183 

Table 126. Small Business Solutions Program—Data Collection Efforts and Project Types .... 185 

Table 127. TRM 9.0 Prescriptive Algorithms Utilized by the Small Business Solutions  
Program ............................................................................................................... 185 

Table 128. Non-TRM Prescriptive Algorithms Utilized by the Small Business Solutions  
Program ............................................................................................................... 186 

Table 129. PY2022 Q1–Q2 Tracking System Reported Energy Savings by  
Measure Category ................................................................................................ 187 

Table 130. Small Business Solutions Program—Summary of Sampled Savings ..................... 188 

Table 131. Small Business Solutions Program—NTG/Process Participant  
Survey Sample Plan ............................................................................................. 189 

Table 132. Small Business Solutions Program—Participant Survey Response Rate .............. 190 

Table 133. Mapping to Measure Category .............................................................................. 192 

Table 134. PY2022 Reported Small Business Solutions Program—Participation and  
Savings by Measure Category ............................................................................. 193 

Table 135. PY2022 Reported Small Business Solutions Program—Participation and  
Savings by Measure ............................................................................................. 193 

Table 136. PY2022 Small Business Solutions Program Incentives ......................................... 195 

Table 137. PY2022 Q1–Q2 Tracking System Energy Savings and Realization  
Rates by Measure Category ................................................................................. 197 

138

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xviii 
EAL Evaluation Report—PY2022 

Table 138. Small Business Solutions—PY2022 Desk Review and Site Visit Results  
by Project .............................................................................................................. 203 

Table 139. Survey Respondent’s Primary Business Activity, Small Business Program ........... 207 

Table 140. Summary of Self-Report Participant Survey Respondents by Participation  
Period for the Small Business Solutions Program .................................................. 213 

Table 141. Self-Report Free-Ridership Survey Questions ....................................................... 214 

Table 142. Summary of NTG Results for the Small Business Solutions Program .................... 216 

Table 143. Small Business Solutions Program—Final Evaluated Energy Savings and 
Realization Rates by Measure Strata ..................................................................... 217 

Table 144. Public Institutions Solutions Program—Data Collection and Evaluation Activities .. 221 

Table 145. Public Institutions Solutions Program—Reported Participation and Savings .......... 221 

Table 146. Public Institutions Solutions Program—Reported, Evaluated, and Net Savings ..... 222 

Table 147. Public Institutions Solutions Program—Goals vs. Achieved ................................... 222 

Table 148. Public Institutions Solutions Program—PY2022 Recommendations ...................... 223 

Table 149. Public Institutions Solutions Program—Status of Prior Year Recommendations .... 224 

Table 150. Public Institutions Solutions Program—Data Collection Efforts and Project Types 226 

Table 151. TRM 9.0 Prescriptive Algorithms Utilized by the Public Institutions  
Solutions Program ................................................................................................. 226 

Table 152. Non-TRM Prescriptive Algorithms Utilized by the Public Institutions  
Solutions Program ................................................................................................. 227 

Table 153. PY2022 Q1–Q2 Tracking System Reported Energy Savings by  
Measure Category ................................................................................................. 228 

Table 154. Public Institutions Solutions Program—Summary of Sampled Savings ................. 229 

Table 155. Public Institutions Solutions Program—NTG/Process Participant  
Survey Sample Plan .............................................................................................. 230 

Table 156. Public Institutions Solutions Program—Participant Survey Response Rate ........... 231 

Table 157. Mapping to Measure Category .............................................................................. 233 

Table 158. PY2022 Reported Public Institutions Solutions Participation and Savings  
by Measure Category ............................................................................................ 235 

Table 159. PY2022 Reported Public Institutions Solutions Program—Participation  
and Savings by Measure ....................................................................................... 235 

Table 160. PY2022 Public Institutions Solutions Program Incentives ...................................... 237 

Table 161. PY2022 Q1–Q2 Tracking System Energy Savings and Realization Rates  
by Measure Category ............................................................................................ 240 

139

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xix 
EAL Evaluation Report—PY2022 

Table 162. Public Institutions Solutions—PY2022 Desk Review and Site Visit Results 
 by Project ............................................................................................................. 246 

Table 163. Summary of Measures Evaluated by Participation Period for the  
Public Institutions Solutions Program ..................................................................... 258 

Table 164. Self-Report Free-Ridership Survey Questions ....................................................... 259 

Table 165. Summary of Net-to-Gross Results for Public Institutions Solutions ........................ 261 

Table 166. Free-Ridership Results for Public Institutions Solutions Program .......................... 262 

Table 167. Participant Spillover Results for Public Institutions Solutions Program .................. 262 

Table 168. Public Institutions Solutions Program—Final Evaluated Energy  
Savings and Realization Rates by Measure Strata ................................................ 263 

Table 169. Agricultural Energy Solutions—Data Collection and Evaluation Activities .............. 267 

Table 170. Agricultural Energy Solutions Program—Reported Participation,  
Measures, and Savings ......................................................................................... 267 

Table 171. Agricultural Energy Solutions Program—Reported, Evaluated, and Net Savings... 268 

Table 172. Agricultural Energy Solutions Program—Goals vs. Achieved ................................ 268 

Table 173. Agricultural Energy Solutions —PY2022 Recommendations ................................. 268 

Table 174. Agricultural Energy Solutions Program—Status of Prior Year Recommendations . 269 

Table 175. Agricultural Energy Solutions Program NTG/Process Participant  
Survey Sample Plan .............................................................................................. 271 

Table 176. Agricultural Energy Solutions Program—Participant Survey Response Rate ......... 272 

Table 177. Agricultural Energy Solutions Program—PY2022 Desk Review Results  
by Measure Category ............................................................................................ 274 

Table 178. Summary of Self-Report Participant Survey Respondents by  
Participation Period ................................................................................................ 279 

Table 179. Self-Report Free-Ridership Survey Questions ....................................................... 279 

Table 180. Summary of NTG Results ...................................................................................... 281 

Table 181. Agricultural Energy Solutions Program—Final Evaluated Energy Savings and 
Realization Rates by Measure Category ................................................................ 282 

Table 182. Residential Direct Load Control Program—Data Collection and Program Inputs ... 284 

Table 183. Residential Direct Load Control Program Savings—Reported, Evaluated,  
and Net Savings ................................................................................................... 285 

Table 184. Residential Direct Load Control Program—Goals vs. Achieved ............................. 285 

Table 185. Residential Direct Load Control Program — PY2022 Recommendations .............. 285 

Table 186. Residential DLC Program —Status of Prior Year Recommendations .................... 286 

140

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xx 
EAL Evaluation Report—PY2022 

Table 187. Residential Direct Load Control Program—PY2022 Load Control Events ............. 286 

Table 188. Residential Direct Load Control Program—MISO Calculation #1—MISO  
Unadjusted Baseline Calculations .......................................................................... 292 

Table 189. Residential Direct Load Control Program—MISO Calculation #2—MISO  
Adjusted Baseline and Per-Device Savings Comparisons ..................................... 293 

Table 190. Residential Direct Load Control Program—MISO Calculation #2 Results .............. 293 

Table 191. Residential Direct Load Control Program—MISO Calculation #3—MISO 
Temperature and Per-Device Savings Comparisons ............................................. 295 

Table 192. MISO Calculation #3 Results ................................................................................. 295 

Table 193. MISO Calculation #3 Realization Rates ................................................................. 296 

Table 194. Residential Direct Load Control Program—Baseline Calculation #1—PY2022  
Per-Device Load-Control Savings .......................................................................... 296 

Table 195. Residential Direct Load Control Program—Baseline Calculation #1—PY2022  
Total Load-Control Savings ................................................................................... 297 

Table 196. Residential Direct Load Control Program—Baseline Calculation #2—PY2022  
Per-Device Load-Control Savings .......................................................................... 299 

Table 197. Residential Direct Load Control Program—Baseline Calculation #2—PY2022  
Load-Control Events .............................................................................................. 299 

Table 198. Smart Direct Load Control Pilot—Data Collection and Program Inputs .................. 303 

Table 199. Smart Direct Load Control Pilot Savings—Reported, Evaluated, and Net Savings 303 

Table 200. Smart Direct Load Control Pilot—Goals vs. Achieved ........................................... 303 

Table 201. Smart Direct Load Control Pilot—PY2022 Recommendations ............................... 304 

Table 202 Smart Direct Load Control Pilot—Status of Prior Year Recommendations.............. 304 

Table 203. Smart Thermostats—Deemed Savings Value per Square Foot of  
Conditioned Space ................................................................................................ 305 

Table 204. Distribution of Heating Type (Residential).............................................................. 306 

Table 205. Type of Thermostat Removed (Residential) .......................................................... 306 

Table 206. Commercial Cooling Tonnage (SDLC) .................................................................. 307 

Table 207. Smart Direct Load Control Pilot—PY2022 Load Control Events ............................ 308 

Table 208. Final Evaluated Energy Savings—Smart Direct Load Control Pilot ........................ 310 

Table 209. Smart Direct Load Control Pilot—MISO Calculation #1—MISO  
Unadjusted Baseline Calculations .......................................................................... 312 

Table 210. Symmetrical Multiplicative Adjustment Factor by Event Date................................. 312 

141

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xxi 
EAL Evaluation Report—PY2022 

Table 211. Smart Direct Load Control Pilot—MISO Calculation #2—MISO  
Adjusted Baseline and Per-Device Savings ........................................................... 313 

Table 212. Smart Direct Load Control Pilot—MISO Calculation #2 Results ............................. 313 

Table 213. Weather-Adjusted Regression Output by Event Day-Hour .................................... 314 

Table 214. MISO Calculation #3 Results ................................................................................. 315 

Table 215. AILC Program—Data Collection and Evaluation Activities ..................................... 317 

Table 216. Agricultural Irrigation Load Control Program—Reported, Evaluated,  
and Net Savings .................................................................................................... 318 

Table 217. Agricultural Irrigation Load Control Program—Savings Goals and  
Achievements ........................................................................................................ 318 

Table 218. Agricultural Irrigation Load Control Program—PY2022 Recommendations ........... 319 

Table 219. Agricultural Irrigation Load Control Program—Status of Prior Year 
Recommendations ................................................................................................. 319 

Table 220. PY2022 Load Control Events ................................................................................ 319 

Table 221. Agricultural Irrigation Load Control Program—Participant Survey Sample Plan ..... 320 

Table 222. Agricultural Irrigation Load Control Program—Participant Survey  
Response Rate ...................................................................................................... 321 

Table 223. Agricultural Irrigation Load Control Program Load Control Event  
Baseline and Savings Comparison ........................................................................ 329 

Table 224. PY2022 Participation in CWA Programs ................................................................ 331 

Table 225. PY2022 Consistent Weatherization Measures Received—All Programs ............... 331 

Table 226. PY2022 Consistent Weatherization Measures Installed—Home  
Energy Solutions Program ..................................................................................... 332 

Table 227. PY2022 Consistent Weatherization Measures Received—Energy  
Solutions for Manufactured Homes Program ......................................................... 333 

Table 228. PY2022 Consistent Weatherization Measures Received—Energy  
Solutions for Multifamily Homes Program .............................................................. 335 

Table 229. PY2022 Consistent Weatherization Measures Received Low-Income  
Solutions Program ................................................................................................. 336 

Table 230. PY2022 Consistent Weatherization Health and Safety Measures  
Received Low-Income Solutions Program ............................................................. 337 

Table 231. PY2022 in Residential Programs (Excluding Upstream Programs) ........................ 339 

Table 232. PY2022 Income and Household Size Cutoffs to Determine LIHEAP Eligibility ....... 339 

Table 233. PY2022 Demographic Information—Low-Income Solutions Program .................... 340 

142

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xxii 
EAL Evaluation Report—PY2022 

Table 234. PY2022 Demographic Information—Home Energy Solutions ................................ 341 

Table 235. PY2022 Demographic Information—Energy Solutions for  
Manufactured Homes Program .............................................................................. 342 

Table 236. PY2022 Demographic Information—Energy Solutions for Multifamily Homes ........ 343 

Table 237. PY2022 Static Non-Energy Benefit Parameters .................................................... 345 

Table 238. Non-Energy Benefits by Measure (Residential Sector) .......................................... 347 

Table 239. Non-Energy Benefits by Measure (Commercial Sector) ......................................... 347 

Table 240. PY2022 CLEAResult Measure Life and Fixture Cost by Fixture Type .................... 351 

Table 241. PY2022 Annual Operating Hours by Building Type ............................................... 352 

Table 242. PY2022 Baseline Lighting for New Construction Projects ...................................... 354 

Table 243. Home Energy Solutions Measures and Potential Non-Energy Benefits ................. 355 

Table 244. Gas Savings—Home Energy Solutions ................................................................. 356 

Table 245. Propane Savings—Home Energy Solutions .......................................................... 356 

Table 246. Water Savings—Home Energy Solutions .............................................................. 356 

Table 247. Avoided and Deferred Replacement Costs—Home Energy Solutions ................... 356 

Table 248. Multifamily Measures and Potential Non-Energy Benefits ...................................... 356 

Table 249. Gas Savings—Energy Solutions for Multifamily Homes ......................................... 357 

Table 250. Propane Savings—Energy Solutions for Multifamily Homes .................................. 357 

Table 251. Water Savings—Energy Solutions for Multifamily Homes ...................................... 357 

Table 252. Avoided and Deferred Replacement Costs—Energy Solutions  
for Multifamily Homes ............................................................................................ 357 

Table 253. Energy Solutions for Manufactured Homes Measures and  
Potential Non-Energy Benefits ............................................................................... 358 

Table 254. Gas Savings—Energy Solutions for Manufactured Homes .................................... 358 

Table 255. Propane Savings—Energy Solutions for Manufactured Homes ............................. 358 

Table 256. Water Savings—Energy Solutions for Manufactured Homes ................................. 358 

Table 257. Avoided and Deferred Replacement Costs—Energy Solutions  
for Manufactured Homes ....................................................................................... 358 

Table 258. Low-Income Solutions Measures and Potential Non-Energy Benefits .................... 359 

Table 259. Gas Savings—Low-Income Solutions .................................................................... 359 

Table 260. Propane Savings—Low-Income Solutions ............................................................. 359 

Table 261. Water Savings—Low-Income Solutions ................................................................. 360 

143

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xxiii 
EAL Evaluation Report—PY2022 

Table 262. Avoided and Deferred Replacement Costs—Low-Income Solutions...................... 360 

Table 263. Point of Purchase Solutions Measures and Potential Non-Energy Benefits ........... 360 

Table 264. Gas Savings—Point of Purchase Solutions ........................................................... 361 

Table 265. Propane Savings—Point of Purchase Solutions .................................................... 361 

Table 266. Water Savings—Point of Purchase Solutions ........................................................ 361 

Table 267. Avoided and Deferred Replacement Costs—Point of Purchase Solutions ............. 361 

Table 268. Large Commercial and Industrial Solutions Program—Measures and  
Potential Non-Energy Benefits ............................................................................... 361 

Table 269. Gas Savings—Large Commercial and Industrial Solutions Program ..................... 363 

Table 270. Propane Savings—Large Commercial and Industrial Solutions Program .............. 363 

Table 271. Water Savings—Large Commercial and Industrial Solutions Program .................. 363 

Table 272. Avoided and Deferred Replacement Costs—Large Commercial and  
Industrial Solutions Program .................................................................................. 363 

Table 273. Small Business Solutions Program—Measures and Potential  
Non-Energy Benefits .............................................................................................. 363 

Table 274. Gas Savings—Small Business Solutions Program ................................................ 364 

Table 275. Propane Savings—Small Business Solutions Program ......................................... 364 

Table 276. Water Savings—Small Business Solutions Program ............................................. 364 

Table 277. Avoided and Deferred Replacement Costs—Small Business  
Solutions Program ................................................................................................. 364 

Table 278. Public Institutions Solutions Program—Measures and Potential  
Non-Energy Benefits .............................................................................................. 365 

Table 279. Gas Savings—Public Institutions Solutions Program ............................................. 365 

Table 280. Propane Savings—Public Institutions Solutions Program ...................................... 365 

Table 281. Water Savings—Public Institutions Solutions Program .......................................... 366 

Table 282. Avoided and Deferred Replacement Costs—Public Institutions  
Solutions Program ................................................................................................. 366 

Table 283. Agricultural Energy Solutions Program—Measures and Potential  
Non-Energy Benefits .............................................................................................. 366 

Table 284. Gas Savings—Agricultural Energy Solutions Program........................................... 366 

Table 285. Propane Savings—Agricultural Energy Solutions Program .................................... 366 

Table 286. Water Savings—Agricultural Energy Solutions Program ........................................ 366 

Table 287. Avoided and Deferred Replacement Costs—Agricultural Energy Solutions ........... 366 

144

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xxiv 
EAL Evaluation Report—PY2022 

Table 288. Smart Direct Load Control Pilot—Measures and Potential Non-Energy Benefits ... 367 

Table 289. Gas Savings—Smart Direct Load Control Pilot ...................................................... 367 

Table 290. Propane Savings—Smart Direct Load Control Pilot ............................................... 367 

Table 291. Water Savings—Smart Direct Load Control Pilot ................................................... 367 

Table 292. Avoided and Deferred Replacement Costs—Smart Direct Load Control Pilot ........ 367 

Table 293. PY2022 First Year Non-Energy Benefits by Program ............................................ 368 

Table 294. PY2022 Lifetime Non-Energy Benefits by Program ............................................... 369 

 

LIST OF FIGURES 

Figure 1. Highlights of the PY2022 Evaluation Activities ............................................................ 2 

Figure 2. EAL PY2022 Achieved Savings Relative to Program Goals—Overall  
and by Program ......................................................................................................................... 6 

Figure 3. EAL PY2022 Program Contribution to Total Portfolio Kilowatt-Hour Energy Savings* . 9 

Figure 4. EAL PY2022 Program Contribution to Total Portfolio Kilowatt Demand Savings* ........ 9 

Figure 5. PY2022 Percentage of Net Energy Megawatt-Hour Savings Goals Achieved ............29 

Figure 6. PY2022 Percentage of Net Demand Megawatt Savings Goal Achieved, ....................29 

Figure 7. Distribution of Portfolio Net Energy Savings by Measure Category and Year 
(2017−2022) ............................................................................................................41 

Figure 8. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Commercial Programs .....................................................................43 

Figure 9. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Large Commercial and Industrial Program .......................................45 

Figure 10. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Small Business Solutions Program ..................................................46 

Figure 11. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Residential Programs .......................................................................48 

Figure 12. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Home Energy Solutions Program .....................................................49 

Figure 13. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Energy Solutions for Manufactured Homes Program ........................50 

Figure 14. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Energy Solutions for Multifamily Homes Program ............................51 

Figure 15. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Point of Purchase Solutions Programs .............................................52 

145

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xxv 
EAL Evaluation Report—PY2022 

Figure 16. Distribution of Net Energy Savings by Measure and Year  
(2017−2022)—Low-Income Solutions Program .......................................................53 

Figure 17. Actual and Preferred Sources of EAL’s Small Business Program Awareness ........ 209 

Figure 18. Participant Satisfaction with the Small Business Solutions  
Program and Entergy as a Service Provider .......................................................... 211 

Figure 19. Participant Satisfaction with Program Aspects ....................................................... 212 

Figure 20. Main Business Activity for Respondents in the Public Institutions Solutions  
Program (n=57) ..................................................................................................... 253 

Figure 21. Source of Awareness and Preferred Methods for the Public Institutions  
Solutions Program ................................................................................................. 254 

Figure 22. Participant Satisfaction with the Public Institution Solution Program and Entergy ... 256 

Figure 23. Participant Satisfaction with Program Aspects—Public Institutions  
Solutions Program ................................................................................................. 257 

Figure 24. Source of Program Awareness and Preferred Methods (n=17) .............................. 277 

Figure 25. Participant Satisfaction with Program Aspects ....................................................... 278 

Figure 26. Residential Direct Load Control Program—Calculated Baseline #1—June 1  
Test Direct Load Control Event .............................................................................. 297 

Figure 27. Residential Direct Load Control Program—Calculated Baseline #1—June 16  
Direct Load Control Event ...................................................................................... 298 

Figure 28. Residential Direct Load Control Program—Calculated Baseline #2—June 1  
Test Direct Load Control Event .............................................................................. 300 

Figure 29. Residential Direct Load Control Program—Calculated Baseline #2—June 16  
Direct Load Control Event ...................................................................................... 301 

Figure 30. Kilowatt per Device and Temperature (Degrees Fahrenheit) .................................. 311 

Figure 31. Kilowatt per Device and Temperature (F) ............................................................... 315 

Figure 32. Kilowatt per Device and Temperature (°F) Shifted by Three Hours ........................ 315 

Figure 33. Actual and Preferred Sources of Agricultural Irrigation Load Control Program—
Program Awareness .............................................................................................. 324 

Figure 34. Difficulty Level with Different Program Aspects ...................................................... 326 

Figure 35. Participant Satisfaction with the Program and Entergy ........................................... 327 

Figure 36. Participant Satisfaction with Program Aspects ....................................................... 328 

 
  

146

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  xxvi 
EAL Evaluation Report—PY2022 

ACRONYMS/ABBREVIATIONS 

Acronym/abbreviation Term 

AEE Association of Energy Engineers 

AC Air conditioner 

ADRC Avoided and deferred replacement cost 

AER Automatic engineering review 

AES Agricultural Energy Solutions 

AOH Annual operating hours 

AILC Agricultural Irrigation Load Control 

APSC Arkansas Public Service Commission 

ArchEE Entergy Arkansas Energy Efficiency Tracking System 

BR Bulged reflector 

C&EE Conservation and energy efficiency 

C&I Commercial and industrial 

CEE Consortium for Energy Efficiency 

CF Coincidence factor 

CCFL Cold cathode fluorescent lamp (bulb) 

CFL Compact fluorescent lamp (bulb) 

CFM Cubic feet per minute 

CPM Computer power management 

DCU Digital control unit 

DI Direct install 

DLC DesignLights Consortium 

EAL Entergy Arkansas, LLC 

ECM Electronically-commutated motor 

EER Energy efficiency ratio 

EFLH Equivalent full-load hours 

EISA Energy Independence and Security Act 

EL Efficiency loss 

EM&V Evaluation, measurement, and verification 

ESCO Energy service company 

GPM Gallons per minute 

HDD Heating degree days 

HEC Home Energy consultants 

HES Home Energy Solutions 
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Acronym/abbreviation Term 

HID High-intensity discharge 

HOU Hours of use 

HP Heat pump 

HSPF Heating seasonal performance factor 

HVAC Heating, ventilation, and air conditioning 

IEF Interactive effects factor 

IEM Independent Evaluation Monitor 

IEER Integrated Energy Efficiency Ratio 

IPLV Integrated part-load value 

IPMVP International Performance Measurement and Verification Protocol 

ISR  In-service rate  

IT  Information technology  

kW  Kilowatt  

kWh  Kilowatt-hour  

LED  Light-emitting diode  

LFL Linear fluorescent lamp 

LMR  Load modifying resource  

LPD  Lighting power density  

M&V  Measurement and verification  

MR Multifaceted reflector 

NC New construction 

NEB Non-energy benefit 

MISO  Midcontinent Independent System Operator  

MW  Megawatt  

MWh  Megawatt-hour  

NPV Net present value 

NTG  Net-to-gross  

PAC  Program administrator cost  

PAR Parabolic aluminized reflector 

PCT  Participant cost test  

PG&E  Pacific Gas & Electric  

PSE  Puget Sound Energy  

PSI Pounds per square inch 

PSIG Pounds per square inch in gauge 
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Acronym/abbreviation Term 

PTAC Packaged Terminal Air Conditioners 

PTHP Packaged Terminal Heat Pumps 

PY Program year  

QA  Quality assurance  

QC  Quality control  

QMP Quality management process 

RCA Refrigerant charge adjustment 

Res DLC  Residential Direct Load Control  

RIM  Ratepayer impact measure  

RLA Residential Lighting and Appliances 

ROB Replace-on-burnout 

SDLC Smart Direct Load Control 

SEER  Seasonal energy efficiency ratio  

SMA  Symmetric multiplicative adjustment  

TMY Typical meteorological year 

TRM Technical reference manual 

VFD Variable frequency drive 
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1.0 EXECUTIVE SUMMARY 

In program year (PY) 2022 (PY2022), Entergy Arkansas, LLC (EAL) provided a comprehensive 
range of customer options focused on energy efficiency and demand reduction coupled with 
education and training activities through 11 energy efficiency programs and 1 pilot. EAL 
designed its portfolio to meet the following objectives:  

• achieve the net energy-savings target of 285,148 megawatt-hours (MWh) and demand 
reduction target of 162 megawatts (MW)1; 

• provide significant energy-savings opportunities for all customers and market segments, 
including low-income and senior customer segments as outlined in Act 1102, resulting in 
broad ratepayer benefits;  

• meet comprehensiveness in seven areas (i.e., comprehensiveness factors) defined by 
the Arkansas Public Service Commission (APSC)2; and 

• deliver the consistent weatherization approach (CWA) through its residential programs. 

EAL selected an independent, third-party evaluation contractor under APSC Rules for 
Conservation and Energy Efficiency Programs (C&EE Rules). EAL selected Tetra Tech as its 
evaluation, measurement, and verification (EM&V) contractor. The PY2022 EAL evaluation 
included impact and process analyses specified in the APSC rules and follows the Arkansas 
Technical Reference Manual (TRM) Version 9.0 Volume 1 protocols and savings algorithms. 
Figure 1 highlights the primary evaluation activities. The independent evaluation monitor (IEM) 
reviews and provides feedback on Tetra Tech's evaluation plans. 

Deviations from evaluation plan. The PY2022 Evaluation Plan3 included up to 315 desk 
reviews, 90 on-sites, and census meter analysis for three demand programs for gross impact 
evaluation activities. The EM&V team completed 404 desk reviews, 90 on-sites, and 37 meter 
analyses. Metered data analysis is included as an optional task for commercial evaluation plan if 
determined to be needed for custom projects. In PY2022, the EM&V team completed 26 custom 
project-level meter analyses for Large C&I Solutions and 8 for Public Institutions Solutions in 
addition to the census demand response program analysis. Agricultural Solutions only received 
10 desk reviews in PY2022 instead of the planning estimate of up to 30 as large new 
construction cultivation projects resulted in fewer individual program participants. The EM&V 
team refines target competes throughout the evaluation period during sampling based on the 
results' confidence and precision. For each program, the EM&V team's impact results achieved 
better than the industry standard of 90 percent confidence ±10 percent (the reader is referred to 
the Technical Appendix for precision calculations by program). Four programs and the cross-
cutting commercial AC tune-up measure had process evaluations completed for this evaluation 
period. A total of 125 participant surveys and 15 market actor interviews were planned to 
support those efforts. The EM&V team completed 203 surveys and 24 market actor interviews 
to increase representation across different measures.  

 
1 The APSC approved EAL’s 2020–2022 Energy Efficiency Plan in response to Commission Order No. 41 

in Docket No. 13-002-U. 
2 As defined by the APSC in the C&EE Rules of Order No. 17 in Docket 08-144-U.  
3 Entergy Arkansas, LLC Program Year 2022 Evaluation Plan, Tetra Tech, July 2022.  
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Figure 1. Highlights of the PY2022 Evaluation Activities 

 

The impact evaluation resulted in a defensible lifetime and annual gross and net energy and 
demand estimates. Impact evaluations were used to calculate realization rates; these rates are 
determined by dividing evaluated savings (ex-post) by EAL reported savings (ex-ante savings). 
A net-to-gross (NTG) ratio was applied to the evaluated savings to determine the net evaluated 
or achieved savings. The overarching approach to impact evaluations was to: 

• complete a tracking system review to assess if TRM 9.0 is correctly applied to calculate 
savings4 and assess data captured for new or expanded measure offerings;  

• adjust program-reported gross savings using the results of evaluation research, relying 
primarily on tracking system and engineering desk reviews, metered data analysis, and 
on-site or independent verification;  

• discuss evaluation adjustments for TRM deemed savings or custom measures in each 
program-level impact section, and document reasons for adjustments and how they 
directly inform impact recommendations;  

• achieve a minimum precision of ±10 percent of the gross realized savings estimate with 
90 percent confidence;  

• update program NTG values with primary or secondary data research for every 
program once over the PY2020–PY2023 program cycle5 as well as review and adjust 
NTG ratios annually for any changes in the program design or measure mix;  

• provide complete documentation and transparency of all evaluated savings estimates6; 

• provide ongoing technical reviews and guidance to implementers and EAL up-front;  

 
4 Tracking system review realization rates provided in program-level detailed results are very close to or 

100 percent. The EM&V team completes an interim census tracking system review mid-program-year to 
facilitate adjustment in savings calculations as needed. This proactive review supports corrections being 
made prior to final tracking data and supports healthier realization rates at the end of the program year.  

5 In response to pandemic challenges, the three-year program cycle now also included a PY2023 bridge 
year.  

6 For detailed desk review and on-site results, the reader is referred to the Technical Appendix to this 
report. 
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• calculate portfolio non-energy benefits (NEB); and 

• conduct EM&V research to inform possible updates for the next version of the TRM. 

The approach to the process evaluation was to: 

• gain an in-depth understanding of program operations, challenges, and evaluation 
needs through interviews with EAL and implementation contractor key staff at both the 
beginning and end of the evaluation cycle, complemented with communication and 
program documentation reviews throughout the program year, including biweekly 
implementation contractor status meetings; 

• conduct a comprehensive process evaluation for every program once over the three-
year PY2020–PY2023 program cycle and assess other process evaluation needs 
annually; 

• document EAL's progress in incorporating recommendations identified during the prior 
year evaluation; and 

• update the assessment of EAL's success in achieving the goals and objectives 
established in the APSC’s Comprehensiveness Checklist. 

Table 1 provides a summary of EM&V activities by each program in the PY2022 portfolio. 
 

Table 1. Summary of Evaluation, Measurement, and Verification Activities 
for EAL PY2022 Programs 

Program 
NTG 
approach 

Process evaluation 
activities 

Gross impact evaluation 
completes 
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Home Energy 
Solutions 

Deemed from 
prior 
research 

Program staff interviews (2) 
Material review 

Census 70 15 None 

Energy 
Solutions for 
Multifamily 

Deemed from 
prior 
research, 
supported by 
PY2021 
process 
evaluation 
research 

Program staff interviews (2) 
Material review 

Census 32 6 None 

 
7 This column refers to EAL customer metered data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site measurement and verification (M&V). 
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Program 
NTG 
approach 

Process evaluation 
activities 

Gross impact evaluation 
completes 
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Energy 
Solutions for 
Manufactured 
Homes 

Deemed from 
prior 
research, 
supported by 
PY2021 
process 
evaluation 
research 

Program staff interviews (2) 
Material review 
 

Census 26 6 None 

Low-Income 
Solutions 

Primary 
research with 
program 
participants 

None Census 41 5 None 

Point of 
Purchase 
Solutions  

Deemed from 
prior 
research, 
supported by 
PY2021 
process 
evaluation 
research 

Program staff interviews (2) Census 100 None None 
Materials review   

Large 
Commercial & 
Industrial 
Solutions8 

Prior 
research and 
updates from 
the current 
evaluation 

Program staff interviews (2) 
Materials review 
Participant surveys (30) 
Market actor interviews (2) 

Census 70         30 26 

Small 
Business 
Solutions 

Updated from 
current 
evaluation 
research 

Program staff interviews (2) Census 25 11 None 
Materials review 
Participant surveys (97) 
Market actors (12) 

 
8 Large Commercial and Industrial Solutions also included 24 early engagement reviews. 
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Program 
NTG 
approach 

Process evaluation 
activities 

Gross impact evaluation 
completes 
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Public 
Institutions 
Solutions 

Updated from 
current 
evaluation 
research 

Program staff interviews (2) Census 30 15 8 
Materials review 
Participant surveys (59) 
Market actors (12) 

Agricultural 
Energy 
Solutions 

Updated from 
current 
evaluation 
research 

Program staff interviews (2) Census 10 2 None 
Materials review 
Participant surveys (17)  

Residential 
Direct Load 
Control 

Deemed at 
1.0 as 
industry 
practice 

Program staff interviews (2) 
Materials review 

Census None None Census 

Smart Direct 
Load Control 
Pilot 

Deemed from 
prior 
research 

Program staff interviews (2) 
Materials review 

Census None None Census 

Agricultural 
Irrigation Load 
Control 

Deemed at 
1.0 as 
industry 
practice 

Program staff interviews (2) Census None None Census 
Materials review 
Participant surveys (57) 

1.1 KEY FINDINGS AND RECOMMENDATIONS 

EAL exceeded its portfolio energy goals, achieving 103 percent of its filed goal and over 
130 percent of APSC targets. EAL again fell short of its demand goals, meeting 58 percent of 
the portfolio demand goal. The performance difference between energy savings and demand 
goals is similar to the last few years; the demand reduction shortfall is driven primarily by the 
demand response programs not meeting their planning demand reductions as well as some of 
the energy efficiency programs as discussed below. Investigations into better aligning energy 
savings and demand savings in the next program plan continue per a recommendation from 
prior evaluations. The EM&V team has conducted measure-level analysis that provide additional 
insight into the kilowatt-hour and kilowatt performance differences. This measure-level analysis 
and a market trends study can be found in Section 3. An overarching theme from the market 
trends research is that the cost of energy efficiency is increasing. Primary causes of this are 
inflationary pressures, market saturation resulting from program efforts and the growth of solar, 
and decreasing profit margins affecting program partnerships across the distribution channel. 

154

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



   

 

  6 
EAL Evaluation Report—PY2022 

Individual program performance relative to program savings and demand goals varied. Six of 
the ten programs9 achieved their megawatt-hour savings goals. Four programs did not reach 
their energy savings goals; these four programs ranged between 58 percent and 88 percent of 
energy savings goals. EAL, the program implementer, and the EM&V team have discussed this 
shortfall and program changes to increase energy savings next year. Four of the 12 programs 
achieved their megawatt goals; two programs met 90 percent or more of the demand savings 
goal; and six met less than 90 percent of the demand savings goal.  

The Smart Direct Load Control pilot continues to struggle to gain momentum, meeting 
58 percent of its energy savings and 17 percent of its demand reduction goals. While Energy 
Solutions for Multifamily Homes fell short of goal, all of the other residential programs met or 
exceeded energy savings goals. The largest commercial programs, Large Commercial and 
Industrial Solutions and Public Institutions Solutions, did not meet planned goals but this 
shortfall was made up by Small Business Solutions and Point of Purchase Solutions. The 
Agricultural Energy Solutions program continues to be the highest performer across energy 
savings and demand reductions relative to program goals as the program has seen a few large 
new construction projects in recent years. 

Figure 2 shows the portfolio's total performance relative to program goals, followed by each 
program's achieved savings relative to program goals.  
 

Figure 2. EAL PY2022 Achieved Savings Relative to Program Goals—Overall and by Program 

 

 

 

 
9 Residential Direct Load Control and Agricultural Irrigation Load Control programs had no megawatt-hour 

savings goals.  

155

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



   

 

  7 
EAL Evaluation Report—PY2022 

 

 

 

 
 

 

 

156

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



   

 

  8 
EAL Evaluation Report—PY2022 

 

 

 

 
 
Figure 3 shows each programs’ contribution toward the total portfolio's net energy savings. 
Large Commercial and Industrial Solutions and Point of Purchase Solutions are the two most 
significant contributors toward energy savings goals, contributing over one-third (34 percent) 
and almost one-third (30 percent) of total portfolio energy savings, respectively.  

Notably, over a quarter (26 percent) of portfolio savings are achieved through successfully 
reaching harder-to-reach sectors. EAL employs best practices in its portfolio design by including 
programs that specifically address the barriers to energy efficiency in these harder-to-reach 
sectors (public institutions, small businesses, agriculture, multifamily, low-income, and 
manufactured homes).  
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Figure 3. EAL PY2022 Program Contribution to Total Portfolio Kilowatt-Hour Energy Savings* 

 
*Results are rounded to the nearest whole number and may not sum to 100 percent as a result. 

 
Figure 4 shows each programs’ contribution toward the total portfolio's net demand savings. 
The Agricultural Irrigation Load Control and Large Commercial and Industrial Solutions 
programs were the most significant contributors to net demand savings, accounting for 23 
percent and 18 percent of kilowatt savings, respectively. EAL's Residential Direct Load Control 
program was the third-highest contributor at 16 percent kilowatt savings.  
 

Figure 4. EAL PY2022 Program Contribution to Total Portfolio Kilowatt Demand Savings* 

 
*Results are rounded to the nearest whole number and may not sum to 100 percent as a result. 
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Overall, evaluated savings matched claimed energy savings with an overall portfolio gross 
realization rate of 100 percent for energy savings and demand reductions, detailed in Table 2. 
Program-level gross realization rates ranged from 96 to 107 percent for energy savings and 
94 to 107 percent for demand savings. Net savings are calculated based on multiplying 
evaluated gross savings by an NTG ratio that estimates the percentage of savings attributable 
to the program. We calculated NTG for all residential and C&I programs (outside of demand 
response, deemed from industry standard) at least once throughout the program cycle. NTG 
remains strong across all programs, with most savings directly attributable to the programs and 
an overall portfolio NTG ratio of 97 percent, a slight increase from last year’s 95 percent. The 
Point of Purchase Solutions program had the lowest NTG ratio at 87 percent due to the 
transforming lighting market and the evolving industry standards but increased from last year’s 
81 percent. Home Energy Solutions and Large Commercial and Industrial Solutions programs 
saw over 100 percent NTG ratios due to reported spillover where participants installed 
additional energy efficiency measures because of the program.   
 

Table 2. EAL PY2022 Gross Savings and Realization Rates10 
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Home Energy 
Solutions 

28,861,401 28,193,281 97.7% 9,462 9,333 98.6% 104% 

Energy Solutions for 
Multifamily Homes 

11,127,698 10,645,629 95.7% 1,887 1,782 94.4% 100% 

Energy Solutions for 
Manufactured Homes 

5,799,433 6,226,535 107.4% 793 792 99.8% 100% 

Low-Income Solutions  7,936,302 7,856,081 99.0% 1,900 1,889 99.5% 100% 

Point of Purchase 
Solutions 

96,446,515 100,534,438 104.2% 15,065 16,177 107.4% 87% 

Large Commercial & 
Industrial Solutions 

99,353,362 96,165,716 96.8% 16,434 16,160 98.3% 104% 

Small Business 
Solutions 

17,478,253 17,406,720 99.6% 2,706 2,783 102.8% 100% 

Public Institutions 
Solutions  

20,397,791 19,479,440 95.5% 2,872 2,771 96.5% 99% 

Agricultural Energy 
Solutions 

11,605,460 11,255,071 97.0% 2,977 2,922 98.1% 99% 

 
10 Results are rounded to the nearest whole number. 
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Residential Direct 
Load Control Pilot 

- - - 15,842 15,371 97.0% 100% 

Smart Direct Load 
Control 

3,308,465 3,296,032 99.6% 3,868 3,868 100.0% 88% 

Agricultural Irrigation 
Load Control 

- - - 21,958 21,795 99.3% 100% 

Total portfolio 302,314,680 301,058,943 100.4% 95,765 95,644 100.1% 97% 
* The Residential Direct Load Control and Agricultural Irrigation Load Control programs do not claim energy savings. 

Therefore, these cells are represented with a dash. 

 
Evaluation results are positive with EAL and its implementers, demonstrating continuous 
improvement in its program design and delivery processes, tracking system, documentation, 
and savings tools, even as challenges from the pandemic persisted such as staff shortages and 
supply chain issues. Evidence of this continuous improvement is an improvement in net 
savings, as demonstrated through an increase in the overall portfolio's NTG from 90 percent in 
PY2020, 95 percent in PY2021, and now 97 percent in PY2022 as EAL continues to effectively 
serve harder-to-reach segments. This increase resulted from specific outreach and expanded 
delivery to low-income households of energy-efficient products through downstream residential 
and upstream point-of-purchase programs as well as realizing high NTG results across all 
residential and commercial offerings.   

Both EAL and its implementation contractors have been responsive to evaluation 
recommendations and engaged with the EM&V contractor throughout the program year. Of 
particular note, continual technical assistance and collaboration between EAL, its program 
implementers, and the EM&V team supported the programs and facilitated healthier gross 
savings realization rates. The PY2022 evaluation effort did identify additional recommendations 
to continue to stabilize realization rates in the following program year; increase the 
transparency, accuracy, and evaluability of program savings in the future; and process 
improvements to further program performance and satisfaction. The tables below summarize 
EAL's programs and pilot, overviewing key findings and recommendations from the PY2022 
evaluation. EAL's status in completing prior PY2020 and PY2021 evaluation recommendations 
are in each program-specific section. As mentioned above, a continuing portfolio-level 
recommendation better aligns energy savings and demand savings goals.  
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Table 3. Home Energy Solutions—PY2022 Summary Evaluation, Measurement, and Verification 
Findings and Recommendations 

Program summary  This program targets single-family residences and is delivered through a 
trained group of home performance contractors. The program offers a 
comprehensive home inspection with diagnostic testing performed by a 
qualified contractor and direct installation of low-cost measures. Duct 
sealing is often performed and represents the most significant contributor 
to savings. The program also delivers the consistent weatherization 
approach (CWA).   

Key findings • The program's gross evaluated savings were slightly lower than 
reported energy savings and demand savings with realization rates of 
97.7 percent and 98.6 percent (megawatt-hour and megawatt, 
respectively).  

• The program performed well, exceeding the energy goal (achieving 
108 percent) and nearly achieving the demand goal (95 percent). 

PY2022 impact 
recommendations   

• Increase the internal quality assurance/quality control (QA/QC) 
process on the duct sealing measure for all heating types to ensure all 
cooling and heating variables are captured correctly.  

• Generally, homes with multiple HVAC systems should use the more 
conservative option when calculating savings for measures that have 
heating and cooling type dependent factors. Documentation should 
confirm which system types are present and that both are in operation. 

• Follow the guidance set forth in the memo: EAL Tune-ups 
Methodology Recommendations for Residential Programs.  

• Ensure contractors are consistently submitting key savings project 
documentation. 

• Assess the need for additional QA/QC as outlined in impact 
recommendations. 

PY2022 process 
recommendations • Continue education of contractors on project documentation needs. 

 
Table 4. Energy Solutions for Multifamily Homes—PY2022 Summary Evaluation, Measurement, 

and Verification Findings 

Program summary  The program targets multifamily property owners and managers, as well as 
tenants. This program offers both no-cost direct installation measures (such 
as LEDs, low-flow showerheads, and low-flow faucet aerators) and 
envelope and weatherization measures, including AC tune-ups, air 
infiltration, and duct sealing. 

Key findings • Both energy-saving and demand-savings realization rates were a little 
lower than reported by the implementor at 95.7 percent and 94.4 
percent (megawatt-hour and megawatt, respectively). 

• The program fell short of energy and demand savings goals, achieving 
76 percent of the planned energy goal and 32 percent of the planned 
demand goal. 
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PY2022 impact 
recommendations 

• Increase the internal QA/QC process on the duct sealing measure for all 
heating types to ensure all cooling and heating variables are captured 
correctly.  

• Collect documentation that clearly verifies the installation location of the 
smart strip or use average advanced power strips (APS) consistently in 
the program.  

• Follow the Building Performance Institute (BPI) standards for minimum 
ventilation rate when performing blower door tests. 

• Utilize the rated or measured capacity to calculate AC/HP tune-up 
savings. 

• Ensure contractors are consistently submitting key savings project 
documentation. 

• Assess the need for additional QA/QC as outlined in impact 
recommendations. 

PY2022 process 
recommendations • Continue education of contractors on project documentation needs. 

 
Table 5. Energy Solutions for Manufactured Homes—PY2022 Summary Evaluation, Measurement, 

and Verification Findings 

Program summary  This program targets manufactured and mobile homeowners, landlords, 
and community managers. The program offers a combination of incentives 
for direct-install measures, envelope measures, and education services. 
The program has recruited and trained partnering contractors to provide 
complete turnkey program delivery services to this hard-to-reach customer 
segment. 

Key findings • The program's gross evaluated energy savings were greater than 
reported, while evaluated demand savings were slightly lower, resulting 
in realization rates of 107.4 percent and 99.8 percent (megawatt-hour 
and megawatt, respectively).   

• The program performed well against its planning goals, achieving 
115 percent of the energy savings goal and 113 percent of the demand 
savings goal. 

PY2022 impact 
recommendations 

• Increase the internal QA/QC process on the duct sealing measure for all 
heating types to ensure all cooling and heating variables are captured 
correctly.  

• Collect documentation that clearly verifies the installation location of the 
smart strip or use average APS consistently in the program.  

• Ensure contractors are consistently submitting key savings project 
documentation that is legible and key parameters are identifiable.   

• Assess the need for additional QA/QC as outlined in impact 
recommendations. 

PY2022 process 
recommendations • Continue education of contractors on project documentation needs. 
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Table 6. Low-Income Solutions—PY2022 Summary Evaluation, Measurement, and Verification 
Findings 

Program summary  The Low-Income Solutions program targets eligible low-income households 
and customers aged 65 or older to reduce energy use and lower bills. As 
part of the Low-Income Solutions program, EAL offers the following 
services at no cost to qualifying customers: home energy assessments by 
qualified field technicians, LED bulbs, low-flow showerheads, low-flow 
faucet aerators, and smart strips. EAL also offers the following services at 
no cost to the customer if an assessment identifies they are needed: air 
sealing, duct sealing, ceiling insulation, advanced thermostats, and AC and 
heat pump tune-ups. Also, the program helps with home repairs to correct 
minor problems that may otherwise prevent the building from receiving 
weatherization upgrades or pose a health or safety risk.  

Key findings • The program's evaluated savings were slightly lower than reported 
energy and demand savings, resulting in 99.0 and 99.5 percent 
realization rates for energy and demand savings, respectively. 

• The program achieved energy savings goals to assist low-income and 
elderly customers during the second year of the COVID-19 pandemic. 
However, the program is short of the demand savings goals. It reached 
100 percent of the energy savings goal and 65 percent of the demand 
savings goal. 

PY2022 impact 
recommendations 

• Increase QA/QC on the APS measure and ensure contractors are 
educated on installing the APS and collecting documentation that clearly 
verifies the installation location of the smart strip.  

• Ensure contractors are consistently submitting key savings project 
documentation. 

• Increase training and QA/QC of air and duct sealing measures to ensure 
all leaks are thoroughly sealed.  

PY2022 process 
recommendations 

• Continue education of contractors on project documentation needs. 
• Consider ways to increase participation in the ceiling insulation measure 

for low-income customers. 

 
Table 7. Point of Purchase Solutions—PY2022 Summary Evaluation, Measurement, and 

Verification Findings 

Program summary EAL's midstream and upstream programs merged into the comprehensive  
Point of Purchase Solutions program in PY2020. The program aims 
to provide fast, easy energy efficiency solutions to residential and 
nonresidential customers where they shop, discounting efficient lighting 
products, appliances, equipment, and building materials. Two advantages 
of this program design are that (1) it can ramp up quickly and (2) it is 
streamlined for residential customers because, for many measures, there is 
no application, and the discounts are applied at the point of sale. 
Cooperation with distributors and opening clear communication channels is 
critical for promoting measures incentivized through midstream channels. 
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Key findings • The POPS program evaluated savings resulted in higher demand and 
energy savings (104.2 percent kilowatt and 107.4 percent kilowatt-hour 
realization rates) than those calculated by the program implementer. 
These results are driven by the EM&V team's adjustments, with the 
primary adjustments coming from recalculating residential upstream 
lighting measures using commercial methodologies.  

• The NTG ratio remains the lowest of EAL programs primarily due to 
upstream lighting NTG. The overall program resulted in 87 percent for 
energy savings and 86 percent for demand savings. 

• The program exceeded planning goals, achieving 131 percent and 
141 percent of energy and demand savings goals, respectively. 

PY2022 impact 
recommendations 

• Residential HVAC—Increase QA/QC on the residential smart thermostat 
measures.  

• Commercial Midstream Lighting—Increase QA/QC of commercial 
midstream program tracking data to reduce errors. 

• Adjust reporting of the baseline and retrofit energy consumption for the 
ENERGY STAR® freezers measure. 

PY2022 process 
recommendations 

• Continue to explore new measuring offerings to replace future lighting 
savings. 

 
Table 8. Large Commercial & Industrial Solutions—PY2022 Summary Evaluation, Measurement, 

and Verification Findings 

Program summary  This program provides a solution for nonresidential customers interested in 
purchasing energy-efficient technologies that can produce verifiable 
savings through a calculated (prescriptive) or a measured and verified 
(custom) approach. The program is available to all EAL Large Commercial 
& Industrial Solutions (LCI) customers with a peak electric demand of over 
100 kW at either one site or multiple sites owned by the same company. 
Additionally, the program is available to all commercial new construction 
customers. The program design generates high energy savings and longer-
term market penetration by nurturing delivery channels such as design 
professionals, distributors, installation contractors, and energy service 
companies. 

Key findings • Overall, the LCI program evaluated savings resulted in lower demand 
and energy savings (98.3 percent kilowatt realization rate and 96.8 
percent kilowatt-hour realization rate, respectively) than those calculated 
by the program implementer. 

• The program fell short of its planning goals for PY2022, achieving 
88 percent of the energy savings goal and 93 percent of the demand 
savings goal. 
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PY2022 impact 
recommendations 

• Review savings algorithms for commercial Wi-Fi thermostat measures to 
ensure consistency. 

• Increase QA/QC on commercial AC/HP tune-up measures. 
• Use additional data descriptions for lighting fixture certification to 

distinguish between fixtures not required for certification and those that 
followed an alternative compliance path. 

PY2022 process 
recommendations 

• Review the requirement associated with refrigerants for tune-ups. 

 
Table 9. Small Business Solutions—PY2022 Summary Evaluation, Measurement, and Verification 

Findings 

Program summary  This program offers small commercial customers cash and non-cash 
incentives for implementing energy efficiency improvements. The program 
assists small business customers by analyzing facility energy use and 
identifying energy efficiency improvement projects. The program targets 
small business customers with a peak electric demand of less than 100 kW. 
Trade allies are responsible for analyzing customers' energy use, 
identifying energy efficiency improvement projects, and installing the 
recommended measures. 

Key findings • The Small Business Solutions program's evaluated energy savings were 
slightly lower (99.6 percent kilowatt-hour realization rate) and slightly 
higher for demand savings (102.8 percent kilowatt realization rate) than 
the program implementer's savings. 

• The program exceeded its planning goals, achieving 126 percent of the 
energy savings goal and 164 percent of the demand savings goal. 

PY2022 impact 
recommendations 

• Review savings algorithms for Wi-Fi thermostat measures to ensure 
consistency. 

• Select building types based on the closest description match from the 
available building types.    

PY2022 process 
recommendations 

• Review the time it takes for trade allies to receive the incentive checks. 
• Improve communication and responsiveness to customer and trade ally 

questions. 
• Review the allocation of responsibilities between the trade allies and 

implementation staff. 
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Table 10. Public Institutions Solutions—PY2022 Summary Evaluation, Measurement, and 
Verification Findings 

Program summary  This program offers small commercial customers cash and non-cash 
incentives for implementing energy efficiency improvements. The program 
assists small business customers by analyzing facility energy use and 
identifying energy efficiency improvement projects. The program targets 
small business customers with a peak electric demand of less than 100 kW. 
Trade allies are responsible for analyzing customers' energy use, 
identifying energy efficiency improvement projects, and installing the 
recommended measures. 

Key findings • Overall, the Public Institutions Solutions program evaluated savings 
resulted in lower demand and energy savings (95.5 percent kilowatt 
realization rate and 96.5 percent kilowatt-hour realization rate) than 
those calculated by the program implementer. 

• The program fell short of its planning goals for PY2022, achieving 
78 percent of the energy savings goal and 46 percent of the demand 
savings goal. 

• The tune-up measures remained the most significant measure category 
for participation and savings in PY2022, with lighting as the second most 
significant. These two measure categories accounted for approximately 
83 percent of reported and evaluated energy and demand savings. 

PY2022 impact 
recommendations 

• Review savings algorithms for commercial Wi-Fi thermostat measures to 
ensure consistency. 

• Increase QA/QC on certified/non-certified lights for lighting retrofit 
projects.  

• Increase QA/QC on square footage and perimeter estimates for lighting 
new construction projects 

PY2022 process 
recommendations 

• Review incentive levels related to daycare and nonprofit organizations.  
• Review the time trade allies wait to receive the incentive checks. 
• Improve communication and responsiveness to customer and trade ally 

questions. 

 
Table 11. Agricultural Energy Solutions—PY2022 Summary Evaluation, Measurement, and 

Verification Findings 

Program summary  This program offers a combination of farm audits, custom and prescriptive 
incentives, and education to agricultural suppliers. The program has 
focused on poultry farm lighting projects, although it has expanded to 
include irrigation pump measures. 

Key findings • The program's evaluated savings resulted in slightly lower energy and 
demand savings (97.0 percent megawatt-hours and 98.1 percent 
megawatt realization rates) to those calculated by the program 
implementer. 

• The program has far exceeded the energy and demand goals, achieving 
186 and 321 percent, respectively, of planning goals. 
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PY2022 impact 
recommendations 

• Collect heating and cooling documentation when present on site.   
• Clearly define program requirements to determine if retrofit or new 

construction methodology should be used. If unclear which method 
should be used, consult the EM&V team to discuss and reach 
agreement.   

• Define additional measure descriptions in ArchEE to clarify measure 
type as the program expands with new measure offerings beyond 
lighting. 

• Increase internal QA/QC practices. 

PY2022 process 
recommendations 

• Monitor the time it takes for incentive checks to be sent. 
• Continue to work collaboratively with the EM&V team and seek review of 

large or unique custom projects. 

 

Table 12. Residential Direct Load Control—PY2022 Summary Evaluation, Measurement, and 
Verification Findings 

Program summary  The Residential Direct Load Control program focuses on residential air-
conditioning loads and cycles a participant's home central air conditioning 
condenser during called demand-response events. A turnkey implementation 
contractor delivers the program by utilizing radio technology.  

Key findings • The program achieved 15.4 MW in gross demand savings, approximately 
53 percent of the planning goal. 

• The evaluation team's savings calculations result in slightly lower demand 
savings than provided by the program implementer, resulting in a realization 
rate of 97 percent.  

PY2022 impact 
recommendations 

• Explore the effects of limiting the baseline to periods with similar weather. 

PY2022 process 
recommendations 

• Assess the role of the program in future portfolio offerings given roll out of 
smart meters. 

 
Table 13. Smart Direct Load Control Pilot—PY2022 Summary Evaluation, Measurement, and 

Verification Findings 

Program summary  The Smart Direct Load Control (SDLC) pilot coordinates with a participant's 
thermostat during demand-response events. The program offers residential and 
small commercial customers rebated smart thermostats or the opportunity to 
enroll an existing smart thermostat to participate in demand-response events 
during the load control season.  

Key findings • Realization rates for energy savings were 99.5 percent for smart thermostats 
installed in residential applications and 99.8 percent for commercial 
applications. 

• Realization rates for demand savings were 100.0 percent for smart 
thermostats installed in both residential and commercial applications. 
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PY2022 impact 
recommendations 

• Model the effect of weather on demand using a lagged time variable. 

PY2022 process 
recommendations 

• Continue to explore opportunities to increase participation including with 
small businesses. 

 

Table 14. Agricultural Irrigation Load Control—PY2022 Summary Evaluation, Measurement, and 
Verification Findings 

Program summary  The Agricultural Irrigation Load Control (AILC) program pays participants 
incentives in return for allowing EAL to interrupt their pumping loads (also 
referred to as a curtailment event or a scheduled event) during summer peak 
loads. The load control season runs from June 1 through August 31 each year. 
The target market is customers with large motors used in agriculture. 

Key findings • The AILC program evaluated savings were marginally lower than the 
savings calculated by the program implementer (realization rate of 
99.3 percent). The approach taken by Connected Energy and the EM&V 
team uses the Midcontinent Independent System Operator (MISO) 
symmetric multiplicative adjustment (SMA) baseline calculation, which is 
appropriate for registering savings with MISO. 

• The program fell short of its PY2022 planning goal, reaching 44 percent of 
its demand savings. 

PY2022 impact 
recommendations 

• Continue to educate customers on the functionality of the equipment and 
their ability to control their pumps remotely. 

PY2022 process 
recommendations 

• Explore opportunities to increase participation or decrease planned savings 
in future program cycles. 

 

1.2 TRM UPDATE RECOMMENDATIONS 

Tetra Tech has identified the following TRM updates for consideration from the EM&V research: 
Table 15. Technical Reference Manual Recommendations from PY2022 Evaluation 

Existing measures 

2.1.6 Central air 
conditioner 
replacement 
2.1.8 Heat pump 
replacement 
2.1.10 Window air 
conditioning 
replacement 
3.1.14 Packaged 
terminal AC/HP 
equipment 
3.1.16 Unitary and 

The EM&V team noted new federal standards in place for heating and cooling 
equipment for 2023.  
Review the federal standards and make updates to baselines and system 
qualification requirements, where appropriate. 
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split system 
AC/HP equipment 

2.1.11 Duct 
Sealing 

The EM&V team noted the default SEER/HSPF values are a simple average of 
the federal standards prior to 2006 and from 2006-2015 and does not take into 
account the standard from 2015-2023.  
Consider updating the default values for SEER and HSPF to better align with all 
equipment operating in the field. 

2.6.3 and 3.9.7 
Electric vehicle 
charge systems 

The EM&V team reviewed the current TRM algorithms and noted compared to 
other TRMs, the Arkansas algorithms grant more deemed savings for this 
measure. 
Review the Texas TRM algorithms and determine if the Arkansas TRM should 
be updated to be more conservative on this measure. 

3.6.3 Lighting 
efficiency 

During the course of the annual evaluation, the EM&V team reviewed several 
new construction lighting projects that included occupancy sensor or daylighting 
controls in their design. The lighting section as written did not contain algorithms 
for using the power adjustment factors or controls coincidence factor in the 
savings algorithms, unlike the retrofit section. Tetra Tech made this 
recommendation mid-year and it appears adequately addressed in TRM 9.1. 
No current recommendation. 

3.6.3 Lighting 
efficiency 

The formula for retrofit demand savings with existing controls (formula 332 in 
TRM 9.1) does not include the IEFD as part of the formula. The EM&V team 
believes this is an error and has been including the IEFD in evaluated savings 
calculations. 
Review equation 332 for consistency. 

3.6.3 Lighting 
efficiency 

The TRM does not include an IEFD factor for electric resistance heating without 
AC, which is a viable heating and cooling configuration. CLEAResult proposed 
using 0.80 for this configuration from the other available values (0.87 / 1.09). 
Incorporate an IEFD value for electric resistance heating without AC into Table 
418 of TRM 9.1. 

3.6.3 Lighting 
efficiency 

The current TRM does not address agricultural building types or factors. Several 
TRMs, notably in Wisconsin and Illinois, are including agricultural specific 
measures or factors for lighting savings. 
Review the Wisconsin and Illinois TRM measures for agricultural lighting and 
consider adding agricultural-specific factors or measures to the Arkansas TRM. 

3.6.3 Lighting 
efficiency 

CLEAResult currently implements a commercial midstream offering as part of 
the POPS program, but the TRM does not address midstream factors for 
saving, such as in-service rates. Currently, CLEAResult is using the in-service 
rates from Section 4.5.4 of Volume 2 of the Illinois TRM.  
Review the Illinois TRM midstream factors and algorithms and consider 
including the Arkansas TRM. 

3.8.3 Engineered 
nozzles 

The example calculation include in this section uses the HOU of the measure in 
the demand savings calculation. The EM&V team suggests the AOH is 
appropriate in this context. The algorithm specifies “hrs,” rather than AOH or 
HOU.  
Review the algorithm, variable definitions, and example calculation for 
consistency. 
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2.0 INTRODUCTION 

On March 15, 2019, Entergy Arkansas, LLC (EAL) filed its 2020–2022 Energy Efficiency Plan  
in response to Commission Order No. 41 in Docket No. 13-002-U. The Arkansas Public Service 
Commission (APSC) approved the 2020–2022 programs. In response to pandemic challenges, 
an additional 2023 bridge year has also been approved. The programs build upon EAL's 
comprehensive programs that have been implemented in Arkansas since 2011 and specifically 
the most recent 2017–2019 program cycle.  

This report presents the evaluation, measurement, and verification (EM&V) results for EAL's 
energy efficiency programs implemented in program year (PY) 2022 (PY2022). Following APSC 
Rules for Conservation and Energy Efficiency Programs (C&EE Rules), EAL selected an 
independent, third-party EM&V contractor. This evaluation effort aims to evaluate program 
impacts annually for all programs that provide kilowatt-hour or kilowatt savings.  

The PY2022 EAL evaluation included impact and process analyses specified in the APSC rules 
and followed the Arkansas Technical Reference Manual (TRM) Version 9.0 protocols and 
savings algorithms. Also, the EM&V team developed the program evaluation activities based 
upon discussions with EAL staff and its implementation contractors, reviews of program tracking 
and documentation, a review of prior years' EM&V efforts and EAL annual reports, and input 
from the Independent Evaluation Monitor (IEM).  

The remainder of this section overviews the EM&V team's evaluation approach. Section 3.0 
discusses the overall portfolio results. Sections 4.0 through 15.0 detail the EM&V results for 
each program, including specific discussions of evaluation methodologies. Section 16.0 details 
the consistent weatherization approach (CWA) results and participation in Act 1102 categories 
across residential programs based on PY2022 and prior process evaluation results. Finally, 
Section 17.0 presents the EM&V team's calculation of non-energy benefits (NEB), which was 
first included in EAL's programs in PY2016 in keeping with Commission Order No. 30. To foster 
complete transparency of all evaluation results in this report, the EM&V team has provided a 
separate Technical Appendix with desk review, on-site measurement and verification (M&V) 
details, confidence and precision calculations, and data collection instruments for EAL and the 
IEM. 

2.1 EVALUATION APPROACH 
In this section, we discuss the EM&V team's evaluation approaches for EAL within the following 
topics: 

• impact evaluations, 

• process evaluations, 

• evaluation prioritization, and 

• data collection activities. 
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2.2 IMPACT EVALUATIONS 
Our principal approach to the impact evaluation activities for PY2022 was to: 

• verify program tracking data and correctly apply the Arkansas TRM to the applicable 
program year to calculate savings following TRM 9.0 Volume 1, Protocol A; 

• estimate gross- and net-energy and demand impacts at the measure, program, and 
portfolio levels by: 

o adjusting program-reported gross savings using the results of evaluation 
research, relying primarily on the tracking system, engineering desk reviews, and 
independent verification where impact parameters are deemed by the TRM and 
use metered data analysis and equipment metering where the TRM does not 
deem impact parameters;  

o update program net-to-gross (NTG) values with primary or secondary data 
research for every program once over the three-year program cycle as well as 
review NTG ratios annually for any changes in the program design or measure 
mix following TRM 9.0 Volume 1, Protocol F; and 

o provide complete documentation and transparency of all evaluated savings 
estimates, and, where relevant, comparison with TRM 9.0 calculations; 

• provide ongoing technical reviews and guidance throughout the evaluation cycle; 

• review tracking system data annually to assess data captured for new measure 
offerings following TRM 9.0 Volume 1, Protocol A; 

• identify possible updates for the next version of the TRM; and  

• calculate NEBs for the EAL portfolio. 

The impact evaluations resulted in a defensible lifetime and annual estimates of gross and net 
energy and demand impacts and adhered to TRM 9.0 Volume 1, Protocols B1, B2, and B3. 
Impact evaluations were used to calculate realization rates, determined by dividing evaluated 
savings by EAL tracked savings. 

PY2022 impact evaluation activities primarily included a combination of tracking system and 
desk reviews, metered data analysis, and commercial, agricultural, and residential on-site 
verification visits under TRM 9.0 Volume 1 Protocol B. When determining the appropriate 
activities to be completed by program and measure type, the EM&V team considered key 
factors that included contribution toward savings and level of savings uncertainty (TRM 9.0 
Volume 1, Protocol D). These considerations identified high-priority programs such as the Large 
Commercial and Industrial Solutions program, where more rigorous impact evaluation activities 
are beneficial. Sampling strategies for PY2022 followed TRM 9.0 Volume 1, Protocol B4.  
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While implementing the impact evaluations, issues that could introduce potential bias and 
uncertainty were addressed and minimized. Evaluations can have biases in their results for 
many reasons. It is important to assess that no significant systematic non-random errors are 
embedded in the data that would bias the evaluation results. The EM&V team made every effort 
to identify and address any potential biases occurring due to (1) measurement errors resulting 
from inaccurate meters or errors in recording data, (2) collection errors arising from non-
representative sampling, (3) sampled participant's refusal to participate in an on-site visit, 
(4) biased responses or interpretation of responses, (5) poor questionnaire design, (6) failure to 
take behavioral factors into account, (7) modeling errors from the incorrect specification of 
relationships between variables, (8) improperly included or excluded information or data, and 
(9) other modeling deficiencies.  

In addition to mitigating the biases, the impact evaluation activities conducted by the EM&V 
team increased the confidence of results and reduced uncertainty by employing appropriate 
sampling approaches and reporting confidence intervals. A confidence interval is a range of 
values that describes an estimate's uncertainty. Confidence intervals are one way to represent 
how good an estimate is; the more extensive a confidence interval for an estimate, the more 
caution is required when using the point estimate. 

Demand-side management program evaluations routinely employ 90 percent confidence 
intervals with ±10 percent as the industry standard (90/10). The 90 percent in the confidence 
interval represents a level of certainty about the estimate. If we were to repeatedly obtain new 
estimates using the same procedure (by drawing a new sample, conducting new interviews, and 
calculating new estimates and new confidence intervals), the confidence intervals would contain 
the average of all the estimates 90 percent of the time. The EM&V team activities reflect a 
minimum confidence interval of 90 percent ±10 percent at the sector and program level for 
evaluated savings estimates. You can find achieved confidence levels in the Technical 
Appendix to this report.  

2.3 PROCESS EVALUATION 

Our approach to process evaluation activities for EAL's portfolio of programs was to: 

• gain an in-depth understanding of program operations, challenges, and evaluation 
needs through staff interviews with EAL and the implementation contractors at the 
beginning and throughout the evaluation cycle, followed by biweekly calls to stay 
abreast of program status issues; 

• document EAL's progress in incorporating recommendations identified during the 
PY2020-PY2021 evaluation following TRM 9.0 Volume 1, Protocol C; 

• assess EAL's success in achieving the goals and objectives established in the APSC's 
Comprehensiveness Checklist; 

• follow TRM 9.0 Volume 1, Protocol C, and conduct a comprehensive process 
evaluation for every program once over the three-year program cycle and assess other 
process evaluation needs annually; 
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• assess and document the effectiveness of program quality assurance and quality 
control (QA/QC); and 

• assess and document the effectiveness of integrating the CWA, highlighted in TRM 9.0 
Volume 1, Protocol C1. 

Savings and cost-effectiveness estimates alone do not entirely explain a program or portfolio's 
effectiveness. Other factors, including internal and external utility operations, program maturity, 
service provider and implementation contractor activities, and markets, can influence a 
program's effectiveness. Identifying program process improvements is an EM&V best practice. 

In general, process evaluations assess organizational and procedural aspects of programs; they 
also provide feedback on aspects of programs functioning well or areas in need of improvement. 
The EM&V team consulted and followed TRM 9.0 Volume 1, Protocol C, annually to determine 
whether conducting a process evaluation is appropriate for a specific program and the 
appropriate timing for the process evaluation. Specifically, Protocol C defines required process 
evaluation criteria and the criteria to justify conducting a process evaluation. As noted earlier, 
each program will receive a complete process evaluation at least once during the three-year 
timeframe; PY2020–PY2022 is a new program funding cycle. Table 16 provides details on 
specific criteria that trigger a process evaluation. 
 

Table 16. TRM 9.0 Volume 1, Protocol C: Process Evaluation Guidance 

Criteria for process evaluations 

Process evaluation is required if: 
• the program is new or modified, 
• no process evaluation has been undertaken during the current funding cycle, or 
• a change in program implementation occurred. 

Process evaluation is potentially needed if: 
• program impacts are lower than expected, 
• goals (both informational and educational) are not being achieved, 
• rates of participation are lower or slower than expected, 
• the program's operational system is slow to get up and running, 
• cost-effectiveness of the program is less than expected, or  
• participants (both customers and market actors) report problems or low satisfaction 

rates with the program. 
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At a minimum, all programs received a limited process evaluation through program staff 
interviews and program documentation review. For PY2022, based on the TRM guidance 
summarized in the table above, the EM&V team identified the following four programs to receive 
full process evaluations (five received full process evaluations in PY2020, three in PY2021; the 
remaining programs are fairly stable and therefore received full process evaluations in PY2022):  

• Agriculture Energy Solutions. Program staff, participant, and market actor interviews 
were conducted for this program, who are effectively serving this harder-to-reach 
sector.   

• Small Business Solutions Program. Program staff, participant, and market actor 
interviews were conducted for this program, who are effectively serving this harder-to-
reach sector.   

• Public Institutions Solutions. Program staff, participant, and market actor interviews 
were conducted for this program, which saw new challenges meeting goals in PY2022.  

• Agricultural Irrigation Load Control. A fairly stable demand response offering. 
Surveys were conducted with program participants.  

In addition, the AC tune-up measure, CoolSaver, implemented across the commercial portfolio 
was evaluated as part of the Small Business Solutions and Public Institutions Solutions 
programs complemented with additional surveys with Large Commercial and Industrial program 
participants who received this measure.  

2.4 EVALUATION PRIORITIZATION 
A critical component of the EM&V process is to develop a prioritization process for the program-
specific plans to meet the most appropriate level of rigor for each program following the 
guidance in TRM 9.0 Volume 1, Protocol D. Several factors feed into these decisions:  

• percentage of program contribution to the portfolio savings,  

• level of uncertainty in estimated savings (with higher uncertainty of savings resulting in 
high priority), 

• level and quality of existing programmatic QA/QC and verification data from site visits 
and metering, 

• the potential of risk for future portfolio performance, and 

• adherence to Arkansas TRM protocols or updated needs. 

The EM&V team's evaluation activities presented in the PY2022 evaluation plan11 underpin the 
PY2022 results and reflect this prioritization process. 

 
11 Entergy Arkansas, LLC Program Year 2022 Evaluation Plan, Tetra Tech, July 2022.  
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2.5 DATA COLLECTION ACTIVITIES 
The data collection activities listed below were used to support the impact and process 
evaluations as relevant. All evaluation activities adhered to EM&V protocols, as defined in 
TRM 9.0 Volume 1. The majority of these activities collected primary data.  

• Program staff interviews. The EM&V team interviewed EAL and implementation 
contractors program staff as part of the evaluation planning process. Communication 
was maintained throughout the program cycle via biweekly meetings to understand 
program progress and any challenges or successes. Findings from these interviews 
informed the evaluation research, key findings, and recommendations (EM&V Protocol 
C3: Recommended Areas of Investigation in a Process Evaluation). 

• Participant and market actor interviews. For complete process evaluations 
prioritized for PY2022, the EM&V team conducted participant and market actor 
interviews, if applicable to the program design. These interviews collected data on 
program awareness and satisfaction, factors affecting participation, and information to 
assess market effects (e.g., how the program may have affected business practices). 
Relevant market actors vary by program but include retailers, contractors, 
manufacturers, distributors, design professionals, multifamily building owners, auditors, 
and participants (EM&V Protocol C3: Recommended Areas of Investigation in a 
Process Evaluation). The interviews included standardized enhanced self-report 
approach (SRA) batteries to estimate program attribution (EM&V Protocol B3: 
Recommended Protocols for Participant Net Impact Evaluation). 

• Database tracking review. The EM&V team assessed each program's database and 
tracking information (EM&V Protocol A: Program Tracking and Database Development) 
and provided a census tracking system review of deemed savings measures against 
the applicable version of the TRM.  

• Sampling. We drew samples designed to meet precision levels at the program level for 
verification or a census of participants depending on the population size (EM&V 
Protocol B4: Sampling and Uncertainty Protocol).  

• Engineering and project file reviews. This activity focused on the calculations and 
assumptions for savings, adherence to the TRM, and potential differences in the 
verified gross savings from the reported savings (EM&V Protocol D1: Using Deemed 
Savings Values and EM&V Protocol D2: M&V Protocols). The findings of the project file 
reviews informed the selection of commercial projects for additional on-site verification 
activities. After conducting the file reviews, a sample of sites was selected for on-site 
data collection, if applicable (EM&V Protocol B4: Sampling and Uncertainty Protocol). 
Factors that determine sampling and potential weighting include (1) the size of the 
projects, relative to the average of the measure type population; (2) measure type 
contribution to the overall energy and demand savings; and (3) our experience with 
precision and confidence from prior EM&V. We factor other evaluation efforts, where 
available, for specific end-use measure groups. 
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• Demand response programs. There are no TRM protocols for demand response 
programs. Thus, the EM&V team followed industry-standard practices, essentially 
reviewing participant-interval-load data census. Periods ahead of, during, and following 
load interruption notices verify load reduction and persistence during demand-response 
events and provide comparisons to similar-condition non-interrupted baseline days to 
validate impact estimates. The Residential Direct Load Control (DLC), Smart DLC pilot, 
and the Agricultural Irrigation Load Control programs serve as load modifying 
resources for the Midcontinent Independent System Operator. We work with EAL to 
ensure consistency of evaluation across Arkansas utilities. Based on this work, the 
EM&V team will work with EAL to provide input to the IEM for a possible future TRM 
update.  

• Commercial new construction projects. These projects are assumed to have 
building automation systems (BAS) with user-friendly graphical interfaces. For these 
projects, the EM&V team investigates design control algorithms produced by the 
controls contractor and verifies actual algorithms by observing BAS trend data and 
setpoints. We verified savings of energy-saving components by comparing the actual 
system operation to a typical baseline operation12. In cases where energy simulation 
models are available, BAS operational data and utility billing data may be used to 
determine energy savings through a calibrated energy simulation approach (EM&V 
Protocol D2: M&V Protocols, Option D - Whole Facility Calibrated Simulation).  

On-site data collection and data logging and spot measurements are two primary data collection 
activities that we have leveraged in the past and recommend EAL programs provide more 
extensive measurement and verification (M&V) activities. These data collection activities verify 
program impacts, as outlined in EM&V Protocol E: Protocols for Verification and Ongoing 
Modifications of Deemed Savings Values. Below we summarize the data collected through on-
site data collection, data logging, and spot measurements.  

• On-site data collection and independent verification. Each site visit included a 
physical inspection of measures to gather information about the project for verification 
purposes. The site-specific M&V plan gathered detailed information and data specific to 
the project (EM&V Protocol D2: M&V Protocols). Inspection, monitoring, and interview 
results are included in the Technical Appendix of this report.  

• Commercial stipulated annual operating hours (AOH) verification. We emphasized 
selecting independent verification projects that used stipulated AOH through the desk 
review process and developed a supplemental AOH verification guide (Verification 
Guide). The Verification Guide identified the general site operating schedule, including 
holidays and shutdowns, lighting control type, and verified that the annual hours of 
operation reported by the site contact do not vary from those originally reported. 
Individual room information is provided in the ArchEE data extract and project 
documentation, making verification possible down to this level. The guide also intends 
to identify and request additional documentation such as photos and BAS data, which 
could further verify lighting annual hours of operation. 

 
12 EM&V Protocol D2: M&V Protocols, Option A – Retrofit Isolation: Key Parameter Measurement or 

Option B – Retrofit Isolation: All Parameter Measurement. 
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3.0 PORTFOLIO PERFORMANCE 

This report section presents results for the portfolio overall, market trend analysis, measure 
level analysis that was conducted to help Entergy Arkansas, LLC (EAL) in program planning 
and the Commissioner’s Checklist.  

3.1 PORTFOLIO RESULTS 
In PY2022, EAL offered a portfolio of 11 energy efficiency programs and 1 pilot. Also, through 
its residential programs, EAL implemented the consistent weather approach (CWA), which 
provided a comprehensive range of customer options focused on energy efficiency and demand 
reduction coupled with education and training activities. EAL also seeks to provide customers 
with easy program entry points, flexible options for saving energy, and ongoing support for 
those who want to pursue deeper energy savings or demand reductions through its energy 
efficiency portfolio.  

EAL exceeded its portfolio energy goals, achieving 103 percent (Figure 5). EAL fell short of its 
demand goals, meeting 58 percent of the demand goal (Figure 6). The performance difference 
between energy savings and demand goals is similar to last year and the year prior. A 
continuing recommendation is to investigate ways to better align energy savings and demand 
savings.  

Individual program performance relative to program savings and demand goals varied. Six of 
the 12 programs13 achieved their megawatt-hour savings goals; four other programs' energy 
savings goals ranged between 58 percent and 88 percent of their savings goals. In contrast, 
four of the 12 programs achieved their megawatt savings goals, with an additional two programs 
meeting 90 percent or more of the demand savings goal. The pilot only met 17 percent of its 
energy savings goals. The Agricultural Energy Solutions program was the highest performer 
across energy savings and demand reductions relative to program goals, 186 percent, and 
321 percent, respectively. 
 

 
13 Residential Direct Load Control and Agricultural Irrigation Load Control programs had no megawatt-

hour savings goals. 
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Figure 5. PY2022 Percentage of Net Energy Megawatt-Hour Savings Goals Achieved 

 
 

 
Figure 6. PY2022 Percentage of Net Demand Megawatt Savings Goal Achieved14,15 

 

 
14 Peak demand savings for all non-load-control measures and programs were determined using a peak 

demand definition of Monday—Friday, 1:00 p.m. to 8:00 p.m., June—September, determined in 
accordance with EAL. 

15 Demand-response program savings calculations follow Midcontinent Independent System Operator’s 
(MISO) methodology (explained in relevant event sections), which does not account for post-event 
snapback. Snapback is accounted for when calculating total energy savings. 
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Overall, evaluated savings was nearly identical to claimed energy savings, with an overall 
portfolio gross realization rate of 100 percent for energy savings and demand reductions. 
Program-level gross realization rates ranged from 96 to 107 percent for energy savings and 
94 to 107 percent for demand savings. Table 17 shows the reported and evaluated energy 
savings for EAL's portfolio, sectors, and programs for PY2022. 
 

Table 17. EAL PY2022 Reported and Evaluated Energy Savings16 
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Home Energy Solutions 10% 28,861,401 28,193,281 97.7% 104% 29,392,834 
Energy Solutions for 
Multifamily Homes 

4% 11,127,698 10,645,629 95.7% 100% 10,645,629 

Energy Solutions for 
Manufactured Homes 

2% 5,799,433 6,226,535 107.4% 100% 6,226,535 

Low-Income Solutions  3% 7,936,302 7,856,081 99.0% 100% 7,856,081 
Point of Purchase 
Solutions 

30% 96,446,515 100,534,438 104.2% 87% 87,690,107 

Large Commercial and 
Industrial Solutions 

34% 99,353,362 96,165,716 96.8% 104% 100,459,669 

Small Business 
Solutions 

6% 17,478,253 17,406,720 99.6% 100% 17,403,625 

Public Institutions 
Solutions  

7% 20,397,791 19,479,440 95.5% 99% 19,224,703 

Agricultural Energy 
Solutions 

4% 11,605,460 11,255,071 97.0% 99% 11,142,521 

Residential Direct Load 
Control 

- - - - - - 

Smart Direct Load 
Control Pilot 

1% 3,308,465 3,296,032 99.6% 88% 2,884,190 

Agricultural Irrigation 
Load Control 

- - - - - - 

Total portfolio 100% 302,314,680 301,058,943 100.4% 97% 292,925,895 

* The Residential Direct Load Control and Agricultural Irrigation Load Control programs do not claim energy savings. 
Therefore, these cells are represented with a dash. 

 
16 Results rounded to the nearest whole number. 

179

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  31 
EAL Evaluation Report—PY2022 

 

Table 18 shows the reported and evaluated demand savings for EAL's portfolio, sectors, and 
programs for PY2022.  
 

Table 18. EAL PY2022 Reported and Evaluated Demand Savings17 
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Home Energy Solutions 10% 9,461.9 9,332.6 98.6% 104% 9,740.9 
Energy Solutions for 
Multifamily Homes 

2% 1,887.5 1,782.2 94.4% 100% 1,782.2 

Energy Solutions for 
Manufactured Homes 

1% 793.5 792.3 99.8% 100% 792.3 

Low-Income Solutions  2% 1,899.8 1,889.4 99.5% 100% 1,889.4 
Point of Purchase 
Solutions 

15% 15,065.0 16,177.2 107.4% 86% 13,906.4 

Large Commercial and 
Industrial Solutions 

18% 16,433.7 16,159.8 98.3% 105% 16,999.0 

Small Business Solutions 3% 2,705.9 2,782.8 102.8% 100% 2,782.4 
Public Institutions 
Solutions  

3% 2,871.9 2,770.6 96.5% 99% 2,730.9 

Agricultural Energy 
Solutions 

3% 2,977.5 2,922.2 98.1% 99% 2,893.0 

Residential Direct Load 
Control 

16% 15,841.9 15,371.3 97.0% 100% 15,371.3 

Smart Direct Load Control 
Pilot 

4% 3,868.3 3,868.3 100.0% 100% 3,868.3 

Agricultural Irrigation Load 
Control 

23% 21,958.0 21,795.0 99.3% 100% 21,795.0 

Total portfolio 100% 95,764.8 95,643.7 100.1% 99% 94,551.1 

 
Net savings are calculated based on multiplying evaluated gross savings by an NTG ratio that 
estimates the percentage of savings attributable to the program. NTG was calculated for all 
residential, commercial, and industrial programs (outside of demand response, deemed from 
industry standard) at least once throughout the program cycle. NTG remains strong across all 
programs, with most savings directly attributable to the programs and an overall portfolio NTG 
ratio of 97 percent. The Point of Purchase Solutions (POPS) program had the lowest NTG ratio 
at 87 percent due to the transforming lighting market and the evolving industry standards. Home 
Energy Solutions and Large Commercial and Industrial Solutions programs saw over 100 
percent NTG ratios due to reported spillover where participants installed additional energy 
efficiency measures due to the program. Table 19 shows the NTG factor and source used in the 
net evaluated savings for EAL's PY2022 programs. 
 

 
17 Results are rounded to the nearest whole number. 
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Table 19. PY2022 Net-to-Gross Summary 

Program 
NTG 

ratio18  Source 

Home Energy Solutions 104% PY2020 evaluation, measurement, and verification 
(EM&V) research—participant surveys and market 
actor interviews, supported by PY2018 prior EM&V 
research 

Energy Solutions for Multifamily 
Homes 

100% PY2021 EM&V research—participant surveys and 
market actor interviews 

Energy Solutions for 
Manufactured Homes 

100% PY2021 EM&V research—participant surveys and 
contractor interviews, substantiated in PY2020 process 
evaluation 

Low-Income Solutions  100% PY2020 EM&V research—participant surveys and 
market actor interviews 

Point of Purchase Solutions 87% PY2021 EM&V research—participant surveys and 
market actor interviews 

Large Commercial and 
Industrial Solutions 

104% PY2022 EM&V research—participant surveys and 
market actor interviews 

Small Business Solutions 100% PY2022 EM&V research—participant surveys and 
market actor interviews 

Public Institutions Solutions  99% PY2022 EM&V research—participant surveys and 
market actor interviews 

Agricultural Energy Solutions 99% PY2022 EM&V research—participant surveys  

Residential Direct Load Control N/A Stipulated at 1.0 as industry practice 

Smart Direct Load Control Pilot 88% PY2019 EM&V research—participant surveys and 
market actor interviews 

Agricultural Irrigation Load 
Control 

100% Stipulated at 1.0 as industry practice 

 Total 97%  

 

3.2 MARKET TRENDS STUDY 

The objectives of the market trends study were to (1) characterize the market conditions in 
which the energy efficiency programs operate, (2) identify savings opportunities for the PY2023 
bridge year, and (3) support the planning for next program cycle (PY2024—PY2026). The 
study’s activities included analyses of the Energy Independence and Security Act (EISA) 
standard changes on program savings, in-depth interviews with program design and delivery 
staff (including cost information from contractor invoices), measure trend analysis, and 
benchmarking research.  

 
18 NTG ratios are calculated based on the savings population. While kWh and kW NTG ratios are similar, 
the NTG calculated based on kWh is shown.  
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As documented by Tetra Tech in the PY2020 and PY2021 EAL EM&V reports, EAL staff and 
their implementation contractors worked hard to dynamically change program processes as 
needed to successfully meet the challenges of the COVID-19 pandemic and deliver energy 
efficiency savings to customers. PY2022 continued to see evolving challenges, which the 
market trends study sought to characterize. In addition, the Department of Energy (DOE) 
published two Final Rules related to general service lamps (GSL), in accordance with its 
responsibilities under the 2007 EISA.19 One rule concerned an update to the definitions of GSL 
and general service incandescent lamp. The second rule updated the energy efficiency of GSLs 
to a 45 lumens per watt requirement. The Final Rules went into effect in 2022 with full 
compliance phased in over 2023.  

3.2.1 EISA Impacts  

Next we present key findings and recommendations from the analysis of EISA impacts. Some 
recommendations were presented for the IEM’s consideration for the TRM Version 9.1 updates 
that were in progress, which were included with the IEM providing additional guidance in April 
2023.  

Tetra Tech’s analysis of PY2022 energy savings to date (through June 22) found that only 
approximately one-third of lighting savings would be available if EISA was already in effect this 
year (Table 20).  
 

Table 20. PY2022 Residential Program Lighting Savings to Date—Impacts of EISA Standards 

 Program Pre-EISA (2017) Post-EISA (2017) Realization rate 

Home Energy Solutions              584,457                 189,001  32% 

Energy Solutions for Multifamily Homes              121,203                   73,642  61% 

Low-Income Solutions              175,386                   55,738  32% 

Point of Purchase Solutions (residential)        27,536,785              9,505,398  35% 

Energy Solutions for Manufactured 
Homes 

               31,502                     9,848  31% 

Residential total        28,449,332              9,833,627  35% 

 
The effects of EISA in the commercial programs are substantially less, with the majority of 
lighting savings still being available after the standards change (Table 21).  

 
Table 21. PY2022 Commercial Program Lighting Savings to Date—Impacts of EISA Standards 

 Program Pre-EISA (2017) Post-EISA (2017) Realization rate 

Large Commercial and Industrial Solutions        8,605,553           8,188,725  95% 

 
19 The DOE published the two Final Rules on January 19, 2017, which were scheduled to go into effect 

on January 1, 2020. However, on September 5, 2019, the DOE withdrew both Final Rules. The Final 
Rules were restored in 2022, with the Federal General Service Lamp Definitions (87 FR 27461) and 
Backstop (87 FR 27439) going into effect on July 8 and July 25, 2022, respectively. 
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Public Institutions Solutions        1,399,306           1,358,762  97% 

Small Business Solutions        7,689,472           7,132,395  93% 

Point of Purchase Solutions (commercial)           8,166,273               7,447,958  91% 

Commercial total        25,860,605             24,127,840  93% 

3.2.1.1 EISA Key Findings and Recommendations 

The EISA standards will significantly decrease the lighting savings delivered through EAL’s 
residential energy efficiency programs, with less effect on commercial programs. 

Below are the recommendations that were provided to the IEM for TRM v 9.1 for a residential 
early retirement direct install program strategy and recommended further discussion on the 
appropriate timing of the implementation of the new baseline in 2023.  

3.2.1.2 Early Retirement Residential Direct Install 

With enforcement at the manufacturer and retail level coming fully into effect during 2023, 
customers will soon no longer have the option to purchase less efficient bulbs. However, based 
on the recent residential desk reviews and on-sites conducted by Tetra Tech, there are a 
substantial number of halogen and incandescent lamps currently operating in homes in 
Arkansas, especially in low-income homes, which are served by all of EAL’s residential 
programs. Tetra Tech recommends a delayed implementation of the 45 lumens per watt 
baseline to allow for the early retirement of existing incandescent and halogen lamps in 
residential programs with direct install LED delivery given documentation requirements are met. 
Photo documentation of the replaced incandescent or halogen lamps must be collected to claim 
the early retirement savings.  

Tetra Tech recommended first year savings continue to be calculated using the incandescent or 
halogen lamp baseline assumptions outlined in the Arkansas TRM Version 9.0 for all residential 
LED direct installations with documentation of inefficient bulb replacement through December 
31, 2023. The market may be reassessed for PY2024. 

The measure life for indoor and outdoor LED lamps is 12.5 years based on the IEM’s review of 
2021 EM&V shelfing studies. Due to the DOE standards, the savings over the useful life will 
need to be adjusted to account for the 45 lumens per watt standards for all years after 2025. 
The new baseline should be applied for all years after 2025; this is when the incandescent or 
halogen lamp baseline bulbs will be at the end of their useful life and need to be replaced. An 
example calculation demonstrating the dual baseline methodology for Arkansas using a 60 W 
equivalent lamp is below: 

 
Tier 1 Energy Savings—PY2023 through PY2025 

𝑘𝑘𝑘𝑘ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = �
43 −𝑘𝑘𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝

1000
� × 𝐻𝐻𝐻𝐻𝐻𝐻 × 𝐼𝐼𝐼𝐼𝐼𝐼 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐸𝐸  × 2 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 

Tier 2 Energy Savings—PY2026 through PY2036 

𝑘𝑘𝑘𝑘ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = �
20−𝑘𝑘𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝

1000
� × 𝐻𝐻𝐻𝐻𝐻𝐻 × 𝐼𝐼𝐼𝐼𝐼𝐼 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐸𝐸  × 10.5 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 
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Lifetime kWh Savings 
𝑘𝑘𝑘𝑘ℎ𝑙𝑙𝑠𝑠𝑙𝑙𝑙𝑙𝑝𝑝𝑠𝑠𝑙𝑙𝑙𝑙 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑘𝑘𝑘𝑘ℎ𝑇𝑇𝑠𝑠𝑙𝑙𝑇𝑇 1 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 +  𝑘𝑘𝑘𝑘ℎ𝑇𝑇𝑠𝑠𝑙𝑙𝑇𝑇 2 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠  

3.2.1.3 Timing of Baseline Change 

In addition, we recommended the IEM consider further discussion on a TRM mid-PY2023 
implementation date for the EISA baseline change. Financial enforcement for retailers of the 
EISA standard phases in between March 1, 2023, and August 1, 2023. Tetra Tech has received 
feedback that retailers are likely to discount inefficient lighting to move their inventory as they 
work toward full compliance with EISA during 2023. Prematurely discontinuing or having to 
decrease incentives as of January 1 at retail stores for efficient bulbs during this transition 
period could result in increased inefficient bulbs in Arkansas homes and businesses. This 
consideration is important for upstream programs such as EAL’s Point of Purchase Solutions.    

3.2.2 Market Conditions  

The market conditions characterization is based on in-depth interviews with six implementation 
contractor staff and cost information from invoices. The key take-away is that energy efficiency 
gains are increasingly challenging and expensive to obtain.  

An overarching theme is that the cost of energy efficiency is increasing. There are two primary 
causes of this:  

• Increased costs due to inflationary pressures. Interviewees reported increased costs 
from appliances to insulation. “Increased prices are being felt in every product.” A 
number of costs identified through the invoice review have doubled, including refrigerant, 
smoke/CO detectors, exhaust fan ducts and insulation.   

• Market saturation resulting from program efforts and growth of solar. A commonly 
repeated statement in the interviews was, “the low hanging fruit is gone.” Implementation 
contractors feel due to multi-year successful energy efficiency programs in Arkansas and 
increased codes and standards, much of the low-cost lighting and other improvements 
with shorter payback periods that have already been implemented throughout EAL’s 
territory or are no longer available. Another development reducing opportunity in the 
market is, “aggressive solar.” Some commercial customers who previously participated 
at other locations have new locations that do not qualify as a result of their significant 
use of solar power.   

In addition to cost concerns, economic uncertainty is a barrier to moving customers forward with 
energy efficiency improvements. It was reported both residential and commercial customers are 
prioritizing other needs over energy efficiency. Commercial customers are, “holding their money 
a little closer to their chest now,” and residential customers, “can do less impulse spending now, 
they have less flexibility.” Interviewees have also seen new construction slow down and report a 
handful of planned projects are now postponed due to both economic uncertainty and increased 
costs of construction.  

Decreasing profit margin (reported as resulting primarily from increased shipping and 
transportation costs) are affecting program partnerships across the distribution channel. 
Interviewees reported that the programs’ retailer, distributor, and manufacturer partners are, 
“Singing the same song. They are all feeling the pinch, mainly shipping costs are affecting 
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things. They have a minimum threshold now they need for shipping. Their profit margins have 
eroded.” Inventory shortages are further affecting partnerships with retailers as they are 
primarily trying to manage increased inventory uncertainty. They are more concerned if they will 
have empty shelves than the efficiency of the products on the shelves or available program 
discounts. Some contractors have dropped out of the programs; residential programs 
specifically have seen this, because of their decreased profit margins due to increased costs of 
materials and increased transportation costs. “It is no longer worth it for them to participate.”    

Finally, staffing and supply chain issues that first presented themselves as pandemic challenges 
are reported as persisting and continuing to impact the programs. Staff shortages are 
throughout program delivery from the implementation contractors to contractors working in the 
field to commercial customers themselves. This negatively impacts relationship-building with 
customers as staff turnover and staff constraints are prevalent, leading to “halted or prolonged 
projects.” Supply chain issues are having similar effects. Customers often cannot afford to wait 
for the efficient equipment, resulting in lost opportunities. “The lead time to get things is at least 
twice as long.”  

3.2.2.1 Market Trends Key Findings and Recommendations 

The PY2023 bridge year presents challenges as EISA comes into effect, inflationary pressures 
are expected, and many predict a recession that may exacerbate further the financial barriers 
noted. For the most part, implementation contractors will need to work within set program 
budgets, which somewhat limits flexibility in incentive amounts to respond to these challenges.  

The new program cycle provides more lead time for EAL to transition its portfolio, accounting for 
the substantial impacts of EISA on the residential programs by exploring new offerings for 
customers and increasing successful offerings from the current program cycle. Planning of 
program budgets for the new program cycle should reflect anticipated increased costs for 
energy efficiency gains and fully assess what can be achieved cost-effectively. The second part 
of this market trends study—measure trend analysis and benchmarking research—will focus on 
key findings and recommendations to support the planning effort for the next program cycle.  

Below we provide recommendations for EAL’s consideration given the key findings from the 
market conditions characterization.  

3.2.2.2 Expand Existing Measures with Market Potential 

EAL has been increasing the number of smart thermostats incentivized through the programs, 
expanding to commercial customer segments as well as residential customers. EAL, Tetra Tech 
and the IEM continue to work together gathering data to see if commercial smart thermostat 
deemed savings can be supported as a deemed savings in the TRM in addition to residential 
smart thermostats.  

Information on smart thermostats and other energy efficiency measures is collected regularly by 
the US Energy Information Administration (EIA). The EIA’s most recent Residential Energy 
Consumption Survey (REC) was conducted from 2020 through early 2021. Results are reported 
by region; the West South-Central region includes Arkansas, Louisiana, Oklahoma, and Texas. 
The most recent results indicate an opportunity to increase market penetration of smart 
thermostats.   
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Table 22. EIA 2020−2021 RECs Thermostat Summary Data—West South-Central Region 

South Census Region 

Number of housing units (million) 

Has thermostat Total US West South-Central 
Yes 109.35 12.70 

Smart or internet-connected thermostat 12.78 1.75 

Programmable thermostat 52.49 5.73 

Non-programmable thermostat 44.08 5.22 

No 12.73 1.79 

Does not use heating or air-conditioning equipment 1.45 0.13 

Source: https://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%207.8.pdf. 

 
EAL has been incentivizing efficient room air-conditioners through the POPS program. There is 
an opportunity to also deliver efficient room air-conditioners through the other residential 
programs including Multifamily, Manufactured homes, and Home Energy Solutions. Recently, 
ICF, the Multifamily Energy Solutions implementer, discussed with EAL and Tetra Tech a multi-
family facility that did not have central AC that was interested in efficient room AC units. While 
there is not as much potential as for smart thermostats, the most recent RECs data does 
indicate a segment of the residential market that has opportunity.  
 

Table 23. EIA 2020−2021 RECs Thermostat Summary Data—West South-Central Region 

South Census Region 

Number of housing units (million) 

Number of window or wall air conditioners used 

One .89 

Two .67 

Three .44 

Four or more .33 

Does not use window or wall air-conditioner 11.42 

Does not use air-conditioning equipment .87 

Source: https://www.eia.gov/consumption/residential/data/2020/hc/pdf/HC%207.8.pdf. 
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3.2.2.3 Low- and No-Cost Options for the Customer 

Offering low- and no-cost measures for customers can address the financial barriers identified 
due to increased economic uncertainty. Appliance recycling is an established measure included 
in many state TRMs. It can be offered at no cost to customers, or an incentive can be provided 
to the customer to remove the older, inefficient appliance. While this service often barely passed 
cost-effectiveness testing, it can provide the opportunity to educate customers about other 
energy efficiency offerings. EAL, Tetra Tech, and CLEAResult have been working together to 
establish reliable savings for appliance recycling in Arkansas.  

3.2.2.4 Online Offerings  

It was noted in the in-depth interviews that while many customers have gone back to in-person 
shopping, a high percentage of purchases remain online. It was hypothesized this may be 
because customers found online shopping convenient, because of ongoing health and safety 
concerns, or a combination of both. Regardless, assuming a high percentage of online shopping 
is stable or increasing, EAL should continue to explore online delivery of measures and possible 
expansions for the PY2023 bridge year and next program cycle.  

Financing Options  

Given the financial barriers noted, EAL may want to investigate the feasibility of different 
customer financing strategies for the next program cycle. If EAL is interested in exploring the 
feasibility of financing, Tetra Tech will include utility program financing options in the 
benchmarking research that will be conducted in the next round of activities for this market 
trends study.   

3.3 MEASURE-LEVEL TREND ANALYSIS 

This section presents analysis to assist EAL with program planning. Each EAL program targets 
a specific sector or subset of EAL’s customers; however, the portfolio provides a wide range of 
energy efficiency measures to all customer classes across EAL’s territory. This section 
summarizes and analyzes the measures offered by EAL since 2017.  

3.3.1 Key Findings  

The percentage of portfolio net energy savings coming from lighting measures has decreased in 
the past five years, from almost 68 percent in 2017 to 44 percent in 2022.20 During the same 
time, envelope measures’ net energy savings increased from 11 to 18 percent of EAL’s 
portfolio. Table 24 provides net energy savings and annual portfolio contribution by measure 
and year, while Figure 7 and Table 26 provide the percentage of total portfolio net energy 
savings across major measure categories and years. 
 

 
20 Lighting includes both lighting and custom lighting measures. 
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Table 24. Portfolio Net Energy Savings by Year21 

Measure 2017 2018 2019 2020 2021 2022 

Lighting 166,793,182 151,108,341 137,763,419 129,489,236 121,011,056 117,737,600 

CEI 0 0 0 0 46,282,095 35,718,020 

Duct sealing 20,430,411 23,676,569 23,584,777 34,601,308 36,870,819 37,758,860 

Custom other 22,385,721 28,155,198 24,420,374 54,643,410 24,833,072 35,982,984 

APS 2,465,866 2,921,167 10,479,824 11,486,241 18,696,574 11,694,740 

Smart thermostat 4,731,004 7,234,528 10,041,652 20,994,997 15,476,846 4,209,514 

Custom lighting 7,609,051 6,929,022 4,938,316 13,313,382 13,425,635 11,142,520 

Envelope 0 0 8,414,786 7,856,520 9,270,508 5,819,974 

Custom HVAC 5,385,928 5,601,603 2,166,419 5,459,916 8,253,378 1,064,809 

Ceiling insulation 3,974,535 4,300,516 5,009,060 5,672,761 5,271,649 4,968,349 

Air infiltration 3,132,068 3,421,356 3,612,310 5,124,279 4,686,081 4,094,911 

AC/HP TU 5,354,733 7,873,043 1,320,560 2,419,767 2,392,191 3,498,318 

DHW 353,762 221,221 210,561 166,171 318,894 315,357 

Pool pumps 119,968 152,391 437,096 334,151 307,388 117,247 

HVAC 962,103 1,873,934 1,596,618 507,158 238,237 834,756 

Refrigeration 3,531,932 2,083,619 1,044,494 575,531 204,378 983,697 

Low-flow showerhead 207,541 180,749 195,405 269,335 203,493 403,622 

Other 0 0 0 0 85,165 0 

Air purifier 0 3,873 11,034 24,687 57,228 14,108 

Faucet aerator 32,395 121,111 25,369 54,184 42,018 56,435 

AC/HP replacement 6,451,413 0 7,876,560 0 11,835 89,542 

Dehumidifier 0 7,203 3,938 5,280 3,431 2,854 

Freezers 0 0 0 39 175 372 

VFD 615 0 0 0 0 16,415,150 

Battery chargers 80,093 5,117 159,629 209,261 0 2,134 

Clothes washer 26,310 18,627 3,580 0 0 0 

Com. door air 
infiltration 

3,055,396 3,435,678 58,990 0 0 0 

Electronically 
commutated motor 
(ECM) 

0 0 290,922 0 0 0 

HPWH 4,927 0 0 0 0 0 

 
21 All tables and figures in this section exclude energy savings from demand response (AILC, Residential 

DLC, BYOT/MYTP, and SDLC) and behavioral programs (Residential Rewards). 
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Measure 2017 2018 2019 2020 2021 2022 

Motors 0 56,427 0 0 0 0 

Total 257,088,955 249,381,293 243,665,692 293,207,616 307,942,146 292,925,895 

 
Table 25. Percentage of Portfolio Net Energy Savings by Measure and Year 

Measure 2017 2018 2019 2020 2021 2022 

Lighting 64.9% 60.6% 56.5% 44.2% 39.3% 40.2% 

CEI 0.0% 0.0% 0.0% 0.0% 15.0% 12.2% 

Duct sealing 7.9% 9.5% 9.7% 11.8% 12.0% 12.9% 

Custom other 8.7% 11.3% 10.0% 18.6% 8.1% 12.3% 

APS 1.0% 1.2% 4.3% 3.9% 6.1% 4.0% 

Smart thermostat 1.8% 2.9% 4.1% 7.2% 5.0% 1.4% 

Custom lighting 3.0% 2.8% 2.0% 4.5% 4.4% 3.8% 

Envelope 0.0% 0.0% 3.5% 2.7% 3.0% 2.0% 

Custom HVAC 2.1% 2.2% 0.9% 1.9% 2.7% 0.4% 

Ceiling insulation 1.5% 1.7% 2.1% 1.9% 1.7% 1.7% 

Air infiltration 1.2% 1.4% 1.5% 1.7% 1.5% 1.4% 

AC/HP TU 2.1% 3.2% 0.5% 0.8% 0.8% 1.2% 

DHW 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 

Pool pumps 0.0% 0.1% 0.2% 0.1% 0.1% <0.1% 

HVAC 0.4% 0.8% 0.7% 0.2% 0.1% 0.3% 

Refrigeration 1.4% 0.8% 0.4% 0.2% 0.1% 0.3% 

Low-flow showerhead 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 

Other 0.0% 0.0% 0.0% 0.0% <0.1% 0.0% 

Air purifier 0.0% <0.1% <0.1% <0.1% <0.1% <0.1% 

Faucet aerator <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% 

AC/HP replacement 2.5% 0.0% 3.2% 0.0% <0.1% <0.1% 

Dehumidifier 0.0% <0.1% <0.1% <0.1% <0.1% <0.1% 

Freezers 0.0% 0.0% 0.0% <0.1% <0.1% <0.1% 

VFD <0.1% 0.0% 0.0% 0.0% 0.0% 5.6% 

Battery chargers <0.1% <0.1% 0.1% 0.1% 0.0% <0.1% 

Clothes washer <0.1% <0.1% <0.1% 0.0% 0.0% 0.0% 

Com. door air infiltration 1.2% 1.4% <0.1% 0.0% 0.0% 0.0% 

ECM 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 

HPWH <0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 
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Measure 2017 2018 2019 2020 2021 2022 

Motors 0.0% <0.1% 0.0% 0.0% 0.0% 0.0% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 
 

Figure 7. Distribution of Portfolio Net Energy Savings by Measure Category and Year (2017−2022) 

 
 

Table 26. Distribution of Portfolio Net Energy Savings by Measure Category and Year 

Measure category 2017 2018 2019 2020 2021 2022 

Lighting 64.9% 60.6% 56.5% 44.2% 39.3% 40.2% 

Envelope 10.6% 12.5% 16.5% 17.3% 17.5% 5.1% 

CEI 0.0% 0.0% 0.0% 0.0% 15.0% 12.2% 

Custom other 8.7% 11.3% 10.0% 18.6% 8.1% 12.3% 

HVAC 6.9% 6.9% 8.7% 9.1% 6.6% 21.4% 

Other (APS) 1.0% 1.2% 4.3% 3.9% 6.1% 0.0% 
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Measure category 2017 2018 2019 2020 2021 2022 

Custom lighting 3.0% 2.8% 2.0% 4.5% 4.4% 3.8% 

Custom HVAC 2.1% 2.2% 0.9% 1.9% 2.7% 0.4% 

DHW 0.3% 0.3% 0.4% 0.3% 0.3% 0.3% 

Refrigeration 1.4% 0.8% 0.4% 0.2% 0.1% 0.3% 

Other (HEBC) <0.1% <0.1% 0.1% 0.1% <0.1% 0.0% 

Appliance <0.1% <0.1% <0.1% <0.1% <0.1% 4.0% 

Motors 0.0% <0.1% 0.1% 0.0% 0.0% 0.0% 

Other (Com. door air infil.) 1.2% 1.4% <0.1% 0.0% 0.0% 0.0% 

VFD <0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

3.3.2 Commercial Sector 

The commercial sector programs, much like the overall portfolio, had a majority of net energy 
savings from lighting measures and installations. However, the proportion of commercial 
savings coming from lighting decreased each year between 2017 and 2022, from a high point of 
70 percent of sector savings to 40 percent in 2022. As of 2022, continuous energy improvement 
(CEI) projects now contribute roughly one-fifth of commercial sector energy savings, with 
custom other (i.e., custom projects that involve neither lighting nor HVAC installations) also 
contributing 22 percent of savings. Table 27 provides a full distribution of net energy savings by 
measure and year in the commercial sector, with Figure 8 showing trends among commercial 
programs from 2017 through 2022. 
 
Table 27. Percentage of Net Energy Savings by Measure and Year (kWh)—Commercial Programs 

 Percentage of net energy savings by measure and year (kWh) 

Measure  2017 2018 2019 2020 2021 2022 

Lighting 70.2% 66.5% 65.9% 47.2% 35.6% 33.9% 

CEI 0.0% 0.0% 0.0% 0.0% 25.5% 21.6% 

Custom other 13.4% 16.2% 14.5% 28.2% 13.7% 21.8% 

HVAC 4.2% 6.6% 9.2% 10.4% 7.8% 10.5% 

Custom lighting 4.6% 4.0% 2.9% 6.9% 7.4% 6.7% 

Envelope 0.0% 0.0% 5.0% 4.1% 5.1% 3.5% 

Custom HVAC 3.2% 3.2% 1.3% 2.8% 4.6% 0.6% 

DHW 0.2% 0.2% 0.3% 0.1% 0.2% 0.2% 

Refrigeration 2.1% 1.2% 0.6% 0.3% 0.1% 0.6% 

Other (HEBC) <0.1% <0.1% 0.1% 0.1% <0.1% 0.0% 

Motors 0.0% <0.1% 0.2% 0.0% 0.0% 0.0% 

Other (APS) 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 
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 Percentage of net energy savings by measure and year (kWh) 

Measure  2017 2018 2019 2020 2021 2022 

Other (com door air infil.) 1.8% 2.0% <0.1% 0.0% 0.0% 0.0% 

VFD <0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 
 
 

Figure 8. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Commercial 
Programs 

 

 

3.3.2.1 Agricultural Energy Solutions 

Apart from 2019 and 2020, where one custom VFD project occurred in both years, all energy 
savings in the Agricultural Energy Solutions (AES) program came from lighting installations and 
retrofits, as shown in Table 28. 
 
Table 28. Net Energy Savings by Measure and Year (kWh)—Agricultural Energy Solutions Program 

Measure 2017 2018 2019 2020 2021 2022 

Custom lighting 7,609,051  6,929,022  4,938,316  13,313,382  13,425,635  11,142,520 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2017 2018 2019 2020 2021 2022

Lighting CEI Custom Other

HVAC Custom Lighting Envelope

Custom HVAC DHW Refrigeration

Other (HEBC) VFD Motors

Other (APS) Other (Com Door Air Infil)

192

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  44 
EAL Evaluation Report—PY2022 

 

Measure 2017 2018 2019 2020 2021 2022 

Custom VFD 0 0 37,461  24,669  0 0 

Total 7,609,051  6,929,022  4,938,316  13,313,382  13,425,635  11,142,520 

3.3.2.2 Public Institutions Solutions22 

The Public Institutions Solutions (PIS) program has greatly decreased the amount of savings 
coming from lighting measures during the past five years. Table 29 details total program savings 
since 2017. Since 2020, HVAC measures have contributed the highest proportion of net energy 
savings in PIS, with 52 percent and 57 of net energy savings in 2021 and 2022, respectively. 
 
Table 29. Net Energy Savings by Measure and Year (kWh)—Public Institutions Solutions Program 

Measure 2017 2018 2019 2020 2021 2022 

HVAC 61,100 222,801 433,319 11,972,620 10,431,055 11,030,222 

Lighting 19,060,779 20,841,597 15,876,758 9,016,732 5,650,769 3,728,282 

Custom other 112,181 187,003 71,245 2,876,196 1,810,040 570,965 

CEI 0 0 0 0 1,389,771 2,921,962 

Envelope 0 0 0 392,840 916,969 847,075 

DHW 34,373 102,089 0 101,077 36,225 126,197 

Custom HVAC 0 3,647,408 882,217 0 0 0 

Other (APS) 418,009 0 0 0 0 0 

Other (com door air 
infil.) 

46,181 110,233 58,990 0 0 0 

Refrigeration 208,080 0 0 0 0 0 

Total 19,940,702 25,111,131 17,322,529 24,359,465 20,234,829 19,224,703 

 
22 Includes CitySmart data pre-2020. 
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3.3.2.3 Large Commercial and Industrial  

The Large Commercial and Industrial program also witnessed a decline in lighting savings 
relative to other measures in 2022 compared to previous years. In 2017, 65 percent of the 
Commercial and Industrial program’s net energy savings came from lighting measures; in 2022 
this number dropped to 24 percent. Other custom projects have always provided a large portion 
of Commercial and Industrial program savings, ranging from 20 to 44 percent in the past six 
years. More recently, the program has added continuous energy improvement (CEI) projects to 
the measure mixture; these projects contributed 33 percent of program savings in 2022. CEI 
projects were previously categorized as other custom projects. Figure 9 and Table 30 provide 
details on the distribution of savings among Large Commercial and Industrial program 
measures between 2017 and 2022. 
 

Figure 9. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Large 
Commercial and Industrial Program 

 
 

Table 30. Percentage of Net Energy Savings by Measure and Year (kWh)—Large Commercial and 
Industrial Program 

Measure 2017 2018 2019 2020 2021 2022 

CEI 0.0% 0.0% 0.0% 0.0% 39.2% 32.6% 

Lighting 65.1% 64.4% 63.8% 42.7% 25.7% 23.7% 

Custom other 22.7% 28.0% 25.4% 44.0% 20.1% 35.2% 

Custom HVAC 5.5% 2.0% 1.3% 4.6% 7.2% 1.1% 

Envelope 0.0% 0.0% 6.6% 3.4% 5.4% 3.1% 
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Measure 2017 2018 2019 2020 2021 2022 

HVAC 0.9% 1.6% 1.2% 4.5% 1.9% 3.2% 

Refrigeration 3.2% 2.0% 1.1% 0.5% 0.2% 1.0% 

DHW 0.2% 0.1% 0.1% <0.1% 0.1% 0.1% 

Other (HEBC) 0.1% <0.1% 0.2% 0.2% 0.1% 3.0% 

Motors 0.0% 0.1% 0.3% 0.0% 0.0% 0.0% 

Other (com door air 
infil) 2.3% 1.8% 0.0% 0.0% 0.0% 

0.0% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

3.3.2.4 Small Business Solutions 

The Small Business Solutions program remains dominated by lighting savings, with 72 percent 
of net savings coming from lighting installations in 2022. This trend was relatively consistent 
during the past six years, with lighting responsible for 67 to 96 percent of program savings. 
HVAC measures are also a relatively large contributor to savings, with more than 17 percent of 
program savings coming from HVAC measures in 2022. Figure 10 and Table 31 provide details 
on the distribution of savings among Small Business Solutions measures between 2017 and 
2022. 
 
 
Figure 10. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Small Business 

Solutions Program 
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Table 31. Percentage of Net Energy Savings by Measure and Year (kWh)—Small Business 
Solutions Program 

Measure 2017 2018 2019 2020 2021 2022 

Lighting 95.6% 91.2% 85.3% 66.9% 82.9% 71.7% 

Envelope 0.0% 0.0% 14.1% 18.1% 10.1% 10.5% 

HVAC 0.0% <0.1% 0.0% 14.8% 6.6% 17.8% 

DHW 0.4% 0.4% 0.4% 0.3% 0.4% 0.1% 

Other (com door air 
infil) 

3.3% 8.1% 0.0% 0.0% 0.0% 0.0% 

Refrigeration 0.7% 0.3% 0.2% 0.0% 0.0% <0.1% 

VFD <0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

3.3.2.5 Point of Purchase Solutions—Midstream Lighting 

The Commercial Midstream Lighting program, which merged into the Point of Purchase 
Solutions (POPS) program in 2020, provides lighting measures to commercial customers 
through participating distributors. While the Commercial Midstream Lighting program offered 
customers rebates for additional, non-lighting measures (i.e., variable frequency drives (VFD)), 
the commercial portion of the POPS program focuses solely on lighting. Table 32 summarizes 
the programs’ net savings since 2017. 
 
Table 32. Net Energy Savings by Measure and Year (kWh)—Commercial Midstream Lighting/Point 

of Purchase Solutions Programs 

Measure 2017 2018 2019 2020 2021 2022 

Lighting 12,312,436  13,282,892  21,346,170  19,256,550  11,866,983  16,052,790 

Pumps 0  38,656   252,103  0 0 0 

Total 12,312,436  13,321,548  21,598,273  19,256,550  11,866,983  16,052,790 

3.3.3 Residential Sector 

The residential sector programs, much like the overall portfolio, had a majority of net energy 
savings from lighting measures and installations. From a high point of 55 percent of sector 
savings in 2017, lighting’s contribution to residential energy savings decreased to 36 percent in 
2019 before climbing in 2020 to 38 percent, increasing again in 2021 to 45 percent, and a final 
increase to 48 percent of sector savings in 2022. HVAC measures contribute the second largest 
portion of residential sector savings in 2022 at 35 percent of annual residential sector savings. 
Table 33 provides a full distribution of net energy savings by measure and year in the residential 
sector, with Figure 11 showing trends among residential programs from 2017 through 2022. 
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Table 33. Percentage of Net Energy Savings by Measure and Year (kWh)—Residential Programs 

Measure 2017 2018 2019 2020 2021 2022 

Lighting 55.1% 46.9% 35.5% 38.3% 44.6% 48.3% 

Envelope 30.3% 41.1% 42.4% 43.0% 35.1% 7.1% 

Other (APS) 2.3% 3.9% 14.0% 11.5% 14.7% 0.9% 

HVAC 11.8% 7.6% 7.5% 6.5% 5.0% 34.9% 

DHW 0.4% 0.4% 0.6% 0.7% 0.5% 0.4% 

Appliance <0.1% <0.1% <0.1% <0.1% <0.1% 8.4% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 
Figure 11. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Residential 

Programs 

 

3.3.3.1 Home Energy Solutions 

The Home Energy Solutions (HES) program, previously dominated by envelope savings, saw 
HVAC savings take over prime position in 2022 with 75 percent of net savings. This was a result 
of a concerted effort by EAL and its implementation contractor to increase HVAC in the program 
to better align with planning estimates for the program. Figure 12 and Table 34 provide details 
on the distribution of savings among Home Energy Solutions program measures between 2017 
and 2022. 
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Figure 12. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Home Energy 
Solutions Program 

 
 

Table 34. Percentage of Net Energy Savings by Measure and Year (kWh)—Home Energy Solutions 
Program 

 Percentage of net energy savings by measure and year (kWh) 

Measure 2017 2018 2019 2020 2021 2022 

Envelope 86.1% 90.2% 90.9% 92.1% 88.6% 18.3% 

HVAC 6.3% 3.8% 3.5% 3.0% 4.3% 74.7% 

Lighting 4.0% 3.5% 3.4% 3.1% 4.4% 4.1% 

Other 
(APS) 

2.8% 1.8% 1.7% 1.4% 2.3% 2.6% 

DHW 0.8% 0.7% 0.5% 0.5% 0.4% 0.3% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

3.3.3.2 Energy Solutions for Manufactured Homes 

The Manufactured Homes program was dominated by envelope savings between 2017 and 
2021, with at least 74 percent of net savings coming from envelope measures each of the five 
years. In 2022 only 6 percent of savings from manufactured homes projects came from 
envelope measures, while 91 percent came from HVAC projects. Figure 13 and  
Table 35 provide details on the distribution of savings among Manufactured Homes measures 
between 2017 and 2022. 
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Figure 13. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Energy 
Solutions for Manufactured Homes Program 

 
 

Table 35. Percentage of Net Energy Savings by Measure and Year (kWh)—Energy Solutions for 
Manufactured Homes Program 

 Percentage of net energy savings by measure and year (kWh) 

Measure 2017 2018 2019 2020 2021 2022 

Envelope 73.9% 82.6% 86.1% 78.3% 83.1% 6.2% 

HVAC 25.9% 16.6% 10.2% 19.7% 13.6% 91.1% 

Lighting 0.1% 0.2% 1.1% 1.0% 1.4% 1.1% 

DHW 0.1% 0.3% 2.2% 0.6% 0.8% 0.6% 

Other 
(APS) 

<0.1% 0.3% 0.4% 0.5% 1.2% 1.0% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

3.3.3.3 Energy Solutions for Multifamily Homes 

The Multifamily Homes program has been dominated by HVAC and envelope savings for the 
past six years. In 2017, HVAC was responsible for 71 percent of the savings, and envelope 
measures 28 percent of savings. This trend shifted in the years after, where in 2021, 80 percent 
of program savings came from envelope measures and 16 percent from HVAC. In 2022, 
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however, this trended reverted back and HVAC measures account for 78 percent of multifamily 
homes savings, and only 18 percent comes from envelope savings. Figure 14 and 
Table 36 provide details on the distribution of savings among Multifamily Homes measures 
between 2017 and 2022. 
 

Figure 14. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Energy 
Solutions for Multifamily Homes Program 

 
 

Table 36. Percentage of Net Energy Savings by Measure and Year (kWh)—Energy Solutions for 
Multifamily Homes Program 

 Percentage of net energy savings by measure and year (kWh) 

Measure 2017 2018 2019 2020 2021 2022 

Envelope 27.7% 57.1% 67.0% 78.4% 80.0% 17.6% 

HVAC 71.1% 42.2% 32.2% 19.4% 16.4% 77.8% 

Lighting 0.1% 0.2% 0.3% 1.0% 2.0% 1.7% 

Other 
(APS) 

0.1% 0.1% <0.1% 0.4% 0.8% 1.3% 

DHW 0.9% 0.4% 0.5% 0.8% 0.8% 1.6% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
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3.3.3.4 Point of Purchase Solutions 

The Point of Purchase Solutions program has had the majority of its savings come from lighting 
over the past six years, with between 70 and 97 percent of POPS savings. In 2022 HVAC and 
appliance measures were the next largest contributors with about 7 percent from each. Figure 
15 and Table 37 provide details on the distribution of savings among Point of Purchase 
Solutions measures between 2017 and 2022. 
 

Figure 15. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Point of 
Purchase Solutions Programs 

 
 

Table 37. Percentage of Net Energy Savings by Measure and Year (kWh)—Point of Purchase 
Solutions Programs 

 Percentage of net energy savings by measure and year (kWh) 

Measure 2017 2018 2019 2020 2021 2022 

Lighting 97.1% 93.2% 69.9% 74.8% 73.6% 84.9% 

Other (APS) 2.6% 6.4% 27.2% 21.9% 23.8% 5.8% 

HVAC 0.0% 0.0% 2.4% 2.5% 2.0% 7.7% 

DHW 0.2% 0.3% 0.5% 0.7% 0.5% 0.5% 

Appliance 0.1% 0.1% 0.1% 0.1% 0.1% 1.0% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 84.9% 
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3.3.3.5 Low-Income Solutions  

The Low-Income Solutions program was primarily driven by envelope savings in 2020 and 
2021, with 74 and 76 percent of LIS net savings respectively. In 2022, envelope savings only 
account for 18 percent of savings, while HVAC contributed to 74 percent of LIS savings. Figure 
16 and Table 38 provide details on the distribution of savings among Low-Income Solutions 
measures between 2020 and 2022. 
 

Figure 16. Distribution of Net Energy Savings by Measure and Year (2017−2022)—Low-Income 
Solutions Program 

 
 
 

Table 38. Percentage of Net Energy Savings by Measure and Year (kWh)—Low-Income Solutions 
Program 

Measure 2020 2021  

Envelope 73.8% 75.8% 18.3% 

HVAC 15.5% 18.1% 73.6% 

Lighting 5.6% 3.4% 3.8% 

Other (APS) 4.1% 2.3% 2.2% 

DHW 1.0% 0.5% 2.1% 

Total 100.0% 100.0% 100.0% 
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3.4 COMPREHENSIVENESS CHECKLIST 

The EM&V effort includes an annual review of the Arkansas Public Service Commission’s 
(APSC) Comprehensiveness Checklist (Comprehensive Checklist) to assess portfolio 
performance against the checklist's seven factors. From the EM&V team's assessment, EAL 
met the APSC’s Comprehensiveness Checklist's objectives in PY2022. 
 
 
Comprehensiveness Factor 1  
Whether the programs or portfolios provide, directly or through identification and coordination, the 
education, training, marketing, or outreach needed to address market barriers to adopting cost-
effective energy efficiency measures. 

 
The EM&V team assessed this factor through in-depth interviews with EAL's implementation 
contractors and a review of marketing and training materials. The EAL programs continued to 
provide education and outreach to trade allies and customers that address specific market 
barriers to adopting cost-effective efficiency measures. For some programs, trade ally technical 
training increased, and there were several initiatives to increase the effectiveness of marketing 
and outreach. The following highlights specific efforts made to achieve this factor:  

• Program branding and all marketing materials continue to carry the EAL Solutions logo. 
Marketing collateral was updated and refreshed.   

• Mass marketing, coupled with targeted marketing to specific segments, continued to 
raise awareness among customers. EAL and its implementation contractors sought out 
various speaking opportunities, participated in community events, and conducted in-
person visits to target markets. Remote outreach efforts included media buys (print and 
radio were the most common), direct mailings, telephone calls, and email blasts. Email 
blasts were incredibly successful in raising awareness and motivating customers to 
participate. In addition, EAL's active engagement of trade allies and social service 
organizations supported awareness building and participation as found in process 
evaluation surveys 

• Trade ally education and training continued across all programs and expanded to meet 
specific measures. For the commercial programs, a trade ally specialist position 
continued to focus on recruiting and training trade allies on all programs, measures, 
incentive levels, marketing, and project savings calculators. Trade ally summits were 
also held for educational purposes and recognized high-performing trade allies with 
awards to foster continued program participation. EAL combined the upstream 
residential and midstream commercial lighting programs into the Point of Purchase 
Solutions program starting in PY2020. The combined program facilitated the program 
implementer focusing on retailer and distributor outreach and training to help sales 
associates be subject-matter experts that could influence decision-making during the 
purchase.  
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• EAL solicited customer feedback to improve customer outreach and education. 
Programs provided a toll-free telephone number to customers to speak directly with 
customer service representatives. Also, several programs in EAL's portfolio conducted 
periodic surveys to receive feedback about satisfaction directly from program 
participants. Overall, PY2020−PY2022 process evaluations with participants found very 
high satisfaction with EAL programs. 

• Program staff dedicated marketing and outreach across all EAL territories. EAL 
program managers and implementation contractor staff are program experts and 
provide education and outreach about programs, including other utilities' programs. 
Also, program staff recruit trade allies that provide additional program reach across 
EAL's service territory and help them successfully achieve goals. Online purchasing 
tools expanded this program cycle, allowing customers to identify their rebated items 
online, verify eligibility, and obtain a scannable code for use at participating retailers, 
further increasing the accessibility and ease of participation. While online offerings 
increased in response to the pandemic, implementation staff believe it is a preferred 
option for a segment that is here to stay and has continued to build on these efforts. 

• EAL increased offerings to low-income customers due to the substantial affordability 
barriers this sector faces. In addition to downstream program offerings, EAL and its 
implementation contractor partnered with various organizations that serve low-income 
customers, such as food banks, to deliver energy-efficient products to these 
households. It also increased participation of retailers in low-income neighborhoods 
that participate in the POPS program.   
 
 

Comprehensiveness Factor 2  
Whether the program or portfolio has adequate budgetary, management, and program delivery 
resources to plan, design, implement, oversee, and evaluate energy efficiency programs. 

 
The EM&V team assessed this factor through performance data provided by EAL and in-depth 
interviews with implementation contractors and program staff. Overall, the EM&V team found 
budgets and resources were sufficient to support program goals. However, lower avoided costs, 
increased goals in the new program cycle, and a myriad of challenges first arising in the 
pandemic continued to be a challenge. Increased costs of materials coupled with lower 
availability for ongoing programs were specific obstacles in PY2022. Research indicated this 
continued in PY2022 and was exacerbated due to staffing and supply chain constraints. The 
programs continued to leverage the trade ally infrastructure to market the programs and deliver 
them to customers, coupled with mass marketing as described above.  

• In most cases, program budgets were sufficient to implement the programs, but 
rising material and staffing costs are a concern. Program and implementation staff 
reported that they had enough budget to cover program implementation in PY2022, but 
also reported concern with continued increasing costs. Pre-negotiated contracts helped 
keep many costs maintained in PY2022, but there are concerns about future program 
years. EAL achieved its energy savings goals at a portfolio level but fell short of 
demand reduction targets while spending 85 percent of the planned budget. 
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• Budget flexibility is helpful for EAL to make allowable adjustments to deliver 
annual cost-effective energy efficiency. As in previous APSC rulings, the Arkansas 
utilities retain the flexibility to make up to ten percent adjustments to program budgets 
and adjust energy savings and demand reduction goals appropriately within the 
modified budgets. In PY2022, EAL revised the approved budget within the APSC’s 
guidelines for budget flexibility. EAL moved budgeted dollars from underachieving 
programs to programs seeing more positive market acceptance, detailed in Table 39. 
The flexibility allowed EAL to reallocate funding to newer program offerings, including 
those disproportionately impacted by the persistent staffing and cost concerns 
discussed above.  
 

Table 39. PY2022 Budgets by Program ($1,000s) (Initial vs. Revised vs. Actual) 

Program 
Initial 

budget 
Revised 
budget 

Actual 
spend 

Home Energy Solutions $11,303  $11,158  $10,640  

Energy Solutions for Multifamily Homes $2,650  $2,790  $2,622  

Energy Solutions for Manufactured Homes $1,261  $1,406  $1,247  

Low-Income Solutions  $4,958  $4,958  $3,652  

Point of Purchase Solutions $7,889  $9,163  $9,215  

Large Commercial & Industrial Solutions $21,779  $20,318  $14,752  

Small Business Solutions $2,581  $3,114  $3,048  

Public Institutions Solutions  $3,806  $3,459  $2,841  

Agricultural Energy Solutions $1,353  $1,638  $1,553  

Residential Direct Load Control Pilot $3,548  $3,548  $2,643  

Smart Direct Load Control $4,005  $3,580  $2,986  

Agricultural Irrigation Load Control $3,918  $3,918  $3,541  

Energy Efficiency Arkansas $303  $303  $264  

Total $69,355  $69,355  $59,004  
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Comprehensiveness Factor 3  
Whether the programs or portfolio reasonably address all major end-uses of electricity or natural gas,  
as appropriate. 

 
The reader is referred to the Measure Trend Analysis (Section 3.3) above as it fully addresses 
the findings for this comprehensive factor. This factor was found to be fully met as program 
designs include measure offerings and incentives to promote all significant electricity 
end-uses. Programs have tiered incentives to encourage customers to undertake more 
comprehensive energy efficiency projects. The Small Business Solutions program has a 
generous incentive for refrigeration to encourage this measure in addition to lighting. The Point 
of Purchase Solutions program has expanded the number of measures incentivized by working 
directly with retailers and distributors. The Home Energy Solutions and Low-Income Solutions 
programs audit identifies savings and provides education regarding all available significant 
electricity end-uses, including offerings through the CWA. Also, EAL continues to look for new 
cost-effective measure offerings to add to its program offerings, such as ductless mini-splits. 
Large Commercial & Industrial Solutions has been consistently delivering one-half or more of its 
savings through custom offerings tailored to customer needs.  
 

Comprehensiveness Factor 4  
Whether the programs or portfolio, to the maximum extent reasonable, comprehensively address 
customers' needs at one time to avoid cream-skimming and lost opportunities. 

The EM&V team assessed this factor through tracking system data analysis and interviews with 
EAL program managers and program implementers. EAL reported both program changes and 
continued program strategies to comprehensively address customers' needs and provide 
savings options to customers. Previous years found a consistent theme that this can be difficult 
to do at one time and can be achieved once a customer relationship has been established. The 
programs have gained traction, allowing them to build on past positive program experiences to 
do additional customer projects. 

• EAL continues to try and identify and serve customers comprehensively. EAL 
staff and implementation contractors reported successfully implementing deeper 
savings as programs and customer relationships have become more established. 
Across the residential programs and direct-install measures, more envelope and AC 
tune-up measures occur as duct sealing has become a significant source of savings 
identified through energy assessments. Another example of addressing multiple needs 
is the Large Commercial & Industrial Solutions program, where over half of the savings 
in PY2022 are from custom projects. The implementation contractor works closely with 
customers to comprehensively address facility needs. The Public Institutions Solutions 
program has also more comprehensively served customers, with over one-half of 
savings coming from HVAC measures in addition to about one-quarter from lighting.   

• Program staff educated customers on all energy efficiency needs. One of the 
program staff's objectives is to comprehensively serve customers and foster strong 
customer relationships to educate customers on energy efficiency better and drive 
deeper savings. Field staff have developed customer relationships across EAL's 
territory, including in the harder-to-reach small business, agriculture, multifamily, 
manufactured homes, and low-income segments with the objective of more 
comprehensively meeting their energy efficiency needs.  
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Comprehensiveness Factor 5  
Whether such programs take advantage of opportunities to address targeted customer sectors' 
comprehensive needs or leverage non-utility program resources. 

The EM&V team assessed Comprehensive Factor 5 through in-depth interviews with EAL staff 
and implementation contractors, a review of outreach events, and participant characterization. 
Overall, the EM&V team found several strategic partnerships to reach targeted customer 
sectors and leverage non-utility program resources.  

• New and innovative partnerships led to increased outreach activities for the 
agriculture and commercial sectors. Both agriculture and commercial sectors have 
built a successful relationship with implementation staff. Partnerships were reported 
with several agencies and associations, including various trade associations. EAL 
reported partnering with the Arkansas Association of Energy Efficiency Engineers to 
co-fund training and seminars on HVAC, lighting technologies, and energy 
benchmarking. The Agricultural Energy Solutions program has partnered with the 
United States Department of Agriculture to serve this customer segment.  

• Non-utility program resources were leveraged for the residential sectors. 
Arkansas weatherization and community action agencies were engaged to support the 
implementation of the Low-Income Solutions program. Working with the community 
action agencies also aimed to increase the geographic reach of the residential 
programs. In addition, a number of strategic partnerships were established and led to 
neighborhood sweeps such as a partnership with Habitat for Humanity.  

• Programs continue to foster and increase partnerships with manufacturers, 
distributors, and trade allies. The Point of Purchase Solutions program has 
increased participating distributors and retailers and expanded to new types of 
measures and expanded partnerships to reach low-income segments. Implementors 
called all of the participating distributors who were considered inactive in the past year 
and provided additional training and tools.   

Table 40 summarizes the customers served by programs, demonstrating the effectiveness of 
efforts to meet various customer sectors' comprehensive needs through downstream, 
midstream, and upstream programs. While more energy savings and demand reductions accrue 
to commercial and agricultural customers, almost one-half of savings and demand reductions 
are delivered to thousands of residential customers. 
 

Table 40. Distribution of Participating Customers by Program and Sector  

Program 
Participating 
customers23 

Percentage of 
sector served 

Percentage of 
portfolio 

Residential 
Home Energy Solutions 7,369 1% 1% 
Low-Income Solutions 1,727 0% 0% 

 
23 Participant count does not include measures that did not claim energy or demand savings, such as 

duplicate smart thermostat measures claimed in the Smart DLC program, health and safety measures, 
and audits. 
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Program 
Participating 
customers23 

Percentage of 
sector served 

Percentage of 
portfolio 

Energy Solutions for 
Manufactured Homes  

627 0% 0% 

Energy Solutions for 
Multifamily Homes  

2,348 0% 0% 

Point of Purchase Solutions 779,388 96% 96% 

Residential Direct Load 
Control 

15,685 2% 2% 

Smart Direct Load Control 
Pilot—Residential 

1,734 0% 0% 

Residential subtotal 808,878 100% 99% 
Commercial 
Point of Purchase Solutions 617 15% 0% 

Large Commercial and 
Industrial Solutions 

521 13% 0% 

Small Business Solutions 711 17% 0% 
Public Institutions Solutions 263 6% 0% 
Agricultural Energy Solutions 15 0% 0% 
Agricultural Irrigation Load 
Control 

1,857 45% 0% 

Smart Direct Load Control 
Pilot—Commercial 

152 4% 0% 

Commercial subtotal 4,136 100% 1% 

Total24 813,050 -- 100% 

 
Comprehensiveness Factor 6 
Whether the programs or portfolio enable the delivery of achievable, cost-effective energy efficiency 
within a reasonable period and maximize net benefits to customers and the utility system. 

The EM&V team assessed this factor through the EAL program manager, implementer 
interviews, and data analysis. While EAL and implementers reported enough budget allocations 
to achieve the goal, they also reported the need to realize cost efficiencies to keep programs 
cost-effective given the persistent challenges from the pandemic and, in particular, inflation 
across a variety of materials and equipment. EAL also reported strategies to maximize net 
benefits, which they effectively achieve based on a portfolio-level NTG ratio of 97 percent in 
PY2022, which increased from the PY2021 portfolio NTG ratio of 95 percent and PY2020 
portfolio NTG ratio of 90 percent. Strategies are discussed below.   

• Program delivery aims to maximize NTG ratios. EAL reports screening commercial 
customers during the application phase to ascertain whether the program would be 
instrumental in helping them move forward with energy efficiency instead of incentivizing 

 
24 Due to the upstream nature of most program activity for POPS, it is impossible to identify unique 

participants. Accordingly, this total likely includes EAL customers that participated in multiple programs. 
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the energy efficiency projects they were already going to do. The screening is primarily 
done during pre-inspections. Implementation contractors also report reviewing measure 
offerings to maximize net savings. Efforts were successful in PY2022 to target measures 
to low-income segments through partnerships with organizations such as food banks 
and Habitat for Humanity and serving this sector through the Low-Income Solutions, 
Energy Solutions for Multifamily Homes and Energy Solutions for Manufactured Homes. 
The PY2020 Large Commercial and Industrial Solutions NTG research also showed 
higher NTG values for custom projects, which have continued to increase under this 
program, positively affecting the NTG ratio.   

• Strategies are used to keep programs cost-effective. EAL reported that lighting has 
helped keep programs cost-effective while pursuing other comprehensive end-uses of 
electricity. While residential lighting will not be part of EAL’s portfolio in the next program 
cycle due to EISA, EAL does expect commercial lighting to continue to be a cost-
effective, energy savings action. See the EISA Impact Analysis (Section 3.2.1) that 
shows less impact on commercial applications. Also, implementation strategies are used 
to minimize costs where possible. Two examples are (1) bundling service trips 
geographically to customers to minimize travel costs and (2) increasing online 
applications.   

 
Comprehensiveness Factor 7  
Whether the programs or portfolios have EM&V procedures adequate to support program management 
and improvement, calculate energy, demand, revenue impacts, and resource planning decisions. 

The EM&V team assessed this factor through program staff interviews and IEM coordination. 
The EM&V team's impression is that a collaborative approach with EAL and implementation 
contractors—while maintaining the evaluation process's objectivity—results in program benefits 
that lead to healthy realization rates as savings differences are addressed proactively when 
possible. One example is 100 percent realization rates for tracking system reviews as the EM&V 
team provides interim results mid-program-year to EAL and implementation contractors. 
Another example is ongoing technical reviews and assistance up-front, such as Large 
Commercial & Industrial Solutions and Agricultural Energy Solutions programs custom projects.  

• The EM&V team actively engaged with EAL, implementation contractors, and the 
IEM throughout the evaluation period. The EM&V team met biweekly with 
implementation contractors to discuss program updates and project questions. The 
EM&V team provided up-front reviews and feedback on savings questions and quality 
assurance/quality control (QA/QC) procedures, and information collected on participation 
forms. The EM&V team also met with EAL biweekly to discuss EM&V progress and 
issues needing resolution. The EM&V team submitted monthly status reports to the IEM 
and sought guidance as questions arose throughout the evaluation period.  
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• The EM&V team worked with EAL and the IEM for a final PY2022 EM&V Plan25. 
Following EAL's review and approval, the EM&V team sent a draft EM&V Plan to the 
IEM in June 2022. The IEM then provided comments and feedback throughout the draft 
plan. The EM&V team fully responded to all IEM comments and documented revisions to 
the plan according to the IEM comments in September 2022.  

• Draft EM&V results were shared for review and comment before submitting the 
final results. The EM&V team provided draft interim results to each EAL program 
manager and implementation contractor manager as EM&V was completed to provide 
time to review and discuss results and recommendations before formal reporting. The 
EM&V team also submitted a draft of this final report to the IEM for review before 
finalizing this document.  

 
25 Entergy Arkansas, LLC Program Year 2022 Evaluation Plan, Tetra Tech, September 2022.  
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4.0 HOME ENERGY SOLUTIONS 

The objectives of the Home Energy Solutions program are to (1) help Entergy Arkansas, LLC 
(EAL) customers achieve cost-effective electricity savings, (2) educate homeowners on the 
efficiency and inefficiency of their electricity usage, and (3) identify opportunities for energy 
savings specific to customers' homes, some of which are provided at no cost to homeowners. 
Single-family residences within EAL’s territory are targeted through this program. Energy audits 
and energy-efficient home upgrades are delivered through trained and certified home 
performance contractors. The Home Energy Solutions program is also a delivery mechanism for 
the consistent weatherization approach (CWA) and includes all cost-effective measures 
following the CWA protocols. 

In program year (PY) 2022 (PY2022), the program incented ceiling insulation, air infiltration 
measures, duct sealing, and AC/HP tune-ups while providing direct installation of faucet 
aerators, low-flow showerheads, advanced power strips, advanced thermostats, and lighting 
measures at no cost. 

The evaluation, measurement, and verification (EM&V) team conducted program staff 
interviews, tracking system reviews, desk reviews, and on-site verifications for a subset of 
projects to support the evaluation. Table 41 below summarizes the Home Energy Solutions 
evaluation activities. 
 

Table 41. Home Energy Solutions Program—Data Collection and Evaluation Activities 

NTG approach 
Process evaluation 
activities 

Gross impact evaluation completes 

Tracking 
system 
review 

Desk 
reviews 

On-site 
verification   

Metered 
data 
analysis26 

Deemed from 
prior research 

Program staff interviews (2) 
Material review 

Census 70 15 None 

4.1 KEY FINDINGS 

In PY2022, the Home Energy Solutions program achieved 28,193 MWh in gross energy savings 
and 9.3 MW in gross demand savings, as shown in Table 42. The Home Energy Solutions 
program's gross evaluated savings were slightly lower than reported energy savings and 
demand savings, resulting in realization rates of 97.7 percent megawatt-hours and 98.6 percent 
megawatts. The program exceeded the energy goal, achieving 108 percent, and nearly 
achieved the demand goal, achieving 95 percent. The EM&V team's adjustments drive these 
results during the tracking system review, project-level engineering desk reviews, and on-site 
verifications.  

 
26 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site measurement and verification (M&V). 
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Table 42. Home Energy Solutions Program—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio27 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings 
(MWh) 

 28,861      28,193  97.7% 104.3%   29,393  10.0% 

Demand savings 
(MW) 

          9.5             9.3  98.6% 104.4%         9.7  10.3% 

 
Table 43. Home Energy Solutions Program—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh)        27,136           29,393  108.3% 

Demand savings (MW)            10.3                9.7  94.6% 

 
27 Based on PY2020 process evaluation.  
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4.2 RECOMMENDATIONS 

The EM&V team identified four recommendations, shown in Table 44, for EAL’s consideration 
from the evaluation activities.  
 

Table 44. Home Energy Solutions—PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Increase 
the internal quality 
assurance/quality control 
(QA/QC) process on the duct 
sealing measure for all 
heating types to ensure all 
cooling and heating variables 
are captured correctly.  

The duct sealing—AC with resistance heat 
measure evaluation resulted in realization 
rates of 99.3 percent and 95.9 percent for 
energy and demand savings, respectively. The 
duct sealing—electric cooling measure 
resulted in realization rates of 102.0 percent 
and 102.1 percent for energy and demand 
savings, respectively. The duct sealing—heat 
pump measure resulted in realization rates of 
99.0 percent and 99.1 percent for energy and 
demand savings, respectively. 

Recommendation 2: 
Generally, homes with multiple 
HVAC systems should use the 
more conservative option when 
calculating savings for 
measures that have heating 
and cooling type dependent 
factors. Documentation should 
confirm which system types are 
present and that both are in 
operation. 

The EM&V team found multiple instances 
where two different HVAC systems were found 
on the property. In some cases, measures 
within the same project were calculated using 
different HVAC types. When multiple HVAC 
systems are present, calculating savings using 
the more conservative option mitigates risk of 
overestimating savings. A weighted option 
could be considered if sufficient documentation 
is collected, and tracking data fields added to 
ArchEE.  

Recommendation 3: Follow 
the guidance set forth in the 
memo: EAL Tune-ups 
Methodology 
Recommendations for 
Residential Programs.  

The EM&V team found the reported EERpre did 
not match the evaluated EERpre. The reported 
capacity was the nominal capacity rather than 
the rated or measured capacity as stipulated in 
the technical reference manual (TRM), which 
states that the rated or measured capacity 
should be used to calculate savings.  

Recommendation 4: Ensure 
contractors are consistently 
submitting key savings project 
documentation. 

Throughout desk reviews, the EM&V team 
found that some projects lacked key 
documentation such as advanced power strip 
location, heating seasonal performance factor, 
ceiling insulation square footage, and R-value 
to ensure savings. Requiring contractors to 
submit all documentation necessary to 
replicate savings is critical to improving QA/QC 
processes. 
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Table 45. Home Energy Solutions—Status of Prior Year Recommendations 
Status of prior year recommendations   
PY2020 impact 
recommendations 

• Continue developing an efficient, transparent, and straightforward method for 
selecting weather stations. 
o Complete. 

• For duct sealing projects, consistently evaluate savings using actual units, if 
available, rather than default TRM baselines. 
o In progress. 

• Ensure contractors are consistently submitting essential savings project 
documentation. 
o Continuing. 

PY2020 process 
recommendations 

• Investigate ways to improve rebate processing times for contractors. 
o In progress. 

• Consider expanding eligible direct-install vendors. 
o Continuing. 

PY2021 impact 
recommendations • Increase the internal QA/QC process on the duct sealing measure for all heating 

types to ensure all cooling and heating variables are captured correctly. 
o In progress. 

• Continue to collect actual efficiencies for HVAC systems for duct sealing projects, if 
available, rather than TRM baselines. 
o In progress. 

• Ensure contractors are consistently submitting key savings project documentation. 
o In progress. 

PY2021 process 
recommendations 

• Increase customer service training for contractors. 
o In progress. 

• Consider a ±10 percent QA/QC threshold for ceiling insulation square footage. 
o Complete. 

4.3 METHODOLOGY 
The following sections present an overview of the impact evaluation methodologies. 

4.4 IMPACT EVALUATION 

The evaluated savings results, established at the project level, are based on savings 
calculations and adjustments made during the tracking system review, 70 engineering desk 
reviews, and 15 on-site visits. Final evaluated savings account for the tracking system review 
and desk review level adjustments for all measure categories.  
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4.4.1 Tracking System Review 

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review referenced TRM 9.0 for measure-level savings assumptions; the EM&V team 
checked the tracking systems' linkage to TRM deemed savings and methods used to estimate 
savings.  

Our review accomplished three primary objectives: (1) identify initial high-level tracking system 
concerns, (2) verify whether the savings estimates in the tracking system are consistent with the 
savings algorithms' results as outlined in TRM 9.0, and (3) assess the tracking system's ability 
to support QA/QC activities, including future evaluation needs. 

4.4.2 Desk Reviews 

In addition to verifying the use of equations based on the TRM and inputs used to calculate 
deemed savings, the EM&V team also examined inputs into the tracking system based on a 
sample of projects. The implementation team provided project files and documentation for 
sampled projects, and the EM&V team compared parameter values in the project files with 
those entered into the program's tracking system. 

Based on the program's tracking system extract from the tracking system database, PY2022 
participant records were assigned measure categories, and the EM&V team created a sample 
of 55 projects for desk-review-only completes28. Participants receiving non-direct-install 
measures (i.e., envelope and HVAC projects) were prioritized and selected from the data 
extract. Table 46 provides details on sampled savings by measure category for the program.  
 

Table 46. Home Energy Solutions—Summary of Sampled Savings by Measure Category29 

Measure 
category 

Reported 
kWh 

Sampled 
kWh 

Percentage 
kWh sampled 

Reported 
kW 

Sampled 
kW 

Percentage 
kW sampled 

Appliances  620,047   4,622  0.7%  73.6   0.5  0.7% 

Domestic 
hot water 

 77,172   993  1.3%  8.0   0.1  1.3% 

Envelope  4,473,197   56,680  1.3%  2,570.8   31.5  1.2% 

HVAC 16,165,323   124,550  0.8%  4,511.2   32.9  0.7% 

Lighting  985,865   10,035  1.0%  153.4   1.6  1.1% 

Total 22,321,605   196,880  0.9%  7,317.1   66.7  0.9% 

 
28 Based on the distinct count of JobIDs sampled for desk review only. Site visits were part of a separate 

sample.  
29 The data extract was obtained on October 24, 2022. 
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4.4.3 On-Site Verification 

Fifteen projects received on-site verifications to examine whether participating trade allies' 
measurements were replicable and to verify the installation of incented measures. The EM&V 
team did not perform testing but rather made process observations and verified measure 
installation. Almost all the participants that received on-site verifications had multiple measures 
installed. Table 47 details the 15 projects that received on-site verification in PY2022. 
 

Table 47. Home Energy Solutions—Summary of Sampled Savings by Measure Category 

Measure category Number of sites Reported kWh Reported kW 

Appliances 4  1,009   0.1  

Envelope 2  728   0.8  

HVAC 12  19,104   8.8  

Lighting 6  1,658   0.2  

Total 15  22,498   9.9  

4.5 DETAILED IMPACT EVALUATION RESULTS 
This section presents the results of evaluation activities and details findings from the tracking 
system review, desk reviews, and on-site verifications. Results are reported at the measure 
level and program level based on the EM&V activities. 

4.5.1 Tracking System Review 

The overall Home Energy Solutions program evaluated tracking system savings resulted in 
identical savings (100 percent kilowatt and kilowatt-hour realization rates) as those calculated 
by the program implementer; no adjustments were made during the tracking system review. 
Further details and measure-based findings are provided in Table 48. 
  

Table 48. Home Energy Solutions—Tracking System Review Results by Measure Category 

Measure 

Ex-ante savings Ex-post savings Realization rate 

kWh kW kWh kW kWh kW 

Appliances  776,355   92.2   776,355   92.2  100.0% 100.0% 

Domestic hot water  92,244   9.6   92,244   9.6  100.0% 100.0% 

Envelope  5,801,107   3,345.8   5,801,107   3,345.8  100.0% 100.0% 

HVAC  21,001,393   5,829.5   21,001,393   5,829.5  100.0% 100.0% 

Lighting  1,190,303   184.8   1,190,303   184.8  100.0% 100.0% 

Total  28,861,401   9,461.9   28,861,401   9,461.9  100.0% 100.0% 
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4.5.2 Desk Review Results 

The EM&V team conducted desk reviews of 70 projects including projects that received site 
visits to compare values recorded on project documentation with those available in the tracking 
system. The sites that received desk reviews reported 219,378 kWh in energy savings and 
76.7 kW in demand savings. The EM&V team found discrepancies leading to adjustments in 
savings. Desk review findings from projects that did not receive 100 percent realization rates are 
detailed below. 

4.5.2.1 Heating/Cooling Type Discrepancies  

• JobID: EAHEPS1549687101. The project included ceiling insulation and reported a 
heat pump heating and cooling type. However, the condenser nameplate photo 
indicated that it was an air conditioner not a heat pump. In addition, the heating type 
provided by the customer in the application stated gas heat. The heating type was 
adjusted from heat pump to electric cooling with gas heat. The heating type adjustment 
resulted in an overall project-level realization rate of 42.3 percent and 100.0 percent for 
energy and demand savings, respectively. 

• JobID: EAHEPS1548140748. The project included ceiling insulation and LED lighting. 
The reported heating and cooling type was a heat pump. However, two HVAC 
nameplate photos were found in the documentation. One refers to a packaged 
gas/electric unit, while the other refers to a 21-year-old heat pump. The heating type 
was adjusted to the more conservative option from heat pump to electric cooling with 
gas heat to not overestimate savings. The heating type adjustment resulted in an 
overall project-level realization rate of 79.4 percent and 100.0 percent for energy and 
demand savings, respectively. 

• JobID: EAHEPS1549431171. This project included ceiling insulation. Additional 
JobIDs associated with this account also included 20 LEDs, two low flow faucet 
aerators, one low flow showerhead, one smart strip, air infiltration, duct sealing of a 
heat pump, and duct sealing of an AC with electric resistance heat. The EM&V team 
found the measures associated with the other JobIDs calculated savings using the heat 
pump heating type while the savings for ceiling insulation were calculated using the 
electric resistance heating type. Based on the documentation and additional measures 
tracking data, the EM&V team adjusted the heating type for ceiling insulation to heat 
pump. Since there may be two systems in the home, heat pump is used as the more 
conservative option to not overestimate savings. The heating type adjustment resulted 
in a project-level, EAHEPS1549431171, realization rate of 52.0 percent and 100.0 
percent for energy and demand savings, respectively. 

Generally, homes with multiple HVAC systems should use the more conservative option when 
calculating savings for measures that have heating and cooling type dependent factors. 
Documentation should confirm which system types are present and that both are in operation. 
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4.5.2.2 HVAC Efficiency Discrepancies 

• JobId: EAHEPS1549609124. The project included air infiltration, ceiling insulation, and 
duct sealing on an air conditioner with gas heat. The cooling efficiency reported was a 
seasonal energy efficiency rating (SEER) of 14. However, the EM&V team found the 
cooling efficiency to be 10 SEER based on the manufacturer specification sheet. 
Adjusting for these factors resulted in project-level realization rates of 134.4 percent 
and 129.9 percent for energy and demand savings, respectively. 

• JobId: EAHEPS1548700316. The project included LED lighting, a smart strip, and duct 
sealing on an air conditioner with gas heat. The cooling efficiency reported was a 
SEER of 13. However, the EM&V team found the cooling efficiency to be 10 SEER 
based on the manufacturer specification sheet. Adjusting for these factors resulted in 
project-level realization rates of 124.4 percent and 128.6 percent for energy and 
demand savings, respectively. 

• JobId: EAHEPS1550088404. The project included air infiltration, ceiling insulation, 
LED lighting, and duct sealing on two air conditioner with gas heat systems. The 
cooling efficiency for both systems reported was a SEER of 10. However, the EM&V 
team found the cooling efficiency for both systems to be 12 SEER based on the 
manufacturer specification sheet. Adjusting for these factors resulted in project-level 
realization rates of 92.5 percent and 93.3 percent for energy and demand savings, 
respectively. 

• JobId: EAHEPS1550329310. The project included air infiltration, LED lighting, and 
duct sealing on a heat pump system. The reported heating efficiency of the system was 
6.8 HSPF; however, the EM&V team found the installed equipment's heating efficiency 
to be 7.5 HSPF based on the manufacturer specification sheet. The cooling efficiency 
reported was a SEER of 10. However, the EM&V team found the cooling efficiency to 
be 12 SEER based on the manufacturer specification sheet. The efficiency adjustments 
resulted in an overall project-level realization rate of 90.6 percent and 86.6 percent for 
energy and demand savings, respectively.  

• JobId: EAHEPS1549311354. The project included duct sealing on a heat pump 
system. The reported heating efficiency of the system was 7.7 HSPF; however, the 
EM&V team found the heat efficiency to be a range of 7.7-8.2 HSPF based on the 
manufacturer specification sheet. Previously agreed upon guidance indicates using the 
midpoint HSPF, which was 7.95. The heating efficiency adjustment resulted in an 
overall project-level realization rate of 97.8 percent and 100.0 percent for energy and 
demand savings, respectively. 

• JobId: EAHEPS1549681572. The project included air infiltration, two LEDs, a smart 
strip, and duct sealing on an AC with gas heat system. The reported cooling efficiency 
of the system used the TRM default 11.5 SEER; however, the EM&V team found the 
cooling efficiency to be 13 SEER based on the model number. The EM&V team also 
could not verify the installation location of the smart strip and adjusted the location from 
home entertainment center to APS average. These adjustments resulted in an overall 
project-level realization rate of 84.2 percent and 88.5 percent for energy and demand 
savings, respectively. 
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4.5.2.3 AC/HP Tune-Up Discrepancies 

• JobId: EAHEPS1549753711. The project included an AC tune-up. The EM&V team 
issued a guidance memo for AC tune-ups using deemed efficiency loss values to 
determine EERpre based on the tested EERpost. Based on this guidance, the EM&V 
team adjusted EERpre from the reported 10.92 EER to evaluated 11.03 EER. The 
EM&V team also adjusted the capacity from the reported nominal capacity to the 
measured capacity found in the documentation based on the TRM guidance stipulating 
that the rated or measured capacity is used to calculate savings. These adjustments 
resulted in an overall project-level realization rate of 96.6 percent and 96.6 percent for 
energy and demand savings, respectively. 

• JobId: EAHEPS1549591029. The project included a heat pump tune-up. The EM&V 
team issued a guidance memo for AC/HP tune-ups using deemed efficiency loss 
values to determine EERpre based on the tested EERpost. Based on this guidance, the 
EM&V team adjusted EERpre from the reported 31.27 EER to evaluated 31.56 EER. 
The EM&V team also adjusted the capacity from the reported nominal capacity to the 
measured capacity found in the documentation based on the TRM guidance stipulating 
that the rated or measured capacity is used to calculate savings. These adjustments 
resulted in an overall project-level realization rate of 93.8 percent and 82.2 percent for 
energy and demand savings, respectively. 

• JobId: EAHEPS1550109128. The project included an air conditioner tune-up. The 
EM&V team issued a guidance memo for AC tune-ups using deemed efficiency loss 
values to determine EERpre based on the tested EERpost. Based on this guidance, the 
EM&V team adjusted EERpre from the reported 14.83 EER to evaluated 14.97 EER.  
The EM&V team also adjusted the capacity from the reported nominal capacity to the 
measured capacity found in the documentation based on the TRM guidance stipulating 
that the rated or measured capacity is used to calculate savings. These adjustments 
resulted in an overall project-level realization rate of 92.2 percent and 92.2 percent for 
energy and demand savings, respectively. 

• JobId: EAHEPS1550160113. The project included an air conditioner tune-up at a 
manufactured home. The EM&V team adjusted the capacity from the reported nominal 
capacity, 48,000 B.Th., to the measured capacity, 52,536 Btuh, found in the 
documentation based on the TRM guidance stipulating that the rated or measured 
capacity is used to calculate savings. These adjustments resulted in an overall project-
level realization rate of 109.5 percent and 109.5 percent for energy and demand 
savings, respectively. This project was sampled under the Home Energy Solutions 
program initially but appears to have been transferred to the Energy Solutions for 
Manufactured Homes program.  

• JobId: EAHEPS1550085101. The project included an air conditioner tune-up. The 
EM&V team issued a guidance memo for AC tune-ups using deemed efficiency loss 
values to determine EERpre based on the tested EERpost. Based on this guidance, the 
EM&V team adjusted EERpre from the reported 10.05 EER to evaluated 10.15 EER. 
The EM&V team also adjusted the capacity from the reported nominal capacity to the 
measured capacity found in the documentation based on the TRM guidance stipulating 
that the rated or measured capacity is used to calculate savings. These adjustments 
resulted in an overall project-level realization rate of 96.6 percent and 96.6 percent for 
energy and demand savings, respectively. 
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• JobId: EAHEPS1550262974. The project included an air conditioner tune-up. The 
EM&V team issued a guidance memo for AC tune-ups using deemed efficiency loss 
values to determine EERpre based on the tested EERpost. Based on this guidance, the 
EM&V team adjusted EERpre from the reported 8.38255 EER to evaluated 8.459 EER. 
The EM&V team also adjusted the capacity from the reported nominal capacity to the 
measured capacity found in the documentation based on the TRM guidance stipulating 
that the rated or measured capacity is used to calculate savings. These adjustments 
resulted in an overall project-level realization rate of 96.6 percent and 96.6 percent for 
energy and demand savings, respectively. 

4.5.2.4 Envelope Discrepancies 

• JobId: EAHEPS1550617188. The project included air infiltration and 2,037 square feet 
of ceiling insulation with a reported pre-retrofit R-value of 4; however, using BPI 
guidance for ceiling insulation, the existing blown-in insulation appears to be between 
R5.6−8.4. The evaluation also found this was a commercial building with a studio on 
the second floor. The documentation did not differentiate equipment/space associated 
with residential from commercial. The adjustment to the baseline R-value resulted in 
project-level realization rates are 64.3 percent and 64.9 percent for energy and 
demand savings, respectively. 

• JobId: EAHEPS1550266474. The project included installation of ten LEDs and air 
infiltration measures. The reported blower door CFMpre was 2,966 CFM. However, the 
EM&V team found the blower door CFMpre was 2,956 in the documentation. This 
adjustment resulted in an overall project-level realization rate of 98.3 percent and 98.2 
percent for energy and demand savings, respectively. 

Overall, program-level realization based on desk reviews was 97.2 percent and 98.5 percent for 
energy and demand savings, respectively, due to the adjustments discussed above. See Table 
49. 
 

Table 49. Home Energy Solutions—Desk Review Results  

Measure 

Reported 
savings 

(kWh) 

Evaluated 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kW) 

kWh 
realization 

rate 

kW 
realization 

rate 

9 W LED (60 W 
equivalent)—indoor 

 9,142   9,197   1.5   1.5  100.6% 100.0% 

Air conditioner tune-
up—manifoldi 
measurement 

 6,119   6,191   3.4   3.4  101.2% 101.2% 

Air infiltration  15,567   15,559   5.1   5.1  99.9% 100.0% 

Ceiling insulation  41,841   35,658   27.2   25.8  85.2% 95.0% 

Duct sealing—AC with 
resistance heat (tested) 

 31,150   30,917   3.1   3.0  99.3% 95.9% 

Duct sealing—electric 
cooling (tested) 

 45,272   46,186   24.5   25.0  102.0% 102.1% 
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Measure 

Reported 
savings 

(kWh) 

Evaluated 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kW) 

kWh 
realization 

rate 

kW 
realization 

rate 

Duct sealing—heat 
pump (tested) 

 57,506   56,934   10.1   10.0  99.0% 99.1% 

LED bulbs BR30 8 W 
(indoor) 

 470   470   0.1   0.1  100.0% 100.0% 

LED bulbs candleabra 
4 W (indoor) 

 2,081   2,139   0.3   0.3  102.8% 100.1% 

Low-flow faucet aerator  130   130   0.0   0.0  99.9% 99.9% 

Low-flow showerheads  862   862   0.1   0.1  100.0% 100.0% 

Residential heat pump 
tune-up 

 3,053   2,885   0.6   0.5  94.5% 84.5% 

Smart strip (Direct 
install) 

 5,631   5,546   0.7   0.7  98.5% 98.4% 

Smart thermostats  553   553   -     -    100.0% N/A 

Total   219,378   213,226   76.7   75.5  97.2% 98.5% 
A dash indicates that there are no kilowatt savings associated with the respective measure. 

4.5.3 On-Site Verification Results 

Fifteen projects received on-site verifications to examine whether participating trade allies' 
measurements were replicable and to verify the installation of incented measures. The EM&V 
team did not perform testing but rather made process observations and verified measure 
installation. On-site projects also received a desk review to compare documentation to data 
collected while on-site. Details from the adjustments made based on on-site data collection 
were rolled into the desk review project-level results in the previous section. 

While on-site, the EM&V team gathered feedback from customers on their experience with the 
program. Overall, customers stated they were satisfied with the program and indicated they 
would not have done the work without it. Some stated they felt a significant difference in their 
bills and/or comfort level. However, contractors should take care while on-site to ensure all 
pertinent information is clearly communicated with the customer. 

Overall, program-level realization rates based on on-site verifications were 99.8 percent and 
99.7 percent for energy and demand savings, respectively, as detailed in Table 50.  
 

Table 50. Home Energy Solutions—On-Site Verification Results 

Measure 
category 

Reported 
savings 

(kWh) 

Evaluated 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kW) 

kWh 
realization 

rate 

kW 
realization 

rate 

Appliances  1,009   1,009   0.1   0.1  100.0% 100.0% 

Envelope  728   728   0.8   0.8  100.0% 100.0% 
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Measure 
category 

Reported 
savings 

(kWh) 

Evaluated 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kW) 

kWh 
realization 

rate 

kW 
realization 

rate 

HVAC  19,104   19,048   8.8   8.8  99.7% 99.6% 

Lighting  1,658   1,658   0.2   0.2  100.0% 100.0% 

Total  22,498   22,442   9.9   9.9  99.8% 99.7% 

4.6 OVERALL SAVINGS ESTIMATES 
The EM&V team used the desk reviews, tracking system reviews, and on-site verifications to 
calculate the program-level realization rates. Program realization rates indicate that the Home 
Energy Solutions program achieved similar energy and demand savings. Adjustments based on 
desk reviews or on-site verifications were incorporated into realization rates, ultimately resulting 
in 97.7 percent for energy savings and 98.8 percent for demand savings. Table 51 shows the 
final savings.  
 

Table 51. Home Energy Solutions—Final Evaluated Energy Savings and 
Realization Rates by Measure Category 

Measure  

Reported savings Evaluated savings Realization rate 

EM&V source kWh kW kWh kW kWh kW 

9 W LED (60 W 
equivalent)—
indoor 

 811,850   127.1   816,725   127.1  100.6% 100.0% Desk review, on-site 
verification, and 
tracking system review 

Air conditioner 
tune-up—
manifoldi 
measurement 

 835,748   459.9   845,510   465.3  101.2% 101.2% Desk review, on-site 
verification, and 
tracking system review 

Air infiltration  1,620,419   527.6   1,619,567   527.4  99.9% 100.0% Desk review, on-site 
verification, and 
tracking system review 

Ceiling insulation  4,180,688   2,818.2   3,562,817   2,676.1  85.2% 95.0% Desk review, on-site 
verification, and 
tracking system review 

Duct 
replacement—
heat pump 

 30,203   5.0   30,203   5.0  100.0% 100.0% Tracking system 
review 

Duct sealing—AC 
with resistance 
heat (tested) 

 2,435,605   232.9   2,417,403   223.4  99.3% 95.9% Desk review and 
tracking system review 

Duct sealing—
electric cooling 
(tested) 

 5,758,025   3,131.0   5,874,268   3,195.3  102.0% 102.1% Desk review, on-site 
verification, and 
tracking system review 

Duct sealing—
heat pump 
(tested) 

 10,720,411   1,817.1   
10,613,744  

 1,800.0  99.0% 99.1% Desk review, on-site 
verification, and 
tracking system review 
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Measure  

Reported savings Evaluated savings Realization rate 

EM&V source kWh kW kWh kW kWh kW 

LED (retail): 
Outdoor, general 
purpose, all 
wattages 

 1,599   -     1,599   -    100.0% 100.0% Tracking system 
review 

LED bulbs BR30 
8 W (indoor) 

 104,905   16.5   104,905   16.5  100.0% 100.0% Desk review and 
tracking system review 

LED bulbs BR30 
8 W (outdoor) 

 6,338   -     6,338   -    100.0% 100.0% Tracking system 
review 

LED bulbs 
candelabra 4 W 
(indoor) 

 264,071   41.2   271,447   41.2  102.8% 100.1% Desk review, on-site 
verification, and 
tracking system review 

LED bulbs 
candelabra 4 W 
(outdoor) 

 1,541   -     1,541   -    100.0% 100.0% Tracking system 
review 

Low-flow faucet 
aerator 

 9,238   1.0   9,230   1.0  99.9% 99.9% Desk review and 
tracking system review 

Low-flow 
showerheads 

 83,006   8.6   82,970   8.6  100.0% 100.0% Desk review and 
tracking system review 

Residential heat 
pump tune-up 

 924,931   183.4   873,880   155.0  94.5% 84.5% Desk review and 
tracking system review 

Smart strip (direct 
install) 

 776,355   92.2   764,663   90.6  98.5% 98.4% Desk review, on-site 
verification, and 
tracking system review 

Smart thermostats  296,471   -     296,471   -    100.0% N/A Desk review, on-site 
verification, and 
tracking system review 

 Total   28,861,401   9,461.9  28,193,281   9,332.6  97.7% 98.6%  

A dash indicates that there are no kilowatt savings associated with the respective measure.  

4.7 QUALITY ASSURANCE/QUALITY CONTROL PROCESSES 
The implementation team randomly selects properties to receive post-installation verification as 
part of the program’s QA/QC process, verifying measurements taken by trade allies or 
performing non-invasive visual inspections of work. When work is deemed insufficient, trade 
allies must typically revisit the site and perform additional work to bring the site’s performance 
up to program standards.  
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5.0 ENERGY SOLUTIONS FOR MULTIFAMILY HOMES 

The Energy Solutions for Multifamily Homes (Multifamily Homes) program aims to provide cost-
effective energy efficiency measures to residents of multifamily buildings with at least five units 
throughout Entergy Arkansas, LLC’s (EAL) service territory. Participating customers receive no-
cost audits, direct installation of energy-efficient measures (e.g., lighting, low-flow showerheads, 
faucet aerators, and advanced power strips), and incentives for more in-depth services 
designed to improve efficiency. In program year (PY) 2022 (PY2022), the program incented 
tune-ups of air conditioners and heat pump systems and the installation of air infiltration and 
duct sealing. Faucet aerators, low-flow showerheads, advanced power strips, and lighting 
measures were directly installed at no cost.  

In support of the impact evaluation, the evaluation, measurement, and verification (EM&V) team 
conducted a tracking system review, desk reviews on a randomly selected sample of 
32 projects, and on-site measurement and verification (M&V) of six projects. Table 52 details 
the evaluation activities completed for the program in PY2022. 
 

Table 52. Energy Solutions for Multifamily Homes Program—Data Collection and Evaluation 
Activities 

NTG approach 
Process evaluation 
activities 

Gross impact evaluation completes 

Tracking 
system review 

Desk 
reviews 

On-site 
verification 

Metered data 
analysis30 

Estimated from 
PY2021 process 
evaluation 
research  

Program staff interviews (2) 
Material review 

Census  32  6  None  

5.1 KEY FINDINGS 

In PY2022, the Multifamily Homes program achieved 10,646 MWh in gross energy savings and 
1.8 MW in gross demand savings, as shown in Table 53. The Multifamily Homes program's 
gross savings were slightly lower than reported energy savings and demand savings, resulting 
in realization rates of 95.7 percent and 94.4 percent (megawatt-hours and megawatts, 
respectively). The program achieved 76 percent of target energy savings and 32 percent of 
target demand savings. The EM&V team's adjustments drive these results during the tracking 
system review, project-level engineering desk reviews, and on-site verifications. 

 
30 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site M&V. 
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Table 53. Energy Solutions for Multifamily Homes Program—Reported, Evaluated, and Net 
Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings 
(MWh) 

11,128 10,646 95.7% 100.0% 10,646 3.6% 

Demand savings 
(MW) 

1.9 1.8 94.4% 100.0% 1.8 1.9% 

 
Table 54. Energy Solutions for Multifamily Homes Program—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh)        14,010             10,646  76% 

Demand savings (MW)              5.5  1.8 32% 

5.2 RECOMMENDATIONS 
The EM&V team identified five recommendations, shown in Table 55, for EAL’s consideration 
from the evaluation activities.  
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Table 55. Energy Solutions for Multifamily Homes Program—PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Increase the 
internal quality assurance/quality 
control (QA/QC) process on the 
duct sealing measure for all 
heating types to ensure all cooling 
and heating variables are captured 
correctly.  

The duct sealing—AC with resistance heat measure 
evaluation resulted in realization rates of 94.4 percent and 
94.8 percent for energy and demand savings, respectively.  

Recommendation 2: Collect 
documentation that clearly verifies 
the installation location of the 
smart strip or use average APS 
consistently in the program.  

The EM&V team found instances where the photo of the 
smart strip showed the smart strip still in the packaging or a 
non-descriptive installation location.   

Recommendation 3: Follow the 
BPI standards for minimum 
ventilation rate when performing 
blower door tests. 

The EM&V team found several projects where the blower 
door test fell below the minimum ventilation rate (MVR). 
Projects that fall below the MVR may still be eligible to claim 
savings but should do so using the calculated MVR as the 
CFMpost value. It is not recommended to seal tighter than the 
MVR without introducing mechanical ventilation as it can 
cause air quality issues for the residents. If new or existing 
suitable mechanical ventilation is documented, savings may 
be calculated using the full blower door test results. 

Recommendation 4: Utilize the 
rated or measured capacity to 
calculate AC/HP tune-up savings. 

The EM&V team found that the nominal capacity was used to 
calculate savings. However, the TRM 9.0 stipulates that the 
rated or measured capacity is used to calculate savings. 

Recommendation 5: Ensure 
contractors are consistently 
submitting key savings project 
documentation. 

Throughout desk reviews, the EM&V team found that some 
projects lacked key documentation such as advanced power 
strip location, heating seasonal performance factor, ceiling 
insulation square footage, and R-value to ensure savings. 
Requiring contractors to submit all documentation necessary 
to replicate savings is critical to improving QA/QC processes. 

 
Table 56. Energy Solutions for Multifamily Homes Program—Status of Prior Year 

Recommendations 
Status of prior year recommendations   
PY2020 impact 
recommendations 

• Capture all cooling and heating variables to increase the internal QA/QC 
process on the duct sealing measure for all heating types. 
o Continuing. 

• Continue to accurately track cooling capacity in ArchEE for duct sealing 
measures since it is a critical parameter in calculating savings. 
o Continuing. 

• Ensure that all documentation is legible and that critical parameters, such as 
model number, are identifiable.  
o Continuing.   
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Status of prior year recommendations   
PY2020 process 
recommendations 

• Consider revising demand savings goals to align energy and demand savings 
goals better. 
o In progress. 

• Work with the evaluator to determine a QA/QC threshold for blower door 
testing variance. 
o Complete. 

• Explore opportunities to expand projects in common areas. 
o Continuing. 

PY2021 impact 
recommendations 

• Increase the internal QA/QC process on the duct sealing measure for all 
heating types to ensure all cooling and heating variables are captured 
correctly. 
o Continuing. 

• Continue to accurately track cooling capacity in ArchEE for duct sealing 
measures since it is a key parameter in calculating savings. 
o Continuing. 

• Ensure all documentation is available and legible and key parameters, such 
as model number, insulation level, and flow rate, are identifiable.   
o Continuing. 

PY2021 process 
recommendations 

• Increase customer service training for contractors. 
o Continuing. 

• Work with the program implementer to ensure timely responses to trade 
allies. 
o Continuing. 

• Discuss quarterly allocations with trade allies to ensure understanding of the 
process and how exceptions are handled to keep trade allies engaged in the 
program. 
o Continuing. 

5.3 METHODOLOGY 
The following sections present an overview of the impact and process evaluation 
methodologies. 

5.3.1 Impact Evaluation 

The evaluated savings results, established at the project level, are based on savings 
calculations and adjustments made during the tracking system review, 32 engineering desk 
reviews, and six on-site visits. Final evaluated savings account for the tracking system review 
and desk review level adjustments for all measure categories.  
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5.3.1.1 Tracking System Review 

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review began using Arkansas Technical Reference Manual (TRM) 9.0 (TRM 9.0) as a 
reference in our review of measure-level savings assumptions. The EM&V team reviewed the 
tracking systems linkage to TRM deemed savings and methods used to estimate savings.  

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings algorithms' results outlined in TRM 9.0. Third, it 
assessed the tracking system's ability to support QA/QC, including future evaluation needs. 

The ArchEE tracking system, which supplied all participant and claimed savings, and many of 
the inputs needed to verify savings calculations, were used to check for systemic errors across 
a participant census.  

5.3.1.2 Desk Reviews 

In addition to verifying the use of equations based on the TRM and inputs used to calculate 
deemed savings, the EM&V team also examined inputs into the tracking system based on a 
sample of projects. The implementation team provided project files and documentation for 
sampled projects, and the EM&V team compared parameter values in the project files with 
those entered into the program's tracking system. 
Based on the program's tracking system extract from the tracking system database, PY2022 
participant records were assigned measure categories, and the EM&V team created a sample 
of 2631 projects for desk reviews. Participants receiving non-direct-install measures 
(i.e., envelope and HVAC projects) were prioritized and selected from the data extract. Table 57 
provides details on sampled savings by measure category for the program. 
 
 

Table 57. Energy Solutions for Multifamily Homes Program—Summary of Sampled Savings by 
Measure Category32 

Measure 
category 

Reported 
kWh 

Sampled 
kWh 

Percentage 
kWh sampled 

Reported 
kW 

Sampled 
kW 

Percentage 
kW sampled 

Appliances 101,040  1,261  1.2%  12.0   0.15  1.2% 

Domestic 
hot water 

73,668  607  0.8%  7.7   0.06  0.8% 

Envelope 1,246,775  32,753  2.6%  235.6   5.43  2.3% 

HVAC 6,689,868  97,125  1.5%  1,073.8   11.57  1.1% 

Lighting 170,477  3,144  1.8%  32.1   0.60  1.9% 

Total 8,281,827  134,890  1.6%  1,361.3   17.8  1.3% 

 
31 Based on the distinct count of JobIDs sampled for desk review only. Site visits were part of a separate 

sample. 
32 Reported data as of time of sampling, October 24, 2022. 
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5.3.1.3 On-Site Verification 

Six projects received on-site verifications to examine whether participating trade allies' 
measurements were replicable and to verify the installation of incented measures. The EM&V 
team did not perform testing but rather made process observations and verified measure 
installation. Almost all the participants that received on-site verifications had multiple measures 
installed. Table 58 details the six projects that received on-site verification in PY2022. 
 
 

Table 58. Energy Solutions for Multifamily Homes Program—Summary of Sampled Savings by 
Measure Category 

Measure category Number of sites Reported kWh Reported kW 

Appliances 4  1,009   0.1  

Domestic hot water 4  801   0.1  

Envelope 6  4,701   0.8  

HVAC 6  22,677   3.2  

Lighting 1  100   0.0  

Total  6   29,289   4.2  

5.4 DETAILED IMPACT EVALUATION RESULTS 

This section presents the results of evaluation activities and details findings from the desk 
reviews and on-site verifications. Results are reported at the measure level and program level 
based on the EM&V activities. 

5.4.1 Tracking System Review 

The Multifamily Homes program evaluated tracking system savings resulted in identical savings 
(100.0 percent kilowatt and kilowatt-hour realization rates) to those calculated by the program 
implementer. The individual measure realization rates were affected slightly by variances 
between the reported (ex-ante) and evaluated (ex-post) savings (kilowatt and kilowatt-hour) for 
duct sealing but did not significantly impact the overall realization rates. Further details of 
measure-based findings are provided below. 
 

Table 59. Energy Solutions for Multifamily Homes Program—PY2022 Tracking System Energy 
Savings and Realization Rates by Measure Category 

Measure category 

Ex-ante savings Ex-post savings Realization rate 

kWh kW kWh kW kWh kW 

Appliances  143,478   17.0   143,478   17.0  100.0% 100.0% 

Domestic hot water  165,306   17.2   165,306   17.2  100.0% 100.0% 

Envelope  1,892,233   383.9   1,892,233   383.9  100.0% 100.0% 

HVAC  8,744,597   1,435.2   8,744,597   1,435.2  100.0% 100.0% 

Lighting  182,083   34.1   182,083   34.1  100.0% 100.0% 

Total 11,127,698 1,887.5 11,127,698 1,887.5 100.0% 100.0% 
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5.4.2 Desk Review Results 

The EM&V team conducted desk reviews of 32 projects, including projects that received site 
visits, to compare values recorded on project documentation with those available in the tracking 
system. The sites that received desk reviews reported 164,179 kWh in energy savings and 
22.0 kW in demand savings. The EM&V team found discrepancies leading to adjustments in 
savings. Desk review findings from projects that did not receive 100 percent realization rates are 
detailed below. 

5.4.2.1 Minimum Ventilation Rate  

Building Performance Institute (BPI) references the minimum ventilation rate (MVR) standard in 
ASHRAE 62.2 as part of the training certification to perform air and duct infiltration diagnostic 
testing. Although the TRM does not explicitly state a post-retrofit minimum requirement, it does 
state installations must comply with Arkansas mechanical or ventilation code. Because the MVR 
is not a requirement in the TRM but is part of the BPI standard technicians must follow for 
quality installations, projects that fall below the MVR may still be eligible to claim savings but 
should do so using the calculated MVR as the CFMpost value. It is not recommended to seal 
tighter than the MVR without introducing mechanical ventilation as it can cause air quality issues 
for the residents. If new or existing suitable mechanical ventilation is documented, savings may 
be calculated using the full blower door test results. The three projects below all appear to be 
located within the same apartment complex. 

• JobId: EAMFPS1548690061. The project included air sealing, duct sealing, and LEDs 
in a multifamily building with an AC with electric resistance heat. The EM&V team 
found the CFMpost blower door test results fell below the MVR. The EM&V team 
adjusted the CFMpost value to the MVR value for savings calculations purposes. The 
adjustment resulted in an overall project-level realization rate of 99.8 percent and 
99.8 percent for energy and demand savings, respectively. 

• JobId: EAMFPS1548556734. The project included air sealing, duct sealing, and LEDs 
in a multifamily building with an AC with electric resistance heat. The EM&V team 
found both the CFMpre and the CFMpost blower door test results fell below the MVR. The 
EM&V team adjusted accordingly resulting in an overall project-level realization rate of 
96.6 percent and 97.4 percent for energy and demand savings, respectively. 

• JobId: EAMFPS1549208455. The project included air sealing, duct sealing, and LEDs 
in a multifamily building with an AC with electric resistance heat. The EM&V team 
found both the CFMpre and the CFMpost blower door test results fell below the MVR. The 
EM&V team adjusted accordingly resulting in an overall project-level realization rate of 
97.9 percent and 98.4 percent for energy and demand savings, respectively. 

5.4.2.2 HVAC Measure Discrepancies 

• JobId: EAMFPS1548368308. The project included duct sealing in a multifamily home 
with a central AC and electric resistance furnace. The reported capacity was 2 tons, 
which limited the pre-retrofit leakage to the maximum allowed by the TRM, 320 CFM. 
However, the EM&V team found that it was a 1.5 ton system, which would decrease 
the leakage allowance to 240 CFM. The EM&V team adjusted the CFMpre resulting in 
an overall realization rate of 61.9 percent for both energy and demand savings. 
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• JobId: EAMFPS1548673990. The project included air infiltration and duct sealing on 
an air conditioner with electric resistance heat. The cooling efficiency reported was a 
seasonal energy efficiency rating (SEER) of 10. However, the EM&V found the cooling 
efficiency to be 12 SEER based on the manufacturer specification sheet. Adjusting 
SEER resulted in project-level realization rates of 97.6 percent and 87.6 percent for 
energy and demand savings, respectively. 

• JobId: EAMFPS1549877863. The project included air infiltration, one smart strip, and 
duct sealing on an air conditioner with electric resistance heat. The cooling efficiency 
reported was a SEER of 8 and a specification sheet for an AC/heat pump model was 
provided. However, the EM&V found the nameplate to be illegible and the model 
number was not otherwise documented to verify the 8 SEER in the specification sheet. 
The electric resistance furnace was also not documented, and without a model number 
the EM&V team could not determine if the specification sheet provided was for an AC 
or a heat pump. The EM&V team adjusted to the default 11.5 SEER and assumed 
heating as is. Adjusting SEER resulted in project-level realization rates of 94.8 percent 
and 76.4 percent for energy and demand savings, respectively. 

• JobId: EAMFPS1548326941. The project included air infiltration and duct sealing on 
an air conditioner with electric resistance heat. Based on the documentation available 
on the heating type, the EM&V team found the heating type to be electric strip heating. 
While this is still considered electric resistance heating for envelope measures, this is 
not a forced air ducted heating type therefore no heating savings for duct sealing were 
calculated. Air sealing savings were not affected. This property also  appears to be a 
manufactured home not a multifamily home. The adjustment to the duct sealing 
measure resulted in project-level realization rates of 47.0 percent and 100.0 percent for 
energy and demand savings, respectively. 

• JobId: EAMFPS1549913461. The project included an air conditioner tune-up at a 
multifamily home. The EM&V team adjusted the capacity from the reported nominal 
capacity, 18,000 Btuh, to the measured capacity, 14,976 Btuh, found in the 
documentation based on the TRM guidance stipulating that the rated or measured 
capacity is used to calculate savings. These adjustments resulted in an overall project-
level realization rate of 83.2 percent and 83.2 percent for energy and demand savings, 
respectively. 

5.4.2.3 Smart Strip Discrepancies 

• JobId: EAMFPS1550118773. The project included 17 LEDs, one low-flow faucet 
aerator, two low-flow showerheads, one smart strip, air infiltration, and duct sealing of an 
AC with electric resistance heat. Based on the documentation, the EM&V team could not 
verify the installation location of the smart strip and adjusted the location from home 
entertainment center to APS average. These adjustments resulted in an overall project-
level realization rate of 99.1 percent and 98.9 percent for energy and demand savings, 
respectively. 

• JobId: EAMFPS1550847761. The project included two low-flow faucet aerators, one 
low-flow showerhead, one smart strip, air infiltration, and duct sealing of a heat pump. 
Based on the documentation, the smart strip was not installed, and the EM&V team 
adjusted accordingly resulted in an overall project-level realization rate of 94.0 percent 
and 95.5 percent for energy and demand savings, respectively. 
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Overall, program-level realization based on desk reviews was 96.3 percent and 96.7 percent for 
energy and demand savings, respectively, due to the adjustments discussed above. See Table 
60. 

Table 60. Energy Solutions for Multifamily Homes Program—Desk Review Results 

Measure 

Reported 
savings 

(kWh) 

Evaluated 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kW) 

kWh 
realization 

rate 

kW 
realization 

rate 

9 W LED (60 W 
equivalent)—indoor 

 2,278   2,278   0.4   0.4  100.0% 100.0% 

Air conditioner tune-
up—manifoldi 
measurement 

 1,629   1,355   0.9   0.7  83.2% 83.2% 

Air infiltration  25,160   24,852   2.8   2.8  98.8% 99.0% 

Ceiling insulation  12,294   12,294   3.5   3.5  100.0% 100.0% 

Duct sealing—AC with 
resistance heat 
(tested) 

 95,242   89,887   10.1   9.5  94.4% 94.8% 

Duct sealing—heat 
pump (tested) 

 22,931   22,931   3.8   3.8  100.0% 100.0% 

LED bulbs BR30 8 W 
(indoor) 

 509   509   0.1   0.1  100.0% 100.0% 

LED bulbs candelabra 
4 W (indoor) 

 458   458   0.1   0.1  100.0% 100.0% 

Low-flow faucet 
aerator 

 234   234   0.0   0.0  100.0% 100.0% 

Low-flow 
showerheads 

 1,174   1,174   0.1   0.1  100.0% 100.0% 

Smart strip (direct 
install) 

 2,270   2,185   0.3   0.3  96.3% 95.9% 

Total  164,179   158,157   22.0   21.3  96.3% 96.7% 

5.4.3 On-Site Verification Results 

Six projects received on-site verifications to examine whether participating trade allies' 
measurements were replicable and to verify the installation of incented measures. On-site 
projects also received a desk review to compare documentation to data collected while on-site. 

While on-site, the EM&V team gathered feedback from customers on their experience with the 
program. Overall, customers stated they were satisfied with the program and indicated they 
would not have done this work without it. Some stated they felt a significant difference in their 
bills and/or comfort level. However, contractors should take care while on-site to ensure all 
pertinent information is clearly communicated with the customer. 
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Overall, program-level realization rates based on on-site verifications were 100 percent for both 
energy and demand savings, as detailed in Table 61. 
 

Table 61. Energy Solutions for Multifamily Homes Program—On-Site Verification Results 

Measure 
category 

Reported 
savings 

(kWh) 

Evaluated 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kW) 

Energy 
realization 

rate 

Demand 
Realization 

rate 

Appliances  1,009   1,009   0.1   0.1  100.0% 100.0% 

Domestic 
hot water 

 801   801   0.1   0.1  100.0% 100.0% 

Envelope  4,701   4,701   0.8   0.8  100.0% 100.0% 

HVAC  22,677   22,677   3.2   3.2  100.0% 100.0% 

Lighting  100   100   0.0   0.0  100.0% 100.0% 

Total  29,289   29,289   4.2   4.2  100.0% 100.0% 

5.5 OVERALL SAVINGS ESTIMATES 
The EM&V team used the desk reviews and independent verifications to calculate the program-
level realization rates. Program realization rates indicate that the Multifamily Homes program 
achieved similar energy and demand savings. Adjustments based on desk reviews or on-site 
verifications were incorporated into realization rates, resulting in 95.7 percent for energy savings 
and 94.4 percent for demand savings. 
 

Table 62. Energy Solutions for Multifamily Homes Program—Weighted Desk Review and 
Independent Verification Results 

Measure  

Reported savings Evaluated savings Realization rate 

EM&V source kWh kW kWh kW kWh kW 

9 W LED  
(60 W equivalent)—
indoor 

 106,425   19.8   106,425   19.8  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system review 

Air conditioner  
tune-up—manifoldi 
measurement 

 793,882   437.3   660,510   363.8  83.2% 83.2% Desk review, on-site 
verification, and 
tracking system review 

Air infiltration  1,291,104   157.1   1,275,296   155.5  98.8% 99.0% Desk review, on-site 
verification, and 
tracking system review 

Ceiling insulation  601,130   226.9   601,130   226.9  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system review 

Duct sealing—AC with 
resistance heat 
(tested) 

 5,824,317   563.4   5,496,821   533.9  94.4% 94.8% Desk review, on-site 
verification, and 
tracking system review 

Duct sealing—electric 
cooling (tested) 

 119,495   64.3   119,495   64.3  100.0% 100.0% Tracking system 
review 
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Measure  

Reported savings Evaluated savings Realization rate 

EM&V source kWh kW kWh kW kWh kW 

Duct sealing—heat 
pump (tested) 

 1,641,799   274.3   1,641,799   274.3  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system review 

LED bulbs BR30 8 W 
(indoor) 

 56,909   11.1   56,909   11.1  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system review 

LED bulbs candelabra 
4 W (indoor) 

 18,749   3.2   18,749   3.2  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system review 

Low-flow faucet 
aerator 

 21,792   2.3   21,789   2.3  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system review 

Low-flow 
showerheads 

 143,514   14.9   143,484   14.9  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system review 

Residential heat pump 
tune-up 

 365,104   95.8   365,104   95.8  100.0% 100.0% Tracking system 
review 

Smart strip (direct 
install) 

 143,478   17.0   138,118   16.3  96.3% 95.9% Desk review and 
tracking system review 

Total  11,127,698   1,887.5  10,645,629   1,782  95.7% 94.4%  

5.6 QUALITY ASSURANCE/QUALITY CONTROL PROCESSES 
The implementation team randomly selects properties to receive post-installation verification as 
part of the program’s QA/QC process, verifying measurements taken by trade allies or 
performing non-invasive visual inspections of work. When work is deemed insufficient, trade 
allies must typically revisit the site and perform additional work to bring the site’s performance 
up to program standards.  
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6.0 ENERGY SOLUTIONS FOR MANUFACTURED HOMES 

The Energy Solutions for Manufactured Homes (Manufactured Homes) program's objective is to 
provide cost-effective energy efficiency measures to manufactured home communities 
throughout Entergy Arkansas, LLC’s (EAL) service territory. Participating customers receive no-
cost audits, direct installation of energy-efficient measures (e.g., lighting, low-flow showerheads, 
faucet aerators, and advanced power strips), and incentives for more in-depth services 
designed to improve efficiency. In program year (PY) 2022 (PY2022), the program incented 
tune-ups of air conditioners and heat pump systems and the installation of air infiltration and 
duct sealing. Faucet aerators, low-flow showerheads, advanced power strips, and lighting 
measures were directly installed at no cost.  

In support of the impact evaluation, the evaluation, measurement, and verification (EM&V) team 
conducted a tracking system review and desk reviews on a randomly selected sample of 
26 projects and on-site verifications of six projects. Table 63 details the evaluation activities 
completed for the program in PY2022. 
 

Table 63. Energy Solutions for Manufactured Homes—Data Collection and Evaluation Activities 

NTG approach 
Process evaluation 
activities 

Gross impact evaluation completes 

Tracking 
system 
review 

Desk 
reviews 

On-site 
verification 

Metered 
data 
analysis33 

Updated in PY2021 
from process 
evaluation research 

Program staff interviews (2) Census 26 6 None 

Material review 

6.1 KEY FINDINGS 
In PY2022, the Manufactured Homes program has achieved 6,227 MWh in gross energy 
savings and 0.8 MW in gross demand savings, as shown in Table 64. The Manufactured Homes 
program's gross evaluated energy savings were greater than reported, while evaluated demand 
savings were slightly lower, resulting in realization rates of 107.4 percent and 99.8 percent 
(megawatt-hour and megawatt, respectively). The program exceeded both energy and demand 
savings goals, achieving 115 percent energy savings and 113 percent of demand savings. The 
EM&V team's adjustments drive these results during the tracking system review, project-level 
engineering desk reviews, and on-site verifications. 

Table 64. Energy Solutions for Manufactured Homes—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings 
(MWh) 

5,799 6,227 107.4% 100.0% 6,227 2.1% 

 
33 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site measurement and verification (M&V). 
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Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio 

Net 
savings 

Program 
contribution to 

portfolio savings 

Demand savings 
(MW) 

0.8 0.8 99.8% 100.0% 0.8 0.8% 

 
Table 65. Energy Solutions for Manufactured Homes—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh)          5,403  6,227  115% 

Demand savings (MW)              0.7                0.8  113% 

6.2 RECOMMENDATIONS 
The EM&V team identified three recommendations, shown in Table 66, for EAL’s consideration 
from the evaluation activities. 

Table 66. Energy Solutions for Manufactured Homes—PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Increase the 
internal quality assurance/quality 
control (QA/QC) process on the duct 
sealing measure for all heating types 
to ensure all cooling and heating 
variables are captured correctly.  

The duct sealing—heat pump (tested) 
measure evaluation resulted in 
realization rates of 150.6 percent and 
100.0 percent for energy and demand 
savings, respectively.  

Recommendation 2: Collect 
documentation that clearly verifies 
the installation location of the smart 
strip or use average APS consistently 
in the program.  

The EM&V team found instances where 
the photo of the smart strip showed the 
smart strip still in the packaging or a non-
descriptive installation location.   

Recommendation 3: Ensure 
contractors are consistently 
submitting key savings project 
documentation that is legible and key 
parameters are identifiable.   

Throughout desk reviews, the EM&V 
team found that some projects lacked 
key documentation such as advanced 
power strip location, heating seasonal 
performance factor, and heating type to 
ensure savings. Requiring contractors to 
submit all documentation necessary to 
replicate savings is critical to improving 
QA/QC processes. 

 

236

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  88 
EAL Evaluation Report—PY2022 

 

Table 67. Energy Solutions for Manufactured Homes—Status of Prior Year Recommendations 
Status of prior year recommendations   
PY2020 impact 
recommendations 

• Continue to accurately track cooling capacity in ArchEE for duct sealing 
measures since it is a critical parameter in calculating savings. 
o Continuing.  

• Ensure that all documentation is legible and that critical parameters, such as 
model number, are identifiable.   

o Continuing. 

PY2020 process 
recommendations 

• Work with the evaluator to determine a QA/QC threshold for blower door 
testing variance. 

o Complete.  

• Develop strategies to implement ductless mini-splits in manufactured homes 
and similar housing types that show substantial savings opportunities. 
Coordinate with the independent evaluation monitor (IEM) on claiming the 
increased savings beyond the TRM deemed savings. 

o In progress. 

PY2021 impact 
recommendations 

• Continue to accurately track cooling capacity in ArchEE for duct sealing 
measures since it is a key parameter in calculating savings. 

o Continuing.  

• Ensure all documentation is available and legible and key parameters, such 
as model number, are identifiable.   

o Continuing.  

• Increase the internal QA/QC process on the duct sealing measure for all 
heating types to capture all cooling and heating variables. 

o Continuing.  

PY2021 process 
recommendations 

• Increase customer service training for contractors regarding communication. 

o Continuing.  

• Ensure replaced equipment, such as incandescents, are removed and 
disposed of properly. 

o Continuing.  

• Discuss quarterly allocations with trade allies to ensure understanding of the 
process and how exceptions are handled to keep trade allies engaged in the 
program. 

o Continuing.  

• Ensure trade allies are aware of the database and process to check on 
customer eligibility. 

o Continuing.  
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6.3 METHODOLOGY 

The following sections present an overview of the impact and process evaluation 
methodologies. 

6.3.1 Impact Evaluation 

The evaluated savings results, established at the project level, are based on savings 
calculations and adjustments made during the tracking system review, 26 engineering desk 
reviews, and 6 on-site visits. Final evaluated savings account for the tracking system review and 
desk review level adjustments for all measure categories.  

6.3.1.1 Tracking System Review 

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review began using the TRM 9.0 as a reference in our review of measure-level savings 
assumptions. The EM&V team reviewed the tracking systems linkage to TRM deemed savings 
and methods used to estimate savings.  

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings algorithms' results outlined in TRM 9.0. Third, it 
assessed the tracking system's ability to support QA/QC, including future evaluation needs. 
The ArchEE tracking system, which supplied all participant and claimed savings, and many of 
the inputs needed to verify savings calculations, were used to check for systemic errors across 
a participant census. 

6.3.1.2 Desk Reviews 

In addition to verifying the use of equations based on the TRM and inputs used to calculate 
deemed savings, the EM&V team also examined inputs into the tracking system based on a 
sample of projects. The implementation team provided project files and documentation for 
sampled projects, and the EM&V team compared parameter values in the project files with 
those entered into the program's tracking system. 

Based on the program's tracking system extract from the tracking system database, PY2022 
participant records were assigned measure categories, and the EM&V team created a sample 
of 2034 projects for desk reviews. Participants receiving non-direct-install measures 
(i.e., envelope and HVAC projects) were prioritized and selected from the data extract. Table 68 
characterizes the PY2022 sample selected for desk reviews. 
 

 
34 Based on the distinct count of JobIDs sampled for desk review only. Site visits were part of a separate 

sample. 
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Table 68. Energy Solutions for Manufactured Homes—Summary of Desk Review Sampled Savings 
by Measure Category35 

Measure category 
Reported 

kWh 
Sampled 

kWh 
Percentage 

kWh sampled 
Reported 

kW 
Sampled 

kW 
Percentage 

kW sampled 

Appliances 51,527 2,774 5.4%  6.1   0.3  5.4% 

Domestic hot water 26,602 3,069 11.5%  2.8   0.3  11.5% 

Envelope 224,216 11,941 5.3%  28.0   1.2  4.4% 

HVAC 3,689,088 184,300 5.0%  532.4   20.2  3.8% 

Lighting 53,192 2,400 4.5%  9.6   0.4  4.7% 

Total 4,044,625 204,484 5.1%  578.9   22.5  3.9% 

6.3.1.3 On-Site Verifications 

Six projects received on-site verifications to examine whether participating trade allies' 
measurements were replicable and to verify the installation of incented measures. The EM&V 
team did not perform testing but rather made process observations and verified measure 
installation. Almost all the participants that received on-site verifications had multiple measures 
installed. Table 69 provides detail on the six sites that received on-site verification in PY2022. 
 

Table 69. Energy Solutions for Manufactured Homes—Summary of On-site Verification Sampled 
Savings by Measure Category 

Measure category Number of sites Reported kWh Reported kW 

Appliances 3  757   0.1  

Domestic hot water 2  1,101   0.1  

Envelope 3  2,352   0.2  

HVAC 5  23,485   3.4  

Lighting 4  849   0.2  

Total 6  28,543   4.0  

6.4 DETAILED IMPACT EVALUATION RESULTS 
This section presents the results of evaluation activities and details findings from the desk 
reviews and on-site verifications. Results are reported at the measure level and program level 
based on the EM&V activities. 

 
35 Reported data as of time of sampling, October 24, 2022. 
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6.4.1 Tracking System Review 

Overall, the Manufactured Homes program evaluated tracking system review resulted in 
identical savings to those calculated by the program implementer. The realization rates were 
100 percent for both energy and demand savings. Further details of measure-based findings are 
provided below. 
 

Table 70. Energy Solutions for Manufactured Homes—PY2022 Tracking System Energy Savings 
and Realization Rates by Measure Category 

Measure 

Ex-ante savings Ex-post savings Realization rate 

kWh kW kWh kW kWh kW 

Appliances  74,225   8.8   74,225   8.8  100.0% 100.0% 

Domestic hot water  36,855   3.8   36,855   3.8  100.0% 100.0% 

Envelope  333,435   41.1   333,435   41.1  100.0% 100.0% 

HVAC  5,283,346   726.9   5,283,346   726.9  100.0% 100.0% 

Lighting  71,572   12.8   71,572   12.8  100.0% 100.0% 

Total  5,799,433   793.5   5,799,433   793.5  100.0% 100.0% 

6.4.2 Desk Review Results 

The EM&V team conducted desk reviews of 26 projects, including projects that received site 
visits, to compare values recorded on project documentation with those available in the tracking 
system. The sites that received desk reviews reported 233,028 kWh in energy savings and 
26.5 kW in demand savings. The EM&V team found discrepancies leading to adjustments in 
savings. Desk review findings from projects that did not receive 100 percent realization rates are 
detailed below. 

6.4.2.1 Heating/Cooling Type Discrepancies  

• JobID: EAMHPS1548650975. The project included air sealing, 12 LEDs, one smart 
strip, and duct sealing. A heat pump was reported as the heating and cooling type. 
However, the condenser nameplate photo indicated that it was an air conditioner not a 
heat pump. In addition, photos showed the heating type was an electric resistance 
furnace. The heating type was adjusted from heat pump to AC with electric resistance 
heat. The heating type adjustment resulted in an overall project-level realization rate of 
173.0 percent and 99.5 percent for energy and demand savings, respectively. 

• JobID: EAMHPS1549412924. The project included air sealing and duct sealing. A heat 
pump was reported as the heating and cooling type. However, the condenser 
nameplate photo indicated that it was an air conditioner not a heat pump. It also 
indicated the SEER value was 12 and not the reported 10 SEER. In addition, photos 
showed the heating type was an electric resistance furnace. The heating type was 
adjusted from heat pump to AC with electric resistance heat. These adjustments 
resulted in an overall project-level realization rate of 209.3 percent and 100.0 percent 
for energy and demand savings, respectively. 
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• JobID: EAMHPS1548963581. The project reported duct sealing of a heat pump 
system. However the condenser nameplate photo indicated that it was an air 
conditioner not a heat pump. In addition, photos showed the heating type was an 
electric resistance furnace. The heating type was adjusted from heat pump to AC with 
electric resistance heat. The heating type adjustment resulted in an overall project-level 
realization rate of 194.9 percent and 100.0 percent for energy and demand savings, 
respectively. 

6.4.2.2 Smart Strip Discrepancies 

• JobId: EAMHPS1549677307. The project included one smart strip and 20 LEDs. Based 
on the documentation, the EM&V team could not verify the installation location of the 
smart strip and adjusted the location from home entertainment center to APS average. 
This adjustment resulted in an overall project-level realization rate of 87.6 percent and 
90.4 percent for energy and demand savings, respectively. 

• JobId: EAMHPS1550462390. The project included one smart strip and duct sealing. 
Based on the documentation, the EM&V team could not verify the installation location of 
the smart strip and adjusted the location from home entertainment center to APS 
average. The savings may also be overstated as the photo showed only one cord 
plugged into the “always on” outlet. This adjustment resulted in an overall project-level 
realization rate of 87.6 percent and 90.4 percent for energy and demand savings, 
respectively. 

• JobId: EAMHPS1548913790. The project included one smart strip, air infiltration, and 
duct sealing of an AC with electric resistance heat. Based on the documentation, the 
smart strip was not installed, and the EM&V team adjusted accordingly, resulting in an 
overall project-level realization rate of 98.6 percent and 98.2 percent for energy and 
demand savings, respectively. 

Overall, program-level realization based on desk reviews was 105.3 percent and 99.8 percent 
for energy and demand savings, respectively, due to the adjustments discussed above. See 
Table 71. 
 

Table 71. Energy Solutions for Manufactured Homes—Desk Review Results  

Measure 

Reported 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kWh) 
Evaluated 

savings (kW) 

Energy 
realization 

rate 

Demand 
realization 

rate 

9 W LED (60 W 
equivalent)—indoor 

 2,752   0.5   2,711   0.5  98.5% 100.0% 

Air infiltration  14,293   1.4   16,458   1.4  115.1% 99.7% 

Duct sealing—AC with 
resistance heat 
(tested) 

 180,190   17.2   180,190   17.2  100.0% 100.0% 

Duct sealing—electric 
cooling (tested) 

 4,857   2.7   4,857   2.7  100.0% 100.0% 

Duct sealing—heat 
pump (tested) 

 21,288   3.7   32,054   3.7  150.6% 100.0% 
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Measure 

Reported 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kWh) 
Evaluated 

savings (kW) 

Energy 
realization 

rate 

Demand 
realization 

rate 

LED bulbs candelabra 
4 W (indoor) 

 497   0.1   497   0.1  100.0% 100.1% 

Low-flow faucet 
aerator 

 602   0.1   601   0.1  100.0% 99.9% 

Low-flow 
showerheads 

 3,569   0.4   3,562   0.4  99.8% 99.8% 

Smart strip (direct 
install) 

 3,531   0.4   3,109   0.4  88.1% 87.6% 

Smart thermostats  1,450   -     1,450   -    100.0% N/A 

Total  233,028   26.5   245,489   26.4  105.3% 99.8% 

A dash indicates that there are no kilowatt savings associated with the respective measure. 

6.4.3 On-Site Verifications 

Six projects received on-site verifications to examine whether participating trade allies' 
measurements were replicable and to verify the installation of incented measures. The EM&V 
team did not perform testing but rather made process observations and verified measure 
installation. On-site projects also received a desk review to compare documentation to data 
collected while on-site. 

While on-site, the EM&V team gathered feedback from customers on their experience with the 
program. Overall, customers stated they were satisfied with the program and indicated they 
would not have done this work without it. Some stated they had felt a significant difference in 
their bills and/or comfort level. However, contractors should take care while on-site to ensure all 
pertinent information is clearly communicated with the customer. 

Overall, program-level realization-based on-site visits were 100 percent for both energy and 
demand savings, as detailed in Table 72. 
 

Table 72. Energy Solutions for Manufactured Homes—On-Site Verification Results  

Measure category 

Reported 
savings 

(kWh) 

Reported 
savings 

(kW) 

Evaluated 
savings 

(kWh) 

Evaluated 
savings 

(kW) 
Realization 

rate 
Realization 

rate 

Appliances  757   0.1   757   0.1  100.0% 100.0% 

Domestic hot water  1,101   0.1   1,101   0.1  100.0% 100.0% 

Envelope  2,352   0.2   2,352   0.2  100.0% 100.0% 

HVAC  23,485   3.4   23,485   3.4  100.0% 100.0% 

Lighting  849   0.2   849   0.2  100.0% 100.0% 

Total  28,543   4.0   28,543   4.0  100.0% 100.0% 
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6.5 OVERALL SAVINGS ESTIMATES 

The EM&V team used the desk reviews and on-site verification measurements to calculate the 
program-level realization rates. Program realization rates indicate that the Manufactured Homes 
program achieved similar energy and demand savings as reported. Adjustments based on desk 
reviews or on-site verifications were incorporated into realization rates, ultimately resulting in 
realization rates of 107.4 percent and 99.8 percent for energy and demand savings, 
respectively. 
 

Table 73. Energy Solutions for Manufactured Homes—Weighted Desk Review and Independent 
Verification Results 

Measure  

Reported savings Evaluated savings Realization rate 

EM&V source kWh kW kWh kW kWh kW 

9 W LED  
(60 W 
equivalent)—
indoor 

 54,769   9.9   53,958   9.9  98.5% 100.0% Desk review, on-site 
verification, and 
tracking system 
review 

Air conditioner 
tune-up—
manifoldi 
measurement 

 205,539   111.9   205,539   111.9  100.0% 100.0% Tracking system 
review 

Air infiltration  333,435   41.1   383,931   41.0  115.1% 99.7% Desk review, on-site 
verification, and 
tracking system 
review 

Duct 
replacement—
heat pump 

 12,631   2.2   12,631   2.2  100.0% 100.0% Tracking system 
review 

Duct sealing— 
AC with 
resistance heat 
(tested) 

 4,046,576   385.6   4,046,576   385.6  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system 
review 

Duct sealing—
electric cooling 
(tested) 

 159,817   87.2   159,817   87.2  100.0% 100.0% Desk review, on-site 
verification, and 
tracking system 
review 

Duct sealing—
heat pump 
(tested) 

 763,918   129.7   1,150,262   129.7  150.6% 100.0% Desk review and 
tracking system 
review 

Duct sealing 
electric 
resistance no 
cooling (tested) 

 7,621   -     7,621   -    100.0% N/A Tracking system 
review 
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Measure  

Reported savings Evaluated savings Realization rate 

EM&V source kWh kW kWh kW kWh kW 

LED (retail): 
outdoor, general 
purpose, all 
wattages 

 152   -     152   -    100.0% N/A Tracking system 
review 

LED bulbs BR30 
8 W (indoor) 

 1,385   0.2   1,385   0.2  100.0% 100.0% Tracking system 
review 

LED bulbs BR30 
8 W (outdoor) 

 193   -     193   -    100.0% N/A Tracking system 
review 

LED bulbs 
candelabra  
4 W (indoor) 

 15,073   2.7   15,073   2.8  100.0% 100.1% Desk review, on-site 
verification, and 
tracking system 
review 

Low-flow faucet 
aerator 

 5,771   0.6   5,768   0.6  100.0% 99.9% Desk review, on-site 
verification, and 
tracking system 
review 

Low-flow 
showerheads 

 31,084   3.2   31,027   3.2  99.8% 99.8% Desk review, on-site 
verification, and 
tracking system 
review 

Residential heat 
pump tune-up 

 42,276   10.3   42,276   10.3  100.0% 100.0% Tracking system 
review 

Smart strip 
(direct install) 

 74,225   8.8   65,358   7.7  88.1% 87.6% Desk review, on-site 
verification, and 
tracking system 
review 

Smart 
thermostats 

 44,968   -     44,968   -    100.0% N/A Desk review, on-site 
verification, and 
tracking system 
review 

Total  5,799,433   793.5   6,226,535   792.3  107.4% 99.8% 
 

A dash indicates that there are no kilowatt savings associated with the respective measure. 

6.6 QUALITY ASSURANCE/QUALITY CONTROL PROCESSES 

The implementation team randomly selects properties to receive post-installation verification as 
part of the program’s QA/QC process, verifying measurements taken by trade allies or 
performing non-invasive visual inspections of work. When work is deemed insufficient, trade 
allies must typically revisit the site and perform additional work to bring the site’s performance 
up to program standards. 
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7.0 LOW-INCOME SOLUTIONS 

The Entergy Arkansas, LLC (EAL) Low-Income Solutions program launched in program year 
(PY) 2020 (PY2020). The program helps low-income households become more comfortable, 
safe, and energy-efficient using directly installed home weatherization, health, and safety 
upgrades at no cost to the customer. The objectives of the Low-Income Solutions program are 
to (1) help EAL customers reduce energy usage, save money on utility bills, and improve 
comfort in their homes, (2) educate homeowners on the energy efficiency and inefficiency of 
their homes, (3) identify opportunities for energy savings specific to customers' homes, and (4) 
improve health and safety of the homes’ residents, provided at no cost to homeowners. Energy 
audits and energy-efficient home upgrades are delivered through trained and certified home 
performance contractors. The Low-Income Solutions program is also a delivery mechanism for 
the consistent weatherization approach (CWA) and includes all cost-effective measures 
following the CWA protocols.  
 
The Low-Income Solutions program targets eligible low-income households or EAL customers 
aged 65 or older as they are considered a hard-to-reach subsector. The program also helps with 
home repairs to correct minor problems that may otherwise prevent the building from receiving 
weatherization upgrades or pose a health or safety risk. As part of the Low-Income Solutions 
program, EAL offers the following measures at no cost to qualifying customers: home energy 
assessments by qualified field technicians, LED bulbs, low-flow showerheads, faucet aerators, 
and advanced power strips. EAL also offers the following weatherization measures at no cost to 
the customer: air sealing, duct sealing, ceiling insulation, advanced thermostats, and heat pump 
and AC tune-ups, In PY2022, the program incentivized ceiling insulation installation, air 
infiltration, duct sealing, and advanced thermostats while providing direct installation of faucet 
aerators, low-flow showerheads, advanced power strips (APS), lighting measures, and health 
and safety measures at no cost to the customer. This report section focuses on energy savings 
measures, the reader is referred to Consistent Weather Approach and Act 1102 Section 
(Section 16.0) for information on the health and safety measures.  
 
The evaluation, measurement, and verification (EM&V) team conducted program staff 
interviews, tracking system reviews, desk reviews, and on-site verifications for a subset of 
projects to support the evaluation. Table 74 below summarizes the Low-Income Solutions 
evaluation activities.  
  

Table 74. Low-Income Solutions—Data Collection and Evaluation Activities 

NTG approach  
Process evaluation 
activities  

Gross impact evaluation completes  
Tracking 
system 
review  

Desk 
reviews 

On-site 
verification 

Metered data 
analysis1  

Deemed from 
prior research  

Program staff interviews (2)  
Material review  

Census  41  5  None  
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7.1 KEY FINDINGS  

In PY2022, the Low-Income Solutions program achieved 7,856 MWh in gross energy savings 
and 1.9 MW in gross demand savings, as shown in Table 75. The Low-Income Solutions 
program's gross evaluated savings were slightly lower than reported energy savings and 
demand savings, resulting in realization rates of 99.0 and 99.5 percent for energy savings 
(megawatt-hours) and demand savings (megawatts), respectively. The variance between the 
reported and evaluated savings results from the EM&V team adjusting the savings during the 
project-level engineering desk reviews and on-site verification. The program achieved 
100 percent of target energy savings and 65 percent of target demand savings.  
 

Table 75. Low-Income Solutions—Reported, Evaluated, and Net Savings  

Energy/demand 
savings  

Reported 
savings  

Evaluated 
savings  

Realization 
rate  

NTG 
ratio2  

Net 
savings  

Energy savings (MWh)  7,936  7,856  99.0%  100.0%  7,856  
Demand savings (MW)  1.9  1.9  99.5%  100.0%  1.9  

 
Table 76. Low-Income Solutions—Goals vs. Achieved 

Savings Goal Actual  Percentage achieved 

Energy savings (MWh)   7,863    7,856  100% 

Demand savings (MW)       2.9  1.9 65% 

 

7.2 RECOMMENDATIONS  

Compared to PY2021, the EM&V team found an improvement in project documentation 
verifying removed bulbs and a slightly higher percentage of HVAC system nameplates. The 
program should continue improving project documentation to increase transparency and 
savings reliability.   
  
During on-site verifications, the EM&V team observed a substantial improvement in contractor 
communication with customers. This improvement may be a result of increased training for 
contractors as well as contractors being able to spend more time in customers’ homes due to 
less pandemic-related restrictions.  
 
In terms of health and safety measures, the EM&V team found significantly more diversified 
measures taking place through on-site verifications, as well as better documentation of the 
measures, compared to PY2021.  
  
The EM&V team identified four recommendations, shown in Table 77, for EAL’s consideration 
from the evaluation activities.   
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Table 77. Low-Income Solutions —PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Increase quality 
assurance/quality control (QA/QC) on the 
APS measure and ensure contractors are 
educated on installing the APS and 
collecting documentation that clearly 
verifies the installation location of the 
APS.   
  

While this was a minor issue across the other 
residential programs, the EM&V team found the 
majority of Low-Income Solutions desk review 
documentation showed the APS still in the 
packaging, The EM&V team evaluated savings using 
the average APS rather than zero out the savings for 
PY2022 to increase training and QA/QC on this 
measure. However, in PY2023 uninstalled measures 
will be evaluated as zero savings.   
The adjustment in savings resulted in realization 
rates of 68.6 percent and 65.8 percent for energy 
and demand savings, respectively for the APS 
measure.   

Recommendation 2: Ensure contractors 
are consistently submitting key savings 
project documentation.  

Throughout desk reviews, the EM&V team found that 
some projects lacked key documentation such as 
advanced power strip location, and pictures of the 
HVAC system’s nameplates, including heating 
equipment. Requiring contractors to submit all 
documentation necessary to reproduce savings is 
critical to improving QA/QC processes.  

PY2022 process 
recommendations 

Recommendation 3: Increase training 
and QA/QC of air and duct sealing 
measures to ensure all leaks are 
thoroughly sealed.   

Through on-site verifications, the EM&V team found 
a few missed opportunities to seal leaks in the 
homes, including sealing around the furnace and air 
handler cabinet as well as adding new duct tape 
around deteriorated existing duct tape.   
These issues may be caught by the QA/QC team. 
However, increased training of trade allies may help 
achieve higher, more consistent savings for sites for 
which no QA/QC is performed.   

Recommendation 4: Consider ways to 
increase participation in the ceiling 
insulation measure for low-income 
customers.  

Throughout site visits, speaking with program 
implementers and administrators, and reviewing the 
tracking database, the EM&V team found that a 
larger percentage of homes may need ceiling 
insulation. Ceiling insulation is critical for low-income 
homes that are typically under-weatherized and can 
result in significant savings and increase the comfort 
level of the home.   
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Table 78. Low-Income Solutions —Status of Prior Year Recommendations 
Status of prior year recommendations   
PY2020 impact 
recommendations 

• For duct sealing projects where actual cooling efficiency is unobtainable, use 
the default value, 11.5 seasonal energy efficiency ratio (SEER), for the 
cooling efficiency, as outlined in the TRM. 
o Continuing. 

• Use calculators with project-specific inputs for ceiling insulation projects and 
provide the calculations as part of the project documentation. 
o Complete. 

PY2020 process 
recommendations 

• Consider developing additional outreach communication and marketing 
materials to reach potential customers via direct mailings, utility bill inserts, 
phone calls, and emails. 
o Complete. 

PY2021 impact 
recommendations 

• Ensure contractors consistently submit key savings project documentation 
such as condenser nameplate, advanced power strip location, heating 
seasonal performance factor (HSPF), and LED bulbs installed and removed.  
o Continuing. 

• Ensure that the contractor installs direct-install measures such as LEDs, 
smart strips, low-flow showerheads, and low-flow faucet aerators rather than 
giving them to the customer to install. 
o Continuing. 

• Continue standardizing MeasureDescription for prescriptive health and safety 
measures to track measure accomplishments in the tracking database.  
o Continuing. 

• Increase customer service training for contractors regarding communication. 
o Continuing.  

• Ensure to remove and properly dispose of replaced equipment, such as 
incandescent bulbs.  
o Continuing. 

PY2021 process 
recommendations 

• None. 

7.3 METHODOLOGY  

The following sections present an overview of the impact evaluation methodologies.  

7.3.1 Impact Evaluation  

The evaluated savings results, established at the project level, are based on savings 
calculations and adjustments made during the tracking system review, 41 engineering desk 
reviews, and five on-site visits. Final evaluated savings account for the tracking system review 
and desk review level adjustments for all measure categories.   
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7.3.1.1 Tracking System Review  

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review referenced the TRM 9.0 for measure-level savings assumptions; the EM&V team 
checked the tracking systems' linkage to TRM deemed savings and methods used to estimate 
savings.   
  
Our review accomplished three primary objectives: (1) identify initial high-level tracking system 
concerns, (2) verify whether the savings estimates in the tracking system are consistent with the 
savings algorithms' results as outlined in TRM 9.0, and (3) assess the tracking system's 
transparency and ability to support QA/QC activities, including future evaluation needs.  

7.3.1.2 Desk Reviews  

In addition to verifying the use of equations based on the TRM and inputs used to calculate 
deemed savings, the EM&V team also examined inputs into the tracking system based on a 
sample of projects. The implementation team provided project files and documentation for 
sampled projects, and the EM&V team compared parameter values in the project files with 
those entered into the program's tracking system.  
 
Based on the program's tracking system extract from the tracking system database, PY2022 
participant records were assigned measure categories, and the EM&V team created a sample 
of 36 projects for desk-review-only completes3. Participants receiving non-direct-install 
measures (i.e., envelope and HVAC projects) were prioritized and selected from the data 
extract. Table 79 provides details on sampled savings by measure category for the program.   
  

Table 79. Low-Income Solutions—Summary of Sampled Savings by Measure Category4  

Measure category  
Reported 

kWh  
Sampled 

kWh  
Percentage 

kWh sampled  
Reported 

kW  
Sampled 

kW  
Percentage 

kW sampled 
Appliances         219,162             3,279   1.5%             26.1             0.4 1.5%  
Domestic hot water         155,099             2,434   1.6%             16.1            0.3 1.6%  
Envelope      1,281,322           33,386   2.6%           491.7            9.0 1.8%  
HVAC      4,888,037         512,377   0.5%        1,018.4        142.9 14.0%  
Lighting         268,185             4,200   1.6%             44.1            0.7 1.6%  
Total      6,811,805         555,675   8.2%        1,596.3        153.2 9.6%  

7.3.1.3 On-Site Verification  

Five projects received on-site verifications to examine whether the measurements and 
parameters reported by participating trade allies were accurate and to verify the installation of 
incented measures. The EM&V team did not perform testing but made process and 
measurement observations and verified measure installation. Almost all the participants that 
received on-site verifications had multiple measures installed. Table 80 details the five projects 
that received on-site verification in PY2022.  
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Table 80. Low-Income Solutions—Summary of Sampled Savings by Measure Category  

Measure category  Number of sites  Reported kWh  Reported kW  
Appliances  2                      504   0.1  
Envelope  2                    1,420   1.4  
HVAC  3                    4,935   2.2  
Lighting  4                    1,039   0.2  
Total  5                    7,898   3.8  

  

7.4 DETAILED IMPACT EVALUATION RESULTS  
This section presents the results of evaluation activities and details findings from the tracking 
system review, desk reviews, and on-site verifications. Results are reported at the measure and 
program levels based on the EM&V activities.  

7.4.1 Tracking System Review  

The overall Low-Income Solutions program evaluated tracking system savings resulted in 
identical savings (100 percent kilowatt-hour and kilowatt realization rates) as those calculated 
by the program implementer; no adjustments were made during the tracking system review. 
Further details and measure-based findings are provided in Table 81.  
  

Table 81. Low-Income Solutions—Tracking System Review Results by Measure Category  

Measure  
Ex-ante savings  Ex-post savings  Realization rate  

kWh  kW  kWh  kW  kWh  kW  
Appliances  255,479               30.4   255,479               30.4   100.0%  100.0%  
Domestic hot water  164,681               17.1   164,681               17.1   100.0%  100.0%  
Envelope  1,437,515             564.0   1,437,515             564.0   100.0%  100.0%  
HVAC  5,779,700          1,239.5   5,779,700          1,239.5   100.0%  100.0%  
Lighting  298,927               48.8   298,927               48.8   100.0%  100.0%  
Total  7,936,302          1,899.8   7,936,302          1,899.8   100.0%  100.0%  

7.4.2 Desk Review Results  

The EM&V team conducted desk reviews of 41 projects, including projects that received site 
visits, to compare values recorded on project documentation with those available in the tracking 
system. The sites that received desk reviews reported 146,981 kWh in energy savings and 
31.6 kW in demand savings.   
 
The EM&V team found documentation and installation issues related to the APS measure 
leading to adjustments in savings. Out of 13 APS measures reviewed during the desk reviews, 8 
were still in packaging per pictures, and 3 were not installed in a home entertainment system, 
though claimed savings for home entertainment system in the TRM. The EM&V team made 
similar observations during on-site verifications. In two cases, the power strip was left for the 
customer to install and was specified as being installed in the home entertainment system, but it 
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was used elsewhere. Since this measure does not have an in-service rate, savings would be 
adjusted to zero resulting in realization rates of 24.4 percent and 23.6 percent for energy and 
demand savings, respectively. However, for PY2022, the EM&V team adjusted the savings to 
reflect average APS since the install location will be unknown. For PY2023, the EM&V team will 
include APS in targeted measures to verify improvement in installation rates and will have zero 
savings for APS left in the packaging.   
 
Overall, program-level realization based on desk reviews was 99.2 percent and 99.5 percent for 
energy and demand savings, respectively, due to the adjustment discussed above. All 
measures except for the smart strip measure achieved 100 percent realization rates. Table 82 
demonstrates the desk review results at the measure level.  
  

Table 82. Low-Income Solutions—Desk Review Results  

Measure  

Reported 
savings 

(kWh)  

Evaluated 
savings 

(kWh)  
Reported 

savings (kW)  

Evaluated 
savings 

(kW)  

kWh 
realization 

rate  

kW 
realization 

rate  
9 W LED (60 
W 
equivalent)—
Indoor  

            3,762                3,762            0.6               0.6   100.0%  100.0%  

Air infiltration            20,719              20,719             4.8               4.8   100.0%  100.0%  
Ceiling 
insulation  

          14,087              14,087            5.6               5.6   100.0%  100.0%  

Duct sealing—
AC with 
resistance heat 
(tested)  

          43,346              43,346             3.8               3.8   100.0%  100.0%  

Duct sealing—
electric cooling 
(tested)  

          17,631              17,631             9.6               9.6   100.0%  100.0%  

Duct sealing—
heat pump 
(tested)  

          35,802              35,802   6.2              6.2   100.0%  100.0%  

LED bulbs 
BR30 8 W 
(indoor)  

               403                   403   0.1               0.1   100.0%  100.0%  

LED bulbs 
BR30 8 W 
(outdoor)  

                 96                     96                -                   -     100.0%  N/A   

LED bulbs 
Candelabra 4 
W (indoor)  

               977                   977   0.2   0.2   100.0%  100.0%  

Low-flow 
faucet aerator  

               336                   336   0.0   0.0   100.0%  100.0%  

Low-flow 
showerheads  

            2,098                2,098   0.2   0.2   100.0%  100.0%  

Smart strip 
(direct install)  

            3,783                2,596   0.5   0.3   68.6%  65.8%  

Smart 
thermostats  

            3,942                3,942   -     -     100.0%  N/A   

Total           146,981            145,793   31.6   31.4   99.2%  99.5%  
A dash indicates that there are no kilowatt savings associated with the respective measure. 
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7.4.3 On-Site Verification Results  

Five projects received on-site verifications to examine the accuracy of the parameters and 
measurements participating reported by trade allies and to verify the installation of the 
incentivized measures. The EM&V team did not perform testing but made process observations 
and verified measure installation. On-site projects also received a desk review to compare 
documentation to data collected on-site. Details from the adjustments based on on-site data 
collection were rolled into the desk review project-level results in the previous section.  
While on-site, the EM&V team gathered customer feedback on their experience with the 
program. Customers stated they were satisfied with the program and indicated they would not 
have done the work without it. Some stated they felt a significant difference in their bills and/or 
comfort level.   
 
The EM&V team observed one of the sites would have benefitted from an AC tune-up 
recommendation as part of the initial audit. At a different site, the EM&V team found that the 
APS was plugged into a kitchen outlet and not a home entertainment system. The APS was left 
in place for the customer’s convenience and savings were adjusted to average APS. 
Overall, program-level realization rates based on on-site verifications were 97.9 percent and 
99.4 percent for energy and demand savings, respectively, as detailed in Table 83.   
 

Table 83. Low-Income Solutions—On-Site Verification Results  

Measure 
category  

Reported 
savings 

(kWh)  

Evaluated 
savings 

(kWh)  

Reported 
savings 

(kW)  

Evaluated 
savings 

(kW)  

kWh 
realization 

rate  

kW 
realization 

rate  
Appliances  504  335  0.1  0.0  66.4%  63.3%  
Envelope  1,420  1,420  1.4  1.4  100.0%  100.0%  
HVAC  4,935  4,935  2.2  2.2  100.0%  100.0%  
Lighting  1,039  1,039  0.2  0.2  100.0%  100.0%  
Total  7,898  7,728  3.8  3.8  97.9%  99.4%  

7.5 OVERALL SAVINGS ESTIMATES  

The EM&V team used desk reviews, tracking system reviews, and on-site verifications to 
calculate the program-level realization rates. Program realization rates indicate that the Low-
Income Solutions program achieved similar energy and demand savings. Adjustments based on 
desk reviews or on-site verifications were incorporated into realization rates, resulting in 
99.0 percent for energy savings and 99.5 percent for demand savings. Table 84 shows the final 
savings.    

Table 84. Low-Income Solutions—Final Evaluated Energy Savings and  
Realization Rates by Measure Category  

Measure   
Reported savings Evaluated savings Realization rate 

EM&V source  kWh  kW  kWh  kW  kWh  kW  
9 W LED (60 W 
equivalent)—
indoor  

203,111  33.6  203,111  33.6  100.0%  100.0%  Desk review, on-
site verification, 
and tracking 
system review  
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Measure   
Reported savings Evaluated savings Realization rate 

EM&V source  kWh  kW  kWh  kW  kWh  kW  
Air conditioner 
tune-up—manifoldi 
measurement  

61,617  32.3  61,617  32.3  100.0%  100.0%  Tracking system 
review  

Air infiltration  757,812  145.4  757,812  145.4  100.0%  100.0%  Desk review, on-
site verification, 
and tracking 
system review  

Ceiling insulation  679,703  418.6  679,703  418.6  100.0%  100.0%  Desk review, on-
site verification, 
and tracking 
system review  

Duct 
replacement—heat 
pump  

9,883  1.8  9,883  1.8  100.0%  100.0%  Tracking system 
review  

Duct sealing—AC 
with resistance 
heat (tested)  

1,781,679  170.9  1,781,679  170.9  100.0%  100.0%  Desk review and 
tracking system 
review  

Duct sealing—
electric cooling 
(tested)  

936,709  513.5  936,709  513.5  100.0%  100.0%  Desk review, on-
site verification, 
and tracking 
system review  

Duct sealing—heat 
pump (tested)  

2,557,508  427.9  2,557,508  427.9  100.0%  100.0%  Desk review, and 
tracking system 
review  

LED (retail): 
outdoor, general 
purpose, all 
wattages  

776  -  776  -  100.0%  N/A  Tracking system 
review  

LED bulbs BR30 8 
W (indoor)  

20,006  3.3  20,006  3.3  100.0%  100.0%  Desk review and 
tracking system 
review  

LED bulbs BR30 
8 W (outdoor)  

1,385  -  1,385  -  100.0%  N/A  Desk review and 
tracking system 
review  

LED bulbs 
candelabra 4 W 
(indoor)  

73,010  11.9  73,010  11.9  100.0%  100.0%  Desk review, on-
site verification, 
and tracking 
system review  

LED bulbs 
candelabra 4 W 
(outdoor)  

639  -  639  -  100.0%  N/A  Tracking system 
review  

Low-flow faucet 
aerator  

19,537  2.0  19,537  2.0  100.0%  100.0%  Desk review and 
tracking system 
review  

Low-flow 
showerheads  

145,144  15.1  145,144  15.1  100.0%  100.0%  Desk review and 
tracking system 
review  

Residential heat 
pump tune-up  

357,912  93.1  357,912  93.1  100.0%  100.0%  Tracking system 
review  
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Measure   
Reported savings Evaluated savings Realization rate 

EM&V source  kWh  kW  kWh  kW  kWh  kW  
Smart strip (direct 
install)  

255,479  30.4  175,303  20.0  68.6%  65.8%  Desk review, on-
site verification, 
and tracking 
system review  

Smart thermostats  74,393  -  74,393  -  100.0%  N/A   Desk review, on-
site verification, 
and tracking 
system review  

 Total   7,936,302  1,899.8  7,856,126  1,889.4  99.0%  99.5%    
A dash indicates there are no kilowatt savings associated with the respective measure.  
  

7.6 QUALITY CONTROL/QUALITY ASSURANCE PROCESSES  

The implementation team randomly selects properties to receive post-installation verification as 
part of the program’s QA/QC process, verifying measurements taken by trade allies or 
performing non-invasive visual inspections of work. When work is deemed insufficient, trade 
allies must typically revisit the site and perform additional work to bring the site’s performance 
up to program standards.   
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8.0 POINT OF PURCHASE SOLUTIONS 

Beginning in program year (PY) 2020 (PY2020), Entergy Arkansas, LLC’s (EAL) midstream and 
upstream programs merged into the comprehensive Point of Purchase Solutions (POPS) 
program. The program aims to provide fast, easy, energy efficiency solutions to residential and 
nonresidential customers at retailers where they already shop in-store or online through the 
Entergy Arkansas’s Marketplace. Discounts are offered for efficient lighting products and 
appliances. The program’s long-term goal is to minimize barriers that hinder EAL customers 
from adopting energy efficiency measures and products. 
 
For both the residential upstream and commercial midstream components, retailers and 
distributors are incentivized to offer point-of-sale discounts on select energy-efficient equipment. 
This design has two advantages: (1) it can ramp up quickly and (2) there is no rebate 
application process making it more streamlined, requiring less up-front costs to the customer. 
That said, for commercial midstream participation, customers must provide company and 
contact information for program tracking purposes. Cooperation with retailers and distributors 
and having clear communication channels is the key strategy for promoting measures 
incentivized through these two channels.  
 
POPS residential downstream channel offers post-purchase rebates for select energy-efficient 
appliances and lighting. It currently contributes to a small percentage of energy savings to the 
overall program but does create other opportunities to encourage the purchase of more energy-
efficient measures. Rebates applications can be submitted either through the mail or online. 

For the PY2022 evaluation, the evaluation, measurement, and verification (EM&V) team 
conducted a full impact and a limited process evaluation. A full process evaluation was 
conducted in PY2021. Activities included in the PY2022 evaluation are program staff interviews, 
desk reviews of 30 randomly selected commercial midstream lighting projects and 70 top-saving 
lighting measures from residential upstream, and a full tracking system review.  
  

Table 85. PY2022 Point of Purchase Solutions—Data Collection and Evaluation Activities 

Net-to-gross (NTG) 
approach Process evaluation activities 

Gross impact evaluation completes 

Tracking 
system 
review 

Desk 
reviews 

On-site 
M&V 

Metered data 
analysis36 

Deemed from prior 
research 

Program staff interviews (2) 
Materials review 

Census 100 None None 

 
36 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site measurement and verification (M&V). 
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8.1 KEY FINDINGS  

Based on the PY2022 program tracking data,37 the POPS program reported implementing 
2,629,755 measures to 780,005 unique participants.38 Table 86 provides the program's 
participation and reported savings by measure category. In PY2022, residential lighting projects 
provided the most savings, with approximately 68 percent of overall savings for the POPS 
program.  
 

Table 86. PY2022 Point of Purchase Solutions—Reported Participation, Measures, and Savings 

Measure category Participants*  Quantity 
Gross program 
savings (kWh) 

Percentage of program 
savings (kWh) 

Commercial lighting  617   51,942   18,948,989  19.6% 

Residential 
appliances 

 63,675   63,723   10,675,797  11.1% 

Residential domestic 
hot water** 

 68   57   80,992  0.1% 

Residential envelope  7   27   2,134  0.0% 

Residential HVAC  1,031   1,063   1,156,855  1.2% 

Residential lighting  714,619   2,512,888   65,448,513  67.9% 

Residential other  54   55   133,235  0.1% 

Total 780,005  2,629,755   96,446,515  100.0% 

*Individual participants may install equipment from multiple measure categories. 
**There were 11 returns present in the residential domestic hot water category, resulting in 11 
participants having a final installed quantity of 0. 

 
In PY2022, the POPS program achieved 100,534 MWh in gross energy savings and 16.2 MW in 
gross demand savings, as shown in Table 87. The POPS program's evaluated savings resulted 
in higher demand and energy savings (104.2 percent kilowatt and 107.4 percent kilowatt-hour 
realization rates) than those calculated by the program implementer. These results are driven by 
the EM&V team's adjustments. The primary adjustment was recalculating 6.7 percent of 
upstream residential lighting sales using commercial methodologies.39 The evaluation team 
applied NTG ratios for each sector measure resulting in an overall NTG ratio of 87.2 percent for 
energy savings and 86.0 percent for demand savings. The program exceeded planning goals, 
achieving 131 percent of energy and 141 percent of demand savings.  
 

 
37 The tracking system data extract is from February 7, 2023. 
38 For measures without a defined account number, each unit of sales is assumed to represent a unique 

participant. For example, each advanced power strip is counted as one participant, while a four-bulb 
pack is counted as one participant for the lighting measures. 

39 Arkansas TRM 9.0, Volume II, Page 191. 
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Table 87. PY2022 Point of Purchase Solutions—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings 
(MWh) 

96,447 100,534 104.2% 87.2% 87,690 24.5% 

Demand savings 
(MW) 

15.1 16.2 107.4% 86.0% 13.9 11.9% 

 
Table 88. PY2022 Point of Purchase Solutions—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh) 66,846 87,690 131% 

Demand savings (MW) 9.9 13.9 141% 

 
The NTG ratios used for the POPS prescriptive measures were based on research conducted in 
PY2021. NTG varied by measure type, ranging from 75 to 100 percent. 

8.2 RECOMMENDATIONS 
The EM&V team found new areas for program improvement. Specific recommendations to 
address these areas are described in Table 89. 
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Table 89. Point of Purchase Solutions —PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: For 
residential HVAC, increase 
QA/QC on the residential smart 
thermostat measures.  

There were two instances of homes that had 
duplicate ArchEE entries associated with smart 
thermostat returns. In addition, there were six 
homes heated by propane that erroneously 
applied a propane factor to the gas savings 
algorithm, which contradicts the approved 
savings methodology for smart thermostats 
purchased at retail locations. It is recommended 
that additional tracking system QA/QC checks 
related to thermostats returned so duplicate 
thermostat returns are not reported in the 
tracking system. 

Recommendation 2: For 
commercial midstream lighting, 
increase QA/QC of commercial 
midstream program tracking data 
to reduce errors. 

There were many instances in the commercial 
midstream program where lighting wattages 
reported in ArchEE were inconsistent with the 
lighting wattages on ENERGY STAR® and DLC 
certifications. There were also a few instances 
where baseline wattage was reported as 0 W. 
Finally, quantities and model numbers of 
specific lights in the tracking system did not 
match their respective quantities on the 
invoices in a few instances. It is recommended 
that additional tracking system QA/QC checks 
related to the baseline and retrofit wattage be 
conducted.  

Recommendation 3: Adjust 
reporting of the baseline and 
retrofit energy consumption for 
the ENERGY STAR freezers 
measure. 

As noted in the PY2021 impact report, the 
baseline energy consumption and retrofit 
energy consumption in the tracking system 
were switched in the tracking system data for 
the ENERGY STAR freezers measure. 
Although this did not affect the reported energy 
and demand savings, adjusting the 
programming within ArchEE for the 
kWhBaseline and kWhEe fields would increase 
clarity and consistency during the QA/QC 
review. 

PY2022 process 
recommendations 

Recommendation 4: Ensure 
that the information provided on 
the POPS websites is up to date 
with all currently offered 
measures and program updates.  

The POPS residential and commercial manuals 
found on the Entergy Arkansas POPS websites 
were the outdated PY2021 version. It is unclear 
why the PY2022 program manual was not 
posted on the website in the previous year.   
In addition, the residential weatherization 
measures were found in the Entergy Arkansas 
Marketplace, but they are not listed on the 
program landing page, nor are they listed as a 
measure in either the PY2021 or PY2022 
program manuals. Adding these measures to 
the landing page and manual would increase 
visibility and participation. 

258

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  110 
EAL Evaluation Report—PY2022 

 

 
Table 90. Point of Purchase Solutions —Status of Prior Year Recommendations 

Status of prior year recommendations   
PY2020 impact 
recommendations 

• Update the program tracking data formats and details to improve data 
organization, transparency, and consistency. 

o Complete. 

• Increase QA/QC and clarity of program tracking data to reduce errors across 
program participants. 
o Continuing. 

• Increase QA/QC in data entry to reduce errors in transferring invoice data to 
the tracking system. 

o Continuing. 
PY2020 process 
recommendations • None. 

PY2021 impact 
recommendations 

• Organize the project documentation so inspection information, participant 
agreements, and invoices are easily cross-referenced. 

o Complete. 

• Update the program tracking data formats and details to improve data 
organization, transparency, and consistency. 
o Continuing. 

• Increase QA/QC and clarity of program tracking data to reduce errors. 
o Continuing. 

• Explore strategies to increase participation among participating “dollar” 
stores. 
o Continuing. 

PY2021 process 
recommendations 

• Consider expanding participation in grocery stores. 

o Continuing. 
• Increase decorative and other specialty lighting options in participating stores. 

o Continuing. 
• Continue promoting the program through big box stores. 

o Continuing. 
• Discuss additional implementation strategies among EAL and the program 

implementer to increase the program's net savings. 
o Continuing. 

• Increase marketing efforts to residential customers to improve program 
awareness. 
o Continuing. 
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8.3 METHODOLOGY 

This section details the evaluation activities for the impact evaluation. 

8.3.1 Impact Evaluation 

The evaluated savings results are based on savings calculations and adjustments made during 
the tracking system review and 30 engineering desk reviews of commercial midstream lighting 
measures (savings adjustments were made at the account level). The final component of the 
evaluated savings results is allocating 6.7 percent of residential LED lighting to the commercial 
program, per Arkansas TRM 9.0 section 2.5.1.1. Finally, the net-to-gross (NTG) ratio was 
applied at a measure category to obtain net energy savings. The NTG ratios used for the POPS 
prescriptive measures were based on research conducted in PY2021. NTG varied by measure 
type, ranging from 75 to 100 percent. All low-income measures, denoted by MSC codes, were 
given 100 percent NTG. 

Table 91 below shows what aspects of the impact evaluation were applied to each measure 
type, as well as the NTG used in the evaluation. 
 

Table 91. Point of Purchase Solutions—Evaluated and Net Savings Methodology 

Measure 
Method to obtain 
evaluated savings 

NTG 

kWh kW 

Advanced power strips—retail Tracking system review 87% 87% 

Advanced power strips MSC-5606  Tracking system review 100% 100% 

Efficient hot water (DHW) heaters—WH replacement 
w/ HPWH 

Tracking system review 80% 80% 

ENERGY STAR dehumidifiers Tracking system review 78% 78% 

ENERGY STAR freezers Tracking system review 68% 82% 

ENERGY STAR room air cleaners Tracking system review 78% 78% 

ENERGY STAR window AC replacement Tracking system review 80% 80% 

Hard-wired LED fixtures: indoor, all wattages Tracking system review and 
6.7 percent adder 

53% 53% 

LED (retail): indoor reflector Tracking system review and 
6.7 percent adder 

53% 53% 

LED (retail): outdoor reflector Tracking system review and 
6.7 percent adder 

53% 53% 

LED (retail): indoor, all wattages Tracking system review and 
6.7 percent adder 

53% 53% 

LED fixture indoor MSC-5464 Tracking system review 100% 100% 

LED indoor omni or deco MSC-5420 Tracking system review 100% 100% 

LED indoor reflector MSC-5453 Tracking system review 100% 100% 

Midstream: exterior fixtures Desk reviews 85% 85% 

Midstream: interior fixtures Desk reviews 85% 85% 
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Measure 
Method to obtain 
evaluated savings 

NTG 

kWh kW 

Midstream: interior lamps Desk reviews 85% 85% 

Pool pumps Tracking system review 88% 97% 

POPS weatherization retail Tracking system review 100% 100% 

Residential pool pumps—non-self priming Tracking system review 88% 97% 

Smart thermostats—POPS only Tracking system review 86.2% 86.2% 

In the POPS program, the EM&V team used the following definitions for the number of 
participants: 

• The number of participants for the advanced power strip measure is the number of 
unique account numbers (obtained using the ArchEE database field AccountNumber) 
with that designated measure, added to the quantity of measures with the -Invalid or 
0000-Invalid account number (assumption of one measure per participant). 

• The number of participants for the ENERGY STAR dehumidifiers, ENERGY STAR 
freezers, ENERGY STAR room air cleaners, midstream: exterior fixtures, midstream: 
interior fixtures, midstream: interior lamps, POPS weatherization retail, smart 
thermostats—POPS only, pool pumps, and residential pool pumps—non-self-priming 
measures is the number of unique account numbers (obtained using the ArchEE 
database field AccountNumber) with that designated measure. 

• The number of participants for the ENERGY STAR window AC replacement measure is 
the quantity of measures with the -Invalid or 0000-Invalid account number (assumption 
of one measure per participant). 

• The number of participants for the measure is the total number of line items with that 
measure (1 heater per participant) subtracted by the number of line items with a -1 
quantity (as a heater return does not represent a new participant). 

• The number of participants for the residential lighting measures is the sum of (1) the 
number of unique account numbers with that designated measure and (2) the quantity of 
lightbulb packs (quantity divided by BulbsPerPack in ArchEE database) for each line 
item with the -Invalid or 0000-Invalid account number (assumption of one pack per 
participant). 

In the POPS program, the EM&V team used the following definition for the quantity of 
measures: 

• The quantity reported for each measure is the sum of the Quantity field in ArchEE.  

8.3.1.1 Tracking System Review 

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review used TRM 9.0 as a reference in the review of measure-level savings assumptions. 
The EM&V team reviewed the tracking systems linkage to TRM deemed savings and methods 
used to estimate savings. After the measure-level review, the EM&V team verified energy-
savings calculations for engineering fundamentals, appropriateness, and accuracy. 
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Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings outlined in TRM 9.0 used to estimate project savings. 
Third, it assessed the ability of the tracking system to support future evaluation needs. 

The ArchEE tracking system, which supplied all participant and claimed savings, and for the 
most part, all measure level data for prescriptive-based measures, was used to check for 
systemic errors across a census of participants.  

8.3.1.2 Desk Reviews 

The engineering desk reviews explored the savings methodologies and documentation from 
POPS commercial midstream lighting projects. The reviews inspected the available project 
documentation and emphasized key parameters for the deemed savings protocols from 
TRM 9.0 and commercial midstream lighting methodology. After determining the best source of 
the key parameters from the available documentation, the savings were calculated based on 
TRM 9.0 algorithms and compared to the reported savings.  

The 30 commercial midstream lighting desk reviews was selected via simple random sampling. 
In PY2022, the sample was taken at an account number level, meaning that all lighting projects 
under the 30 sampled account numbers were reviewed. Desk reviews were conducted using 
data from Q1, Q2, and Q3. This evaluation design ensured that the EM&V team had enough 
time to address any issues observed in the field during the first half of PY2022, ensuring they 
could be reconciled ahead of the year-end reporting of the POPS program. 

8.3.1.3 Review of Top Savings Upstream Lighting Measures 

In addition to conducting the tracking system review, the EM&V team identified the 70 bulbs 
responsible for the highest portion of upstream lighting program savings to verify ENERGY 
STAR savings and status. The 70 largest saving bulbs correspond with over 92 percent of total 
program upstream lighting savings. The EM&V team then confirmed ENERGY STAR 
certification using extracts of the ENERGY STAR-certified light fixtures and certified light bulbs 
datasets and found that all bulbs were ENERGY STAR-certified. 

Next, the EM&V team compared bulb wattages in ArchEE with wattages provided in the 
ENERGY STAR datasets to confirm inputs. No discrepancies were found. 

8.3.1.4 Documentation Review 

To understand the POPS program, the EM&V team had biweekly meetings with program staff 
and reviewed all information available on EAL's website related to the program and 
supplemental documentation provided by EAL and CLEAResult. The EM&V team reviewed the 
PY2022 program manual, the data tracking system, and the savings workbook.  
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8.4 DETAILED IMPACT EVALUATION RESULTS 

This section presents the results of evaluation activities and details findings from the tracking 
system review and desk reviews. Results are reported at the measure level and program level 
based on the EM&V activities. 

8.4.1 Tracking System Review 

The EM&V team completed tracking-system-based savings calculations across the prescriptive 
measure categories. The tracking review checked reported savings and performed evaluation 
savings calculations across the population using the parameters provided in ArchEE.  

The overall POPS program evaluated tracking system review resulted in nearly identical energy 
and demand savings (100 percent kilowatt-hour and kilowatt realization rates) to those 
calculated by the program implementer. The evaluated savings are based on the results of 
adjustments made from completing engineering reviews of the program’s tracking data. Only 
two measures, smart thermostats and weatherization, had realization rates that did not round to 
100 percent. Smart thermostats had a realization rate of 100.2 percent for kilowatt-hours due to 
two homes having duplicate entries associated with smart thermostat returns. Weatherization 
had a realization rate of 16.7 percent for kilowatts for an unknown reason. 

Measure-category and measure-level tracking system review findings are shown in Table 92 
and Table 93 below. Further details of measure-based findings follow in the sections following 
the tables.  
 

Table 92. PY2022 Point of Purchase Solutions—Tracking System Review 
Energy and Demand Savings and Realization Rates by Measure Category 

Measure category 

Ex-ante savings Ex-post savings Realization rate 

kWh kW kWh kW kWh kW 
Commercial lighting  18,948,989   3,120.6   18,948,989   3,120.6  100.0% 100.0% 
Residential appliances  22,294   3.0   22,295   3.0  100.0% 100.0% 

Residential domestic hot water  80,992   7.1   80,992   7.1  100.0% 100.0% 

Residential HVAC  1,156,855   65.2   1,158,841   65.2  100.2% 100.0% 

Residential lighting  65,448,513  10,631.2   65,448,513   10,631.2  100.0% 100.0% 

Residential other  10,786,739   1,236.5   10,786,739   1,236.5  100.0% 100.0% 

Residential envelope  2,134   1.3   2,134   0.2  100.0% 16.7% 

Total  96,446,515  15,065.0   96,448,502   15,063.8  100.0% 100.0% 
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Table 93. PY2022 Point of Purchase Solutions—Tracking System Review Energy and Demand 
Savings and Realization Rates by Measure 

Measure 

Ex-ante savings Ex-post savings Realization rate 

kWh kW kWh kW kWh kW40 

Advanced power strips—retail  856,418   97.2   856,418   97.2  100.0% 100.0% 

Advanced power strips MSC-
5606 

 9,797,085   1,112.0   9,797,085   1,112.0  100.0% 100.0% 

Efficient hot water (DHW) 
heaters—WH replacement 
w/HPWH 

 80,992   7.1   80,992   7.1  100.0% 100.0% 

ENERGY STAR dehumidifiers  3,660   0.8   3,661   0.8  100.0% 100.0% 

ENERGY STAR freezers  547   0.1   547   0.1  100.0% 100.0% 

ENERGY STAR room air 
cleaners 

 18,087   2.1   18,087   2.1  100.0% 100.0% 

ENERGY STAR window AC 
replacement 

 56,497   65.2   56,497   65.2  100.0% 100.0% 

Hard-wired LED fixtures: 
indoor, all wattages 

 481,753   78.3   481,753   78.3  100.0% 100.0% 

LED (retail): indoor reflector  2,800,838   455.4   2,800,838   455.4  100.0% 100.0% 

LED (retail): outdoor reflector  60,598   -     60,598   -    100.0% -      

LED (retail): indoor, all 
wattages 

13,145,081   2,137.2   13,145,081   2,137.2  100.0% 100.0% 

LED fixture indoor MSC-5464  41,882   6.8   41,882   6.8  100.0% 100.0% 

LED indoor omni or deco 
MSC-5420 

46,745,009   7,600.1   46,745,009   7,600.1  100.0% 100.0% 

LED indoor reflector MSC-
5453 

 2,173,352   353.4   2,173,352   353.4  100.0% 100.0% 

Midstream: exterior fixtures  3,209,272   -     3,209,272   -    100.0% -      

Midstream: interior fixtures 13,001,215   2,568.2   13,001,215   2,568.2  100.0% 100.0% 

Midstream: interior lamps  2,738,502   552.4   2,738,502   552.4  100.0% 100.0% 

Pool pumps  131,693   27.0   131,693   27.0  100.0% 100.0% 

POPS weatherization retail  2,134   1.3   2,134   0.2  100.0% 16.7% 

Residential pool pumps - non-
self priming 

 1,542   0.4   1,542   0.4  100.0% 100.0% 

Smart thermostats – POPS 
only 

 1,100,358   -     1,102,344   -    100.2% -      

Total 96,446,515  15,065.0   96,448,502  15,063.8  100.0% 100.0% 

A dash indicates that there are no kilowatt savings associated with the respective measure. 

 
40 Not all measures reported demand savings. In these cases, no realization rate was applicable. In these 

instances, the kilowatt realization rate field is marked with a dash. 
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8.4.1.1 Commercial Midstream Lighting Program 

• No issues found. 

8.4.1.2 Residential Appliances 

• Dehumidifiers: Slight rounding differences. 
• Freezers: Baseline energy consumption and retrofit energy consumption in the tracking 

system were switched in the tracking system data, although this did not affect the 
reported energy and demand savings. 

• Room air purifier/cleaners: Slight rounding differences.   

8.4.1.3 Residential Domestic Hot Water 

• Water heater replacements (heat pump water heaters): No issues found. 

8.4.1.4 Residential Envelope 

• POPS weatherization retail: A consistent 16.7 percent kilowatt realization rate was 
found for all line items. The reason for this deviation could not be determined. 

8.4.1.5 Residential HVAC 

• Window air conditioners replacement: No issues found. 
• Smart thermostats: Two homes had duplicate entries associated with smart thermostat 

returns. The EM&V team zeroed out the negative energy savings associated with the 
extraneous two-line items. In addition, six-line items applied the propane factor 
erroneously to the savings calculation. The adjustments resulted in a kilowatt-hour 
realization rate of 100.2 percent and kilowatt realization rate of 99.9 percent for this 
measure. 

8.4.1.6 Residential Lighting  

• No issues found. 

8.4.1.7 Residential Other 

• Advanced power strips: No issues found. 
• Pool pumps: No issues found.  
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8.4.2 Desk Reviews 

As noted earlier, the PY2022 POPS program impact evaluation efforts included an engineering 
analysis for a sample of 30 commercial midstream lighting account numbers. The engineering 
desk reviews showed mostly consistent TRM 9.0 and commercial midstream lighting 
methodology protocols across all measures. However, reported wattages for many commercial 
midstream lights were inconsistent with wattages in the ENERGY STAR or DLC Certification 
databases. In addition, a few LED downlights used an incorrect in-service rate of 0.98 instead of 
1.0, which was the ISR for LED downlights in the established lighting categories workbook, as 
well as in Illinois TRM v10, which is the cited source of ISR for LED downlights for EAL POPS. 

Table 94 provides project-level realization rates for the 30 commercial midstream lighting 
projects reviewed during the evaluation. None of the 30 account numbers required savings 
adjustments of more than ten percent. Each customer was assigned an anonymous account 
number in the first column. A detailed description of the project with a realization rate 
adjustment follows. 
 

Table 94. Commercial Midstream Lighting—PY2022 Desk Review Results by Project 

Account  
number 

Reported savings Evaluated savings Realization rate 

kWh kW kWh kW kWh kW41 

1 4,675            -   4,675            -   100.0% N/A 

2 5,084          0.3  5,127          0.3  100.8% 100.0% 

3 28,094          5.6  28,355          5.7  100.9% 100.9% 

4 7,066          1.4  7,067          1.4  100.0% 100.0% 

5 70,901        14.2  70,903        14.2  100.0% 100.0% 

6 1,752          0.4  1,752          0.4  100.0% 100.0% 

7 4,968          1.0  4,963          1.0  99.9% 99.9% 

8 6,022          1.2  6,022          1.2  100.0% 100.0% 

9 9,116          1.9  9,151          1.9  100.4% 100.4% 

10 19,870          0.4  19,632          0.4  98.8% 100.0% 

11 10,522            -   10,522            -   100.0% N/A 

12 16,411          1.8  16,154          1.8  98.4% 97.1% 

13 3,269          0.6  3,269          0.6  100.0% 100.0% 

14 472          0.1  472          0.1  100.0% 100.0% 

15 142,562          6.3  132,789          6.4  93.1% 101.2% 

16 103,888            -   103,888            -   100.0% N/A 

17 31,960          6.3  31,960          6.3  100.0% 100.0% 

18 671          0.1  671          0.1  100.0% 100.0% 

 
41 Not all projects reported demand savings. In these cases, no realization rate was applicable, and 

therefore, the kilowatt realization rate field is marked with a N/A. 
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Account  
number 

Reported savings Evaluated savings Realization rate 

kWh kW kWh kW kWh kW41 

19 50,359          9.8  47,067          9.2  93.5% 93.9% 

20 41,766          8.2  41,296          8.1  98.9% 98.7% 

21 12,264          2.5  12,254          2.5  99.9% 99.9% 

22 6,923          1.4  6,923          1.4  100.0% 100.0% 

23 4,543          0.9  4,563          0.9  100.4% 100.4% 

24 315          0.1  315          0.1  100.0% 100.0% 

25 23,314          4.7  23,316          4.7  100.0% 100.0% 

26 187,844        37.6  189,023        37.9  100.6% 100.7% 

27 2,284          0.5  2,214          0.5  97.0% 97.0% 

28 4,611          0.9  4,877          1.0  105.8% 105.8% 

29 1,663            -   1,663            -   100.0% N/A 

30 22,336          4.6  22,382          4.6  100.2% 100.2% 

Total 825,526 112.9 813,266 112.6 98.5% 99.7% 

A dash indicates no kilowatt savings associated with the respective measure. 

 
To incorporate the desk review findings and adjustments to savings into the overall impact 
evaluation, the EM&V team applied the realization rates at a measure-type level to the 
commercial midstream lighting energy savings reported in ArchEE. The realization rates by 
measure type are presented in Table 95 below. A detailed description of account level 
adjustments follows. 
 

Table 95. Commercial Midstream Lighting—Desk Review Evaluated Energy Savings 
and Realization Rates by Installation Type 

Measure type 

Reported savings Evaluated savings Realization rate 

kWh kW kWh kW kWh kW 

Midstream: exterior fixtures  261,004   -     250,667   -    96.0% N/A 

Midstream: interior fixtures  300,156   59.9   302,695   60.5  100.8% 100.9% 

Midstream: interior lamps  264,365   53.0   259,903   52.1  98.3% 98.4% 

Total  825,526   112.9   813,266   112.6  98.5% 99.7% 

A dash indicates no kilowatt savings associated with the respective measure. 
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Details of the project-based savings adjustments are provided below by participant number and 
EM&V Participant ID:  

• Project 2—JobIds 202112010018246830 and 202112010018246832. An adjustment 
was made to one of the two line-items. 

o The wattage for four lightbulbs was adjusted from the reported 48.1 W to 50.8 W 
to match the DLC Certification database. This adjustment resulted in a realization 
rate of 100.8 percent in energy savings for the customer. 

• Account 3—JobIds  202112150018323748, 202112150018323750, 
202112150018323751, 202112150018323752, 202112150018323753, 
202206070018949333, 202206070018949334, 202207050019041051, 
202209070019297460, 202209070019297500, and 202209070019297501. An 
adjustment was made to two line-items.  

o The wattage for 18 lightbulbs (across two line-items) was adjusted from the 
reported 30.5 W to 34.15 W to match the DLC Certification database. This 
adjustment resulted in a realization rate of 100.9 percent in energy and demand 
savings for the customer. 

• Account 7—JobIds 202202010018452933, 202202010018452944, and 
202202010018452945. An adjustment was made to all three line-items.  

o The wattage for 16 lightbulbs was adjusted from the reported 38.75 W to 38.8 W 
to match the DLC Certification database. 

o The wattage for six lightbulbs (across two line-items) was adjusted from the 
reported 32.41 W to 32.5 W to match the DLC Certification database. 

o These adjustments resulted in a realization rate of 99.9 percent in energy and 
demand savings for the customer. 

• Account 9—JobIds 202203020018562794, 202203020018562795, 
202203020018562796, and 202203020018562797. An adjustment was made to one out 
of the four line-items.  

o The wattage for nine lightbulbs was adjusted from the reported 11 W to 10 W to 
match the DLC Certification database. This adjustment resulted in a realization 
rate of 100.4 percent in energy and demand savings for the customer. 

• Account 10—JobIds 202112020018249598, 202112020018249599, and 
202112020018249600. An adjustment was made to one out of the three line-items.  

o The model number and wattage for one lightbulb were adjusted from the reported 
GL150WMODFL2[Y,U]SN5700KUDX and 150.4 W to GL50WMODFLUSN and 
49.53 W to match its DLC Certification and the provided invoice. This adjustment 
resulted in a realization rate of 98.8 percent in energy savings for the customer. 
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• Account 12—JobIds 202112230018344628, 202112230018344629, 
202112230018344630, 202112230018344631, and 202112230018344632. An 
adjustment was made to three out of the five line-items.  

o The wattage for 223 lightbulbs (across three-line items) was adjusted from the 
reported 19.2 W to 19.5 W to match the DLC Certification database. This 
adjustment resulted in a realization rate of 98.4 percent in energy and 
97.1 percent in demand savings for the customer. 

• Account 15—JobIds 202201070018395410, 202201070018395411, 
202201070018395412, 202201070018395414, 202201070018395415, 
202201070018395416, 202201070018395417, 202201070018395418, 
202201070018395421, 202201070018395422, 202201070018395420, 
202201070018395419, 202201070018395413. An adjustment was made to 5 out of the 
13 line-items.  

o The wattage for seven lightbulbs was adjusted from the reported 42.3 W to 41 W 
to match the DLC Certification database. 

o The wattage for 60 lightbulbs was adjusted from the reported 36.1 W to 34.9 W 
to match the DLC Certification database. 

o The wattage for one lightbulb was adjusted from the reported 38.4 W to 38 W to 
match the DLC Certification database. 

o The in-service rate of 12 LED downlights was adjusted from the reported 0.98 to 
1.0, the value used in the latest Illinois TRM, v10.  

o The quantity of SLM LED 30LSIL FT lights was adjusted from 16 to 13 to match 
the quantity reported on its invoice. 

o These adjustments resulted in a realization rate of 93.1 percent in energy and 
101.2 percent in demand savings for the customer. 

• Account 19—JobIds 202204250018768137, 202204250018768138, 
202204250018768159, 202204250018768160, 202203140018603306, 
202203140018603307, 202203140018603308, 202203140018603309, 
202203140018603310, 202203140018603311, 202203140018603312, 
202204050018679015, 202204050018679018, 202204050018679019, 
202204050018679460, 202204050018679461, 202205030018784920, 
202205030018784924, 202206160018992488, 202206160018992489, 
202206160018992490, 202206160018992494, 202207120019084360, 
202208050019168818, 202208050019168859, and 202208050019168860. An 
adjustment was made to five out of the 26 line-items.  

o The quantity of LED12510B-2 lights was adjusted from 24 to 8 to match the 
quantity reported on its invoice. 

o The in-service rate of four LED downlights was adjusted from the reported 0.98 
to 1.0, the value used in the latest Illinois TRM, v10.  

o The baseline wattage for a quantity of six LED downlights was adjusted from 0 W 
to 50 W, the appropriate baseline for a halogen light between 500 and 649 
lumens. 
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o The model number and wattage for eight lightbulbs were adjusted from the 
reported LED11824G-3 and 9.5 W to LED11824H-8 and 9 W to match its 
ENERGY STAR Certification and its provided invoice. 

o The model number for a quantity of eight LED11822G-3 lights was adjusted to 
eight LED11822G-8 lights based on its provided invoice. Because LED11822G-8 
was neither DLC- nor ENERGY STAR-certified, lighting savings were zeroed for 
this line item. 

o These adjustments resulted in a realization rate of 93.5 percent in energy and 
93.9 percent in demand savings for the customer. 

• Account 20—JobIds 202204250018768130, 202204250018768131, 
202204250018768132, 202204250018768133, 202204250018768134, 
202204250018768135, 202203140018603332, 202203140018603333, 
202204050018679014, 202204050018679467, 202207120019084358, and 
202207120019084359. An adjustment was made to six out of the 12 line-items.  

o The savings associated with four S29727 lights were zeroed because the light 
was neither DLC- nor ENERGY STAR-certified. 

o The in-service rate of 16 LED downlights was adjusted from the reported 0.98 to 
1.0, the value used in the latest Illinois TRM, v10.  

o The model number and wattage for 160 lightbulbs (across four line-items) were 
adjusted from the reported LED11823G-3 and 9.5 W to LED11823H-8 and 9 W 
to match its ENERGY STAR Certification and its provided invoice. 

o These adjustments resulted in a realization rate of 98.9 percent in energy and 
98.7 percent in demand savings for the customer. 

• Account 21—JobId 202207010019035513. A minor adjustment was made to the lone 
line item. 

o The wattage for 56 lightbulbs was adjusted from the reported 38.75 W to 38.8 W 
to match the DLC Certification database. This adjustment resulted in a realization 
rate of 99.9 percent in energy and 99.9 percent in demand savings for the 
customer. 

• Account 23—JobIds 202204040018673076, 202112100018299630, and 
202112100018299631. An adjustment was made to one of the three line-items. 

o The wattage for one lightbulb was adjusted from the reported 185.5 W to 181 W 
to match the DLC Certification database. This adjustment resulted in a realization 
rate of 100.4 percent in energy and 100.4 percent in demand savings for the 
customer. 
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• Account 26—JobIds 202205020018783199, 202205020018783200, 
202205020018783201, 202205020018783202, 202205020018783203, 
202112220018343643, 202112220018343642, 202112220018343641, 
202202250018554497, 202206010018920499, 202206010018920500, 
202206010018920501, 202206010018920502, 202208010019140343, and 
202209010019273587. An adjustment was made to 1 of the 15 line-items. 

o The baseline for a quantity of six LED downlights was adjusted from 0 W to the 
appropriate baseline halogen light between 500 and 649 lumens, 50 W. The in-
service rate for these LED downlights was also adjusted from the reported 0.98 
to 1.0, the value used in the latest Illinois TRM, v10.  

o These adjustments resulted in a realization rate of 100.6 percent in energy and 
100.7 percent in demand savings for the customer. 

• Account 27—JobIds 202207180019103888, 202207180019103889, and 
202208110019205426. An adjustment was made to two of the three line-items. 

o The wattage for 60 lightbulbs (across two line-items) was adjusted from the 
reported 19.2 W to 19.5 W to match the DLC Certification database. 

o These adjustments resulted in a realization rate of 97.0 percent in energy and 
demand savings for the customer. 

• Account 28—JobIds 202208110019205427, 202208110019205429, 
202208110019205430, and 202208110019205431. An adjustment was made to two of 
the four line-items. 

o The wattage for 17 lightbulbs (across two line-items) was adjusted from the 
reported 56.67 W to 52.7 W to match the DLC Certification database. These 
adjustments resulted in a realization rate of 105.8 percent in energy and demand 
savings for the customer. 

• Account 30—JobIds 202208110019205427, 202208110019205429, 
202208110019205430, and 202208110019205431. An adjustment was made to one of 
the three line-items. 

o The wattage for 10 LED downlights was adjusted from the reported 12.6 W to 
12.5 W to match the ENERGY STAR Certification database. The in-service rate 
for these LED downlights was also adjusted from the reported 0.98 to 1.0, the 
value used in the latest Illinois TRM, v10. These adjustments resulted in a 
realization rate of 100.2 percent in energy and demand savings for the customer. 

8.4.3 Documentation Review 

To understand the POPS program, the EM&V team had biweekly meetings with program staff 
and reviewed all information on EAL's website related to the program and supplemental 
documentation provided by EAL and CLEAResult. The EM&V team received the following 
documentation related to the program: 

• A data tracking system that contained compiled sales data from participating distributors. 
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• A 2020 EAL Midstream Lighting Savings workbook showed the buildup of the midstream 
savings methodology. No changes to the midstream program were made for PY2022, so 
the 2022 EAL Midstream Lighting Savings workbook was not updated. This workbook 
also contained calculated savings for each product on the Commercial Midstream 
Lighting Qualified Products List (QPL) using the commercial midstream lighting 
methodology outlined in the Arkansas TRM 9.0. The implementer no longer maintains 
this QPL. 

• PY2022 program manuals for the POPS program, provided via email from CLEAResult. 

The EM&V team found a few minor issues in its review of documentation, including: 

• a few addresses differences between the documentation and the tracking system, 

• a few phone numbers vary between the documentation and the tracking system, 

• the end customer point of contact in the participation agreement differed from the name 
in the tracking system data in a few instances, 

• model numbers in the tracking system did not match the model numbers in the invoices 
for a few line items,  

• quantities of specific lights in the tracking system did not match their respective 
quantities on the invoices in a few instances. 

8.4.3.1 Program Website Review 

8.4.3.1.1 Residential  

Information found on the residential POPS program website includes: 

• a general description of the program, 
• a list of eligible energy efficient measures and their incentives, and 
• information (organized by measure) about how to apply for and receive rebates or 

discounts.  

A copy of the POPS residential manual was also found on the website, although the version 
accessible was the outdated PY2021 version. An up-to-date program manual on the website 
would ensure that changes to the program are provided to potential participants in the POPS 
program. 

The residential website is very well organized by energy efficient measures. A link to 
participating retailers is provided under each measure that can be purchased through retailers 
(advanced power strips, heat pump water heaters, LED lighting). The participating retailer list 
includes the retailer’s name, store number, and complete address. A link is provided under each 
measure that can be purchased through the Entergy Arkansas online Marketplace (advanced 
power strips, air purifiers, dehumidifiers, smart thermostats, LED lighting). A rebate application 
form (either submitted online, mailed, faxed, or emailed) is provided under each measure that 
may require submitting a rebate application form (freezers, air cleaners, dehumidifiers, smart 
thermostats, pool pumps).  
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The program manual organized measures by their different potential channels. While the 
evaluation team understood the intention, the manual organization could confuse participants. 
For example, smart thermostats are listed in three different sections (corresponding with 
retailers, rebate applications, and the online marketplace), and it can appear that there are 
different types of smart thermostats available, some having no application required, some 
requiring submitting a mail-in or online rebate application, and some exclusively incentivized 
through an online marketplace. Reorganizing the manual to match the website's format would 
help improve clarity for potential participants in the POPS program. 

Finally, while residential weatherization measures are found in the Entergy Arkansas 
Marketplace, they are not listed on the program landing page, nor are they listed as a measure 
in either the PY2021 or PY2022 program manuals. Adding these measures to the landing page 
and manual would increase visibility and participation.  

8.4.3.1.2 Commercial 

Information found on the commercial POPS program website includes a general description of 
the program (such as who is eligible and how participation works, including a link to the 
participation agreement), a comprehensive list of eligible energy efficiency measures (lighting, 
electric hand dryers, and small air compressors), along with their incentive discounts provided 
by the program. A link to participating distributors appears multiple times throughout the website 
for ease of access.  

Clicking the participating distributors’ list link takes the user to a page that lists all trade allies 
associated with the Entergy Arkansas energy efficiency program, including contractors and 
engineering consultants throughout the country. While this information could potentially be 
helpful to experienced participants in the program, this could be overwhelming to newer 
participants who may be expecting a list of local retail stores, given that the landing page states 
to sign the participation agreement and take it to a participating distributor. Providing a more 
streamlined list of retailers by default may reduce confusion and increase clarity for newer 
participants in the commercial POPS program. 

A copy of the POPS commercial manual was also found on the website, although the version 
accessible was the outdated PY2021 version. An up-to-date program manual on the website 
would ensure that changes to the program are provided to potential participants in the POPS 
program. 

8.5 OVERALL SAVINGS ESTIMATES 
The POPS program evaluated savings that resulted in slightly higher energy and demand 
savings (107.4 percent kilowatt and 104.2 percent kilowatt-hour realization rates) than those 
calculated by the program. The evaluated savings are based on adjustments during the tracking 
system review and findings from completing 30 engineering desk reviews. Savings adjustments 
were made at the measure-type level (i.e., interior lamps, interior fixtures, exterior fixtures).  

The overall realization rates were most affected by the recalculation of 6.7 percent of residential 
upstream lighting measures using commercial lighting savings methods. Final savings results 
and realization rates are presented in Table 96. 
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Table 96. Final Evaluated Energy Savings and Realization Rates, by Measure 

Measure category 

Reported savings Evaluated savings Realization rate  

kWh kW kWh kW kWh kW42 

Advanced power strips 10,653,503  1,209.2  10,653,503  1,209.2  100.0% 100.0% 

Efficient hot water heater 80,992  7.1  80,992  7.1  100.0% 100.0% 

ENERGY STAR 
dehumidifiers 

3,660  0.8  3,660  0.8  100.0% 100.0% 

ENERGY STAR freezers 547  0.1  547  0.1  100.0% 100.0% 

ENERGY STAR room air 
cleaners 

18,087  2.1  18,087  2.1  100.0% 100.0% 

ENERGY STAR window AC 
replacement 

56,497  65.2  56,497  65.2  100.0% 100.0% 

Hard-wired LED fixtures: 
indoor, all wattages 

481,753  78.3  605,634  111.3  125.7% 142.1% 

LED (retail): indoor reflector 4,974,190  808.7  5,636,869  985.1  113.3% 121.8% 

LED (retail): indoor, all 
wattages 

13,186,962  2,144.0  16,530,715  3,034.1  125.4% 141.5% 

LED (retail): outdoor reflector 60,598  -   79,362  -   131.0% N/A 

LED indoor omni or deco 46,745,009  7,600.1  46,745,009  7,600.1  100.0% 100.0% 

Midstream: exterior fixtures 3,209,272  -   3,082,173  -   96.0% N/A 

Midstream: interior fixtures 13,001,215  2,568.2  13,111,181  2,591.1  100.8% 100.9% 

Midstream: interior lamps 2,738,502  552.4  2,692,282  543.5  98.3% 98.4% 

Pool pumps 133,235  27.4  133,235  27.4  100.0% 100.0% 

POPS weatherization retail 2,134  1.3  2,134  0.2  100.0% 16.7% 

Smart thermostats 1,100,358  -   1,102,558  -   100.2% N/A 

Total 96,446,515 15,065 100,534,438 16,177 104.2% 107.4% 
A dash indicates that there are no kilowatt savings associated with the respective measure.  

8.6 QUALITY CONTROL/QUALITY ASSURANCE PROCESSES 

CLEAResult uses a Quality Management Plan (QMP), including QA and QC components. 
Distributor and retailer qualification and training are QA approaches used to ensure quality from 
the program’s start and ensure quality issues are not introduced further downstream in the 
process. QC inspections are used toward the end of projects to check the quality of the final 
savings. The QA/QC process lasts the project's duration and includes a feedback loop to ensure 
continuous program improvement. 

 
42 Not all measures reported demand savings. In these cases, no realization rate was applicable. In these 

instances, the kilowatt realization rate field is marked as N/A. 
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According to program documentation, the POPS program provides distributor training as a 
crucial step to ensure sales associates can speak clearly and well-informedly to customers 
about the program. As part of the QA process, program representatives conduct sales and 
program training for distributor staff, work with retailers to set up promotional events, and 
conduct periodic check-ins with retailers to assess program effectiveness. Data review was also 
described as a crucial component of the QA process. Program managers review sale reports 
from distributors at least once per month.  

As part of the evaluation process, the EM&V team assessed the POPS program's QA/QC 
processes by reviewing specific commercial midstream lighting data and documentation. This 
process confirmed that protocols developed were being followed and identified any gaps or 
necessary changes. Each of CLEAResult's stated QA/QC processes was assessed by the 
EM&V team, and our findings for each step are described in further detail next. 

Enrollment and customer verification. The EM&V team downloaded and reviewed a copy of 
the Participant Agreement; this document records key information about the customer and the 
company (e.g., customer name, company name, company address, phone number, email). The 
agreement also requires a signature and date. This information allows the program implementer 
to verify that the customer's company location where the installation will take place is associated 
with an eligible account number. If further information is needed to complete the verification, 
then the contact information is captured. 

Post-engineering approval and post-project review and closeout. For commercial 
midstream lighting, most of these steps are completed within CLEAResult's and EAL's data 
tracking systems, which occurs as projects are validated and uploaded to each tracking system. 
See the paragraph below regarding documentation and data review for the EM&V team's 
findings regarding QA/QC efforts across the tracking systems. 

Documentation and data reviews. The EM&V team completed a review of program-related 
documentation and data tracking systems. The commercial midstream lighting savings 
methodology and program manual documents are comprehensive and include many critical 
elements. 

The program relies on the tracking system and commercial POPS program documents, which 
supply all sales and unit-level data and reported savings. While the EM&V team generally found 
the tracking data complete and consistent, we also found numerous errors related to lightbulb 
installed or baseline wattage, which led to reported savings with mistakes. Implementing 
recommendation #2 regarding additional QA/QC around the baseline and installed wattages 
would improve reporting accuracy in the commercial midstream category.  

The EM&V team has identified a few improvements to CLEAResult's current QA/QC process:  

• improve QA/QC checks to ensure lighting model numbers are correctly imported from 
invoices and work orders to the tracking system (this is a continued recommendation 
from PY2021), 

• perform cursory reviews of the tracking system data periodically before finalizing at the 
end of the program year (this is a continued recommendation from PY2020 and 
PY2021). 
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9.0 LARGE COMMERCIAL AND INDUSTRIAL SOLUTIONS 

The Large Commercial and Industrial Solutions (LCI) program offers nonresidential customers 
cash and non-cash incentives in implementing energy-efficient technologies. Eligible customers 
have a minimum peak demand of 100 kilowatts (kW) (at an individual site or combined 
accounts) and are not served by the Public Institutions Solutions, Small Business Solutions, or 
Agricultural Energy Solutions programs. The LCI program utilizes calculated (prescriptive) or 
measured and verified (custom) approaches. Additionally, the program is available to all 
commercial new construction customers. No minimum energy savings are needed for new 
construction projects to qualify for this program, but to receive the non-cash benefits, annual 
energy savings must exceed 10,000 kilowatt-hours (kWh). 

Eligible customers can participate in both prescriptive and custom approaches. Participants 
seeking the prescriptive route can choose from an extensive menu of qualified technologies, 
such as lighting, lighting controls, HVAC controls, variable speed drives, HVAC equipment, 
refrigeration equipment, office equipment, and food service equipment. The custom component 
supports customers in identifying and implementing site-specific, cost-effective energy-efficiency 
projects through technical assistance, program referrals, and incentives. The program 
addresses industrial process improvements, chillers and boilers, data center efficiency, plug-
load controls, and other non-prescriptive measures. The program is designed to yield 
substantial energy savings through energy audits, co-funding feasibility studies, energy 
performance ratings using the ENERGY STAR Portfolio Manager®, and training in best 
practices. 

The LCI program is designed to reduce or bypass market barriers such as: 

• lack of energy efficiency information and awareness of energy and non-energy benefits 
(NEB), 

• the perception that energy-efficient technologies have high initial costs, 

• lack of customer understanding about measure payback, 

• lack of customer awareness of energy-efficient technologies, 

• lack of easy access to qualified vendors and installers, 

• absence of tools to quantify savings, 

• lack of access to capital, and 

• lack of project success (which could be overcome with alternative funding such as 
incentive split between owners and tenants in leased spaces, assignment of incentives 
to installing trade allies, etc.). 

Incentives vary by measure type. Most incentives were targeted to cover 50 percent of 
incremental costs for planning purposes. 
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The program is implemented by Entergy Arkansas, LLC (EAL) and CLEAResult, who provide 
recruitment, marketing, outreach, and training to trade allies. On behalf of EAL, CLEAResult 
performs energy assessments, directly installs measures (e.g., LEDs, low-flow faucet aerators, 
pre-rinse spray valves, weatherstripping), conducts pre- and post-implementation inspections, 
maintains the program quality assurance/quality control (QA/QC) standards, and administers 
the incentive process, including program tracking, directly with participating trade allies. 

A network of qualified trade allies is used to perform installations of energy efficiency measures. 
This network works closely with EAL and CLEAResult for program training and marketing. As 
part of program marketing and outreach to EAL customers, they can identify potential projects 
and notify EAL of opportunities. All trade allies must meet the program's technical and quality 
standards and sign a trade ally agreement form. The LCI program is designed to generate 
significant energy savings and longer-term market penetration by nurturing delivery channels, 
such as design professionals, distributors, installation contractors, and energy service 
companies (ESCO). 

In support of the impact evaluation, the evaluation, measurement, and verification (EM&V) team 
conducted a tracking system review, desk reviews on a randomly selected sample of 
70 projects, a review of program documentation, and early engagement reviews for 17 projects. 
The net-to-gross (NTG) analysis used an enhanced self-report approach with program 
participant surveys. Process evaluation activities centered on in-depth interviews with trade 
allies and program participant surveys.  
 

Table 97. Large Commercial and Industrial Solutions—Data Collection and Evaluation Activities 

NTG approach 
Process evaluation 
activities 

Gross impact evaluation completes 

Tracking 
system 
review 

Early 
engagement 

review 
Desk 

reviews 
On-site 

M&V 

Metered 
data 

analysis43 

Prior research and 
updates from the 
current evaluation 

Program staff interviews (2) 
Participant surveys (30) 
Market actor interviews (2) 
Materials review 

Census 17 70 30 26 

9.1 KEY FINDINGS 
Based on the program year (PY) 2022 (PY2022) program tracking data, the LCI program 
incentivized energy efficiency measures to 521 unique participants44 through 60 trade allies. 
Table 98 provides the program's claimed savings by measure category. The most considerable 
number of participants (66 percent) was attributable to lighting measures, which accounted for 
23 percent of claimed energy savings. The most significant energy savings were for custom 
other (34 percent) from six percent of the participants. The second most impactful measure 
category by energy savings was continuous energy improvement (CEI), with 31 percent of 
claimed energy savings from 4 percent of the participants. 
 

 
43 This column refers to EAL customer meter data, supplemented by EM&V team data collection, as 

opposed to primary metered data collected as part of the on-site measurement and verification (M&V). 
44 A unique participant is based on a single utility account number. 
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Table 98. Large Commercial and Industrial Solutions—Reported Participation and Savings45 

Measure category 
Trade 
allies Participants46 Projects 

Program 
savings (kWh) 

Percentage of 
program 

savings (kWh) 

Continuous energy 
improvement47 

0 19 22 30,991,749 31.2% 

Custom HVAC 4 6 6 1,006,227 1.0% 

Custom other 12 29 38 33,463,791 33.7% 

Domestic hot water47 0 11 11 144,678 0.1% 

Envelope47 0 30 34 4,158,952 4.2% 

HVAC 5 11 11 216,193 0.2% 

Lighting 32 345 359 23,096,022 23.2% 

Lighting—new construction 6 18 19 2,026,155 2.0% 

Refrigeration 1 56 56 1,296,868 1.3% 

Tune-up 10 38 516 2,952,728 3.0% 

Total 60 521 1,048 99,353,362 100.0% 

 
In PY2022, the LCI program reported 99,353 MWh in gross energy savings and 16.4 MW in 
gross demand savings. Table 99 below shows the reported and evaluated savings across the 
program. The program fell short of achieving its planned energy and demand savings goals, 
reaching 88 percent of the annual energy and 93 percent of the annual demand savings goals 
as shown in Table 100. 
 

Table 99. Large Commercial and Industrial Solutions—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio48 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings (MWh) 99,353 96,166 96.8% 104.5% 100,460 34.3% 

Demand savings (MW) 16.4 16.2 98.3% 105.2% 17.0 18.0% 

 
45 ArchEE extract dated January 24, 2023. 
46 A participant may install measures across multiple measure categories or multiple projects. Thus, the 

total count of participants and projects may not equal the sum of individual rows by measure category. 
47 The implementer directly installed all measures. 
48 NTG ratios displayed in the table are weighted based on the evaluated net savings results. The NTG 

ratios of 108.7 and 95.7 were used for custom and prescriptive measures from the PY2020 research. 
The NTG ratio used for the tune-up measures is 100.6 from PY2022 research. 
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Table 100. Large Commercial and Industrial Solutions—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh) 114,387 100,460 87.8% 

Demand savings (MW) 18.2 17.0 93.4% 

 
The LCI program's evaluated energy and demand savings were slightly lower than the reported 
savings (96.8 percent kilowatt-hour realization rate, 98.3 percent kilowatt realization rate). The 
evaluated savings are based on the results of savings calculations and adjustments made 
across the results of the 70 sampled accounts for desk reviews and site visits. Tune-up 
measure savings were based on a comprehensive tracking system review. 

In previous years, key updates to the program's tracking database were made, which improved 
the data's clarity and accuracy. The changes included correcting duplicate trade ally names and 
IDs in the tracking system and including the DesignLights Consortium (DLC) or ENERGY 
STAR® product IDs for all products incented through the program. The PY2022 
recommendations presented in Section 9.2 focus on further improving data accuracy and 
consistency. 

The researched NTG ratio is 108.7 percent for the LCI custom measures and 95.7 percent for 
prescriptive measures based on research conducted in PY2020. The NTG ratio for Wi-Fi 
thermostats and tune-up projects was updated to 100.6 percent from customer surveys, as 
outlined in Section 9.5.  

9.2 RECOMMENDATIONS 

The EM&V team has identified key findings and recommendations for consideration by EAL 
(Table 101), which primarily focus on improving the realization rate in the following program 
year and increasing the transparency, accuracy, and evaluability of program savings in the 
future for the LCI program. 
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Table 101. Large Commercial and Industrial Solutions —PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Review savings 
algorithms for commercial Wi-Fi 
thermostat measures to ensure 
consistency. 

The EM&V team found that projects with a reported 
heat pump heating fuel type incorrectly calculated 
demand savings. For 40 projects, demand savings 
were calculated by dividing the deemed heat pump 
heating energy savings by 8,760 instead of the 
deemed cooling savings, which aligns with EAL's 
peak demand period.  
The EM&V team also identified five projects where 
the reported fuel type was electric AC with gas heat, 
but kilowatt-hour savings were using deemed 
savings values for a heat pump unit. 
Finally, the EM&V team identified five projects where 
the reported fuel type was electric AC with gas heat, 
but kilowatt-hour and kilowatt savings were using 
deemed savings values for a heat pump unit. 
The EM&V team recommends reviewing the deemed 
savings values and calculation algorithms for 
commercial Wi-Fi thermostat measures to ensure 
consistency based on the tracked fuel type.  

Recommendation 2: Increase QA/QC on 
commercial AC/HP tune-up measures. 

The EM&V team found five projects where the HVAC 
capacity differed between the pre- and post-clean 
line items and three projects where the HVAC type 
(heat pump vs AC) differed between the pre- and 
post-clean line items. These errors caused savings 
deviations.  
Increasing QA/QC of the reported ArchEE data to 
ensure consistency of capacity and HVAC type 
between pre- and post-clean items would eliminate 
these savings gaps in the future. 

Recommendation 3: Use additional data 
descriptions for lighting fixture certification 
to distinguish between fixtures not 
required for certification and those that 
followed an alternative compliance path.  

The EM&V team found four values tracked in the 
EquipmentDescription field for lighting projects: 
DLC, ES, N/A, and Not Qualified. The N/A value 
was used for measures that did not require 
certification, typically exit signs, and fixtures that 
had alternative compliance to DLC and ENERGY 
STAR.  
The EM&V team suggests reserving N/A for fixtures 
that do not require certification and using Other for 
fixtures that go through an alternative compliance 
path. 

PY2022 process 
recommendations 

Recommendation 4: Review the 
requirement associated with refrigerants 
for tune-ups. 

One contractor mentioned the need for a refrigerant 
does not impact the unit efficiency when doing a 
tune-up and is also not a requirement for other utility 
programs they have used. The program could 
eliminate that option or provide contractors with 
additional incentive funds and documentation that 
support the refrigerant requirement.  
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Table 102. Large Commercial and Industrial Solutions —Status of Prior Year Recommendations 

Status of prior year recommendations   
PY2020 impact 
recommendations 

• Work collaboratively with the EM&V team to revise the Continuous Energy 
Improvement M&V Plan to address peak demand concerns. 
o In progress. The implementer continued to use the demand analysis method 

for most projects in PY2021, an area where smart-meter data could help 
refine demand impacts in the future. 

• Ensure that the implementer's site inspection results are appropriately 
accounted for in project savings. 
o Complete. Adjustments resulting from not revising savings for on-site 

inspections decreased in PY2021, with the notable exception of some 
direct-install weatherstripping measures. 

• Increase QA/QC efforts of the tune-up measure database to ensure savings 
are being calculated correctly and for the appropriate equipment type. 
o In progress. Multiple tune-up measures with systematic errors incorrectly 

calculated energy or demand savings based on the tracked system heating 
and cooling parameters. 

• Consider using the deemed building type annual operating hours (AOH) and 
coincidence factor (CF) whenever the facility type aligns with the TRM 
building descriptions. Also, only use custom AOH or CF for lighting projects 
when controls, such as timers or lighting control systems, make the AOH 
estimate certain. 

o Complete. Most lighting projects used the deemed building types in PY2021 
with custom AOH limited to complex buildings, or buildings that do not have 
a good, deemed building match. 

PY2020 process 
recommendations 

• To better estimate annual reported savings for large custom projects, 
continue to seek the EM&V team's review throughout the program year. Work 
collaboratively to address both implementer and evaluators’ data collection 
and quality needs in large and complex projects. 

o Continuing. 

• Ensure program staff respond to customer and trade ally requests promptly. 

o Continuing.  
• Consider establishing a process to collect customer email addresses for 

outreach purposes. 
o In progress. 

PY2021 impact 
recommendations 

• Review savings algorithms for commercial Wi-Fi thermostat measures to 
ensure consistency. 
o In progress. Wi-Fi thermostats continued to have inconsistencies in the 

calculations of savings leading to realization rate adjustments. 
PY2021 process 
recommendations 

• Increase QA/QC on peak demand estimates for custom projects. 
o Complete. In PY2022, peak demand estimates aligned better with the EAL 

peak period than in previous program years. 
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9.3 METHODOLOGY 

This section summarizes the methodologies used for the evaluation of the LCI program. 

9.3.1 Impact Evaluation 

The evaluated savings results are based on calculations and adjustments made during the 
tracking system review, tune-up measure review, 70 engineering desk reviews, and 30 site 
visits. Savings adjustments were made at the project level. Final evaluated savings for the tune-
up measures are based on adjustments made during the tracking system review. All other 
measures' evaluated savings results are based on desk review and site-visit level adjustments 
by sampled strata. The tracking system informed qualitative findings and served as a guide for 
potential issues for investigation during desk reviews. 

To perform the PY2022 impact evaluation, the EM&V team completed the following activities: 

• staff interviews and ongoing discussions; 

• program website review of eligible measures, incentives, and participating trade allies; 

• program manual and supplemental documentation review; 

• program tracking system/database reviews;  

• review of the tracking system and measurement and verification (M&V) database for 
tune-ups, advance RTU controls-lite, and commercial Wi-Fi thermostats; 

• engineering desk review of 68 accounts, representing 70 sampled projects; and 

• on-site M&V of 30 sampled projects that also received desk reviews.  

Table 103 shows the sample design and achieved sample sizes for the different data collection 
types employed for the impact evaluation effort. 
 
Table 103. Large Commercial and Industrial Solutions—Data Collection Efforts and Project Types 

Data collection activity Design sample Achieved sample 
Custom 
projects 

Prescriptive 
projects 

Staff interviews 2 2 N/A N/A 

Tracking system data review49 Q1–Q2 Census Q1–Q2 Census N/A 186 

Engineering desk review50 70 70 27 47 

On-site M&V visit51 30 30 6 27 

Tune-up measure data review Census Census N/A N/A 

 
49 ArchEE extract dated August 23, 2022. The count of prescriptive projects is the quantity of unique JobId 

numbers for the measure categories included in the Q1–Q2 tracking database review. 
50 Four participants had both prescriptive and custom measures incentivized under the same JobId. 
51 On-site visits were recruited from the list of participants that received desk reviews, nesting the on-site 

sample within the desk review sample. Three participants had prescriptive and custom measures 
incentivized under the same JobId. 
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Most of the measures incentivized by the LCI program in PY2022 are currently included in the 
TRM 9.0, Volume 2. Specific sections of TRM 9.0 associated with the savings developed for the 
LCI program measures are provided in Table 104. These prescriptive algorithms and 
assumptions were the basis of the savings methodology used by the implementer and the 
EM&V team for energy and demand savings analysis purposes.  
 

Table 104. TRM 9.0 Prescriptive Algorithms Utilized by the Large Commercial and Industrial 
Solutions Program 

Measure category TRM 9.0 section  TRM 9.0 measure name 

Domestic hot water 3.3.2 Faucet aerators 

3.3.5 Low-flow showerheads 

3.7.12 Pre-rinse spray valves 

Envelope 3.2.10 Commercial door air infiltration 

HVAC 3.1.16 Unitary and split-system AC/HP equipment 

3.1.17 Air- or water-cooled chilling equipment (chillers) 

Lighting 3.6.2 Lighting controls 

3.6.3 Lighting efficiency 

Refrigeration 3.5.6 Strip curtains for walk-in coolers and freezers 

3.5.7 Door gaskets for walk-in and reach-in coolers and freezers 

 
Air conditioner and heat pump tune-ups, overhead door weatherstripping, and PTAC sealing 
measures were also incentivized through the LCI program. Overhead door weatherstripping and 
PTAC sealing measures do not strictly adhere to TRM 9.0; instead, they follow prescriptive 
approaches developed by CLEAResult based on the TRM algorithms for commercial door air 
infiltration. Additional project details outside ArchEE were required to evaluate the tune-up 
measures, which follow a partial M&V approach. A separate tracking system review was 
conducted for all tune-up measures across the three commercial programs.   

Table 105. Non-TRM Prescriptive Algorithms Utilized by the Large Commercial and Industrial 
Solutions Program 

Measure category Measure description 

Tune-ups (formerly 
CoolSaver) 

Advance RTU controls—lite 

Commercial AC post-test-out 

Commercial AC pre-clean 

Commercial central air conditioner (tune-up) 

Commercial heat pump (tune-up) 

Commercial HP post-test-out 

Commercial HP pre-clean 

Commercial Wi-Fi thermostat 
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Measure category Measure description 

Envelope Overhead door weatherstripping 

Overhead door weatherstripping for refrigerated spaces 

PTAC sealing 

9.3.1.1 Tracking System Review 

The EM&V team reviewed all tracking data to assess the extent to which it provided the key 
input parameters needed for TRM 9.0-based algorithms. The tracking system data review 
began using the TRM 9.0 as a reference in our review of measure-level savings assumptions. 
Chapters of TRM 9.0 utilized for the tracking system review are described above in Table 104.  

The EM&V team reviewed the tracking systems linkage to the TRM 9.0 deemed savings 
algorithms used to estimate savings. This review was completed across a census of the 
program measures at the end of Q252. All the critical input variables and assumptions necessary 
for savings calculations are present in the utility's tracking database. This review is conducted 
mid-year to help facilitate changes in the algorithm applications before the end of the year, 
where they might cause discrepancies in reported versus verified savings. After the measure-
level review, the EM&V team verified energy savings calculations for engineering fundamentals, 
appropriateness, and accuracy. 

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings outlined in TRM 9.0 used to estimate project savings. 
Third, it assessed the ability of the tracking system to support future evaluation needs. 
 

Table 106. PY2022 Q1–Q2 Tracking System Reported Energy Savings by Measure Category 

Measure 

Reported savings 

kW kWh 

Domestic hot water  7   36,519  

Envelope  63   1,186,064  

HVAC  6   16,213  

Lighting  627   4,733,546  

Lighting—new construction  121   813,696  

Refrigeration  61   532,174  

Total evaluated  885   7,318,211  

 
52 Tracking data downloaded August 23, 2022. 
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Measure 

Reported savings 

kW kWh 

Tune-up and commercial Wi-Fi thermostat53  47   519,007  

Custom HVAC54  99   706,292  

Custom other54  372   2,903,151  

Total  1,402   11,446,661  

9.3.1.2 Tune-Up and Commercial Wi-Fi Thermostat Measurement and Verification 
Review 

The EM&V team reviewed all the tune-up and commercial Wi-Fi thermostat measures with a 
comprehensive tracking system review, supplemented with engineering reviews of the M&V and 
deemed savings methodologies. These measures are tracked in ArchEE but have supplemental 
data in external databases necessary for evaluation. The tracking system reviews focused on 
replicating individual measure savings results and determining population variances. 

9.3.1.3 Desk Reviews and Site Visits 

The optimal count of sample units for the custom, lighting, and other strata were determined 
based on PY2019 through PY2021 savings representation for each stratum. These savings 
were compared against the savings in ArchEE quarterly to determine whether there was under- 
or over-representation of specific measure categories occurring compared to past years.  

The sampling plan for lighting accounted for the differences between fully deemed lighting 
projects and those using custom hours of use. For the whole population, lighting projects were 
considered deemed if all measures for a project were using the deemed value for AOH that is 
consistent with the building type as defined in ArchEE. For projects with any measure that uses 
AOH that is not consistent with the building type, the entire project is considered non-deemed. 
For lighting, this is the classification process: 

1. Projects were divided into deemed and non-deemed based on whether all measures 
used AOH that matched their building type in the tracking system (deemed) or any 
measure deviated from that value (non-deemed). 

2. The contribution of energy savings for both strata is examined. The base strategy is to 
oversample the non-deemed projects so that at 50 percent energy savings, twice as 
many non-deemed projects will be chosen. The amounts are then adjusted up or down 
for each program based on the actual percentage of energy savings for non-deemed 
compared to the whole population. 

 
53 Tune-up, advanced RTU controls-light, and commercial Wi-Fi thermostat measures are evaluated 

through a separate tracking system and an M&V data review at the close of the program year. 
54 The algorithms and key input assumptions for custom measures are not provided within the tracking 

system, therefore a review of those measures was not completed as part of tracking system data 
review. However, they will be analyzed as part of the engineering desk reviews and on-site visits. 
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In addition to the sub-strata for lighting projects, three sub-strata for custom projects were 
defined. The first sub-strata divides projects by whether they went through the Early 
Engagement for High Profile Projects protocol; if projects went through the protocol, they are 
assigned to the early review sub-strata. Non-early review CEI projects are assigned to the CEI 
sub-strata. Finally, the remaining projects assigned to the other sub-strata. The contribution of 
savings was used to determine the number of sample points for each sub-strata, with a higher 
weighting for other, a standard weighting for CEI, and a lower weighting for early review. 

The site visits were a nested selection of the desk reviews, meaning that all projects receiving a 
site visit assessment also received a desk review. Projects with variances that could be cleared 
up during the site visit were prioritized first, with remaining site visits randomly selected from 
within the desk review sample. Table 107 summarizes the result of the sampling for the LCI 
program. 
 

Table 107. Large Commercial and Industrial Solutions—Summary of Sampled Savings 

Sampling strata Projects 
Projects 

sampled55 
Site Visits 

Sampled Reported kWh Reported kW 

Custom subtotal 65 27 6 30,061,023 5,212 

Continuous energy improvement 21 6 0 14,776,137 3,233 

Early review 14 5 1 11,309,421 1,449 

Other 30 16 5 3,975,465 529 

Lighting subtotal 378 35 21 4,870,012 706 

Deemed 353 23 14 2,440,895 367 

Non-deemed 25 12 7 2,429,117 339 

Other subtotal 104 12 6 553,157 56 

Total 532 70 30 35,484,192 5,974 

9.3.2 Early Engagement on High-Profile Projects 

Based on the discussion between the EM&V team and CLEAResult, the following protocol was 
developed to address savings verification risk for high energy-saving projects, clarify baseline 
data and assumptions, and foster site-specific project savings calculations. The protocol 
describes how program implementers can provide the EM&V team with project savings 
calculations and other documentation to develop final program-saving results for the project. 
The collaboration could occur either in advance of offering custom incentives or after a 
completed project is made ready for payment and close-out. 

Projects meeting either one of the following criteria were considered good candidates for review:  

• Calculated savings for an individual measure is 500,000 kWh or greater. For projects 
meeting this savings threshold, an EM&V team review is required. NEBs are expected 
to be estimated in parallel with energy savings calculations for the EM&V team review. 

 
55 Four sampled projects had measures in multiple categories. 
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An exception is allowed for projects where the EM&V team has reviewed the project 
savings methodology, and no adjustments are made for future savings claims. 

• Custom projects that are expected to save less than 500,000 kWh, but CLEAResult 
would like to collaborate on savings approaches or arrive at an agreement on 
calculation methods or results with the EM&V team. Situations that may warrant such a 
review include: 

o the calculations are statistically anomalous or otherwise present an outlier from 
typical practices or outcomes, 

o NEB calculations and their treatment for the specific project, 

o the calculations or data collection utilize uncommon or unproven methods, and 

o the calculation methods used for savings will deviate substantially from the 
methods outlined in the M&V plan. 

During PY2022, the program implementer submitted 17 projects under the Early Engagement 
for High Profile Projects protocol. Based on the individual submission, the EM&V team provided 
review comments on detailed calculations, white papers, or M&V plans for these projects. In 
most cases, the implementer brought final, or nearly final, savings estimates to the EM&V team 
for review. The implementer subsequently claimed 14 of these early reviews with 29,117 MWh 
of annual energy savings, representing 29 percent of the program savings. 

Five of these projects were subsequently selected for engineering desk reviews or site visits by 
the EM&V team, resulting in one savings adjustment. Further, the EM&V team noticed a 
trickledown effect with guidance from large projects informing savings estimations for small 
projects, combining to create an overall evaluation with fewer savings adjustments and fewer 
findings and recommendations than in previous evaluation cycles. The EM&V team and 
CLEAResult agreed to relax the protocol—particularly for CEI projects—where additional 
savings claims were made, and the regression models had already been reviewed. The relaxed 
protocol did not affect the accuracy of the savings results for PY2022. 

9.3.3 Evaluated Savings Methodology by Measure 

The EM&V team referred to relevant sections in TRM 9.0, Volume 2, to utilize the prescriptive 
algorithms for calculating energy and demand impacts for a significant portion of the program’s 
measures, including domestic hot water, envelope, HVAC, lighting, and refrigeration measures. 
The program implementer tracks the savings type for each measure as either deemed, 
measured, or stipulated56.  

• Deemed savings measures are prescriptive measures from TRM 9.0 and use all or 
most of the default assumptions of the TRM 9.0 methodology, such as the baseline 
flow rate of a faucet aerator or the AOH for lighting measures.  

 
56 The implementer’s definition of stipulated differs from the definition provided in the TRM. The tracking 

system definition of stipulated is a project that relies on TRM methodology for the savings calculation 
but substitutes custom parameters for some of the inputs. In particular, lighting projects that use 
custom AOH values are tracked as stipulated. 
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• Measured savings measures are either custom or prescriptive measures from TRM 9.0 
that use site-specific information collected as part of the implementation process, such 
as field-monitored data or measured results for some or all the assumptions of TRM 
9.0 methodology. An example would be capturing the actual average baseline flow rate 
of a pre-rinse spray valve or a custom compressor project.  

• Stipulated savings measures are custom or prescriptive measures from TRM 9.0 that 
use site-specific information captured from the participant for key assumptions of the 
TRM 9.0 methodology; they are not based on metered or measured data such as self-
reported AOH for lighting measures. 

In addition, the program included a significant number of custom projects for which site-specific 
data was gathered and industry-standard practices were applied; however, assumptions were 
expected to vary based on site-specific documented conditions. As noted above, custom 
measures were described as either measured or stipulated savings types. 

The ArchEE tracking system was the primary source for key input assumptions into the savings 
algorithms to review the tracking system savings and evaluate prescriptive projects. The 
tracking system contained the key assumptions and parameters necessary for calculating 
measure savings for a census of prescriptive measure savings. As custom measures are not 
tracked with enough detail to perform similar savings calculations on the information within the 
tracking data alone, the EM&V team relied on engineering desk reviews and on-site visits to 
review custom measures. During the engineering desk reviews, the project documentation for 
individual applications was the primary source of information to verify these key input 
assumptions and complete the project-level savings analysis. Site-specific information gathered 
during the on-site visits was the primary source of information to confirm key input assumptions 
and complete the project-level savings analysis.  

A further discussion of the source of the values for key input parameters needed for calculating 
measure-level impacts used by the EM&V team for evaluating each of the prescriptive 
measures is presented next. 

9.3.3.1 Domestic Hot Water Measures 

Domestic hot water measures in PY2022 included the retrofit of existing operational faucets and 
showerheads with new, more efficient low-flow faucet aerators, pre-rinse spray valves, and 
showerheads. 

The EM&V team analyzed the savings from domestic hot water measures using the data for all 
key input variables needed for calculating energy and demand savings per the prescriptive 
algorithms of TRM 9.0 (Sections 3.3.2, 3.3.5, and 3.7.12). The key input variables of the 
baseline and post-retrofit fixture include (1) average flow rate, (2) operating days per year, 
(3) average supply water temperature, (4) average mixed water temperature, (5) water usage 
duration, (6) water heater thermal efficiency, and for the demand savings, (7) the fraction of 
hourly water consumption.  

For the domestic hot water measures, the claimed savings assumed the TRM 9.0 deemed 
values for all these parameters except for the post-retrofit faucet aerators' average flow rate. 
Therefore, the EM&V team also used the TRM 9.0 values for all key input parameters except 
the post-retrofit fixture flow rates. The EM&V team verified the pre- and post-retrofit fixture 
average flow rate via on-site visits, manufacturer cut sheets, or web-based research of make 
and model numbers. If the EM&V team could not determine the pre- and post-retrofit fixture 
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average flow rates using these sources, the EM&V team used the default values specified in 
TRM 9.0. The water heater type, building type, and foodservice operation selections guide the 
key input assumptions for water heater thermal efficiency, operating days per year, and water 
usage durations. These data were assessed during on-site visits or based on the information 
provided in the tracking data or project-level backup documentation. 

9.3.3.2 Envelope Measures 

Envelope measures in PY2022 included the installation of commercial door air infiltration 
measures. These entailed installing weatherstripping and door sweeps on exterior-facing doors 
to reduce infiltration of unconditioned air into a conditioned space.  

The EM&V team analyzed the savings from commercial door air infiltration measures using the 
data for all key input variables needed for calculating energy and demand savings per the 
prescriptive algorithms of TRM 9.0 (Section 3.2.10). The key input variables of the baseline and 
post-retrofit door include (1) pre-retrofit air infiltration rate, (2) post-retrofit air-infiltration-rate 
percentage reduction, (3) change in temperature across the gap barrier, (4) daytime hours per 
year, (5) nighttime hours per year, (6) water heater thermal efficiency, (6) heating coefficient of 
performance, (7) width of the gap, (8) length of the gap, (9) weather zone of the location, and for 
the demand savings, (10) the average cooling equivalent full-load hours. 

For the envelope measures, the claimed savings assumed the TRM 9.0 deemed values for all 
these parameters except for the two required to be site-specified; the gap width and length. 
Therefore, the EM&V team used the TRM 9.0 values for all key input parameters, and the site 
captured gap widths and lengths. The EM&V team verified the weatherstripping and door sweep 
gaps and lengths during on-site visits and the re-calculation of these measurements captured 
on contractor inventories taken at the retrofit time documented within the project files. If the 
EM&V team could not determine the gap or length using these sources, the EM&V team 
assumed these parameter details within the ArchEE tracking data to be accurate. The air 
conditioning and heating system types, which guide the key input assumptions for cooling, 
heating, and HVAC AOH, were assessed during on-site visits or based on the information 
provided as part of tracking data project-level backup documentation. 

9.3.3.3 Heating, Ventilating, and Air-Conditioning Measures 

HVAC measures in PY2022 included replace-on-burnout projects of unitary and split air 
conditioning and heat pumps, and air- and water-cooled chillers. 

The EM&V team analyzed the replacement-on-burnout savings from HVAC measures using the 
data for all key input variables needed for calculating energy and demand savings per the 
prescriptive algorithms of TRM 9.0 (Sections 3.1.16, and 3.1.17). The key input variables that 
represent the baseline and post-retrofit unit conditions include (1) equipment type of the new 
unit, (2) rated capacity of the new unit, (3) sub-category type of the new unit, (4) full-load 
efficiency of the new unit, (5) part-load efficiency of the new unit, (6) equivalent full-load hours 
for cooling, and (7) the coincidence factor (CF) for demand savings. 

For the HVAC measures, the claimed savings assumed the TRM 9.0 deemed values for all 
these parameters except for the new units’ capacity and full-/part-load efficiencies for equipment 
replacement. Therefore, the EM&V team also used the TRM 9.0 deemed values for all key input 
parameters except the post-retrofit unit capacity and efficiency. The EM&V team verified the 
post-retrofit unit’s capacity and efficiencies via on-site visits, manufacturer cut-sheets, or web-
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based research of make and model numbers. The deemed building type selections, facility area, 
and controller settings, which guide the key input assumptions for AOH and CFs, were 
assessed during on-site visits or based on the information provided as part of project-level 
backup documentation. 

9.3.3.4 Lighting and Lighting Controls Measures 

Lighting and lighting controls measures in PY2022 included retrofit and new construction 
projects installing lamps, fixtures, and lighting controls. 

The EM&V team analyzed the savings from lighting and lighting controls measures using the 
data for all key input variables needed for calculating energy and demand savings per the 
prescriptive algorithms in TRM 9.0 (Sections 3.6.2 and 3.6.3). The key input variables of the 
baseline and post-retrofit lighting and controls include (1) pre- and post-retrofit quantity of 
lighting, (2) rated wattage of the pre- and post-retrofit lighting, (3) AOH for the specified building 
type, (4) interactive effects factors for energy savings for the specified heating type, (5) power 
adjustment factor for specified control type and the demand savings, (6) the peak demand CF 
for the specified building type, and (7) the controls peak-demand CF. 

For the lighting measures, the claimed savings assumed the TRM 9.0 deemed values for 
interactive effects factors, power adjustment factors, and AOH and CF based on the site-based 
details that inform them. The site-captured details were used as the basis for the other key input 
values to the deemed algorithms. Therefore, the EM&V team also used TRM 9.0 deemed 
values for all key input parameters except the site-captured information informing the deemed 
savings algorithm calculations. The EM&V team verified the pre- and post-retrofit equipment 
quantity, type, wattage, and building type during on-site visits and reviewed project-level 
inventories with these details captured by trade allies. The EM&V team was able to determine 
the pre- and post-retrofit parameters using these sources. The deemed building type selections, 
which guide the key input assumptions for AOH and CFs, were assessed during on-site visits or 
based on the information provided as part of project-level backup documentation. 

9.3.3.5 Refrigeration Measures 

Refrigeration measures in PY2022 included the retrofit of refrigerated areas with the installation 
of strip curtains and door gaskets. 

The EM&V team analyzed the savings from refrigeration measures using the data for all key 
input variables needed for calculating energy and demand savings per the prescriptive 
algorithms of TRM 9.0 (Sections 3.4.1, 3.5.6, 3.5.7, and 3.5.9). These measures' energy and 
demand savings are deemed based on a few key variables of the existing unit size, type, and 
location. For strip curtains, the deemed savings are based on four main variables: (1) savings 
per size (area) of the opening where the curtain is installed, (2) case type/temperature, 
(3) building type (e.g., supermarket, convenience store), and (4) whether a pre-existing curtain 
was in place (i.e., yes, no, unknown). For door gaskets, the deemed savings are based on two 
main variables: (1) savings per size (length) of the gasket installed and (2) case 
type/temperature.  

For the refrigeration measures, the claimed savings assumed the TRM 9.0 deemed values for 
all these parameters except for the refrigerator case/door size, refrigerator temperature, weather 
zone, and building type, as those are site-determined parameters. Therefore, the EM&V team 
also used the TRM 9.0 deemed values for all key input parameters except the site captured 
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information informing the deemed savings selections. During on-site visits, the EM&V team 
verified the post-retrofit door size, refrigerator temperature, weather zone, and building type and 
reviewed project-level inventories with these details captured by trade allies. The EM&V team 
was able to determine the post-retrofit parameters using these sources. The deemed building 
type selections, which guide the key input assumptions for AOH and CFs, were assessed during 
on-site visits or based on the information provided as part of project-level backup 
documentation. 

9.3.4 Net-to-Gross Evaluation 

9.3.4.1 Participant Surveys 

The LCI program had a comprehensive evaluation conducted in PY2020, but that evaluation did 
not include CoolSaver measures, a separate program at the time. Therefore, for the PY2022, 
the EM&V team utilized a participant survey to inform the NTG evaluation, explicitly focused on 
the CoolSaver measures. The survey included structured questions about the participant’s 
decision to pursue rebated energy-efficient upgrades to calculate the NTG rate for CoolSaver 
measures, including tune-ups and Wi-Fi thermostats. The EM&V team based the savings and 
calculations on those outlined in TRM 9.0 EM&V Protocols. 

Where possible, to address recall concerns, TRM 9.0 recommends using a staggered data 
collection approach to collecting free-ridership and spillover information. Free-ridership is best 
assessed when asking about program participation as close as possible to the participation 
dates, while spillover is best assessed after a reasonable amount of time has passed to allow 
for additional energy savings activities to occur. 

With these considerations in mind, the EM&V team stratified the sample frame for the 
participant survey into three, six-month participation periods: January 2021 to June 2021, July 
2021 to December 2021, and January 2022 to June 2022. Only participants in the two most 
recent periods (July 2021 to June 2022) were asked free-ridership questions and included in the 
free-ridership assessment, limiting recall issues. Only those who installed energy-efficient 
upgrades within the first two six-month periods received spillover questions to allow more time 
for potential spillover effects to occur (January 2021 to December 2021). Table 108 illustrates 
the number of unique program participants per period and their kilowatt-hour savings.  
 

Table 108. Large Commercial and Industrial Solutions NTG Participant Survey Sample Plan 

Participation 
period 

Project 
type 

Count of 
projects in 

population* 

Reported 
(ex-ante) 

kWh 

Target 
completed 
surveys** 

Survey questions 

Free-
ridership Spillover 

January 
2021−June 
2021 

Thermostat 6 468,203 2 

Yes No Tune-Up 4 49,486 2 

Total 10 517,689 4 

July 2021− 
December 
2021 

Thermostat 12 588,170 5 

Yes Yes Tune-Up 33 1,011,772 6 

Total 45 1,599,942 11 
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Participation 
period 

Project 
type 

Count of 
projects in 

population* 

Reported 
(ex-ante) 

kWh 

Target 
completed 
surveys** 

Survey questions 

Free-
ridership Spillover 

January 
2022−June 
2022 

Thermostat 25 622,548 6 

Yes No Tune-Up 13 80,999 5 

Total 38 703,547 11 

Total 93 2,821,178 26   

The EM&V team implemented the participant survey through our in-house Survey Research 
Center via computer-assisted telephone interviews. A total of 30 surveys were completed, 
averaging 14 minutes in length. Telephone surveys occurred between November 21 and 
December 15, 2022. 
 

Table 109. Large Commercial and Industrial Solutions Participant Survey Response Rate 

Disposition Total 
Sample 51 
  Not a utility customer 0 
Eligible sample 51 
Does not recall participating 2 
Refusal 3 
Incompletes (partial surveys) 0 
Language barrier 0 
Bad number 0 
Called out 0 
Not completed 16 
Completed 30 
Response rate    
Response rate 
(completed/eligible sample) 

58.8% 

In total, the EM&V team surveyed 19 participants on free-ridership and 35 on spillover based on 
their date of participation.  

9.3.4.2 Contractor Interviews 

The contractor interviews were used to support the NTG analysis and gather feedback on the 
program. The EM&V team interviewed two contractors for CoolSaver measures (tune-ups and 
Wi-Fi thermostats) during PY2022. Eligible contractors were initially contacted to schedule the 
interviews via email on December 5, 2022. Interviews were conducted between December 9 
and December 21, 2022.  

Interviews were semi-structured using a topic guide, but evaluators followed the interview flow 
and modified questions as needed to fit the interviewee's circumstances. The contractor 
interviews explored (1) program involvement and experiences, (2) program attribution 
indicators, and (3) program satisfaction. 
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9.4 DETAILED IMPACT EVALUATION RESULTS 

The LCI program's evaluated energy and demand savings were lower than the reported savings 
(96.8 percent kilowatt-hour realization rate, 98.3 percent kilowatt realization rate). During the 
desk reviews and site visits, the EM&V team corrected lighting installed fixture types, quantities, 
and custom AOH estimates. The EM&V team adjusted calculation errors and peak demand 
savings methodologies for custom projects. Finally, the EM&V team adjusted savings for 
commercial Wi-Fi thermostat measures due to incorrect energy and demand savings values 
used for heat pumps in reported savings. 

Corrections to commercial Wi-Fi thermostat projects that contributed to savings adjustments 
were primarily due to: 

• heat pump projects using demand algorithms associated with AC units, and 

• commercial Wi-Fi thermostat measures using incorrect unit type (AC or heat pump) in 
savings algorithms. 

Corrections to lighting projects were primarily due to: 

• adjustments to deemed building types from internet research or site visits;  

• installed fixture type, quantities, or input wattages being different from the project 
documentation, certifications, and site visits; and 

• custom AOH adjustments from an interview of site personnel. 

Corrections to other projects were primarily due to: 

• adjustment for double counting of gasket length on a refrigeration door gasket project, 
and  

• incorrect water heater factor used in calculations. 

Corrections to custom—early review projects that contributed to reduced savings were due to:  

• calculation methodology change for improper metering results. 

Corrections to custom—other projects that contributed to reduced savings were primarily due to:  

• calculation methodology changes to reflect EAL’s peak demand window; 

• calculation errors in the reported savings analysis, including not fully following white 
paper methodologies, incorrect operational parameters; and  

• peak demand savings estimates not considering holidays or downtimes in the savings. 
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9.4.1 Participant Characterization 

Several different measures are provided to participants through the program. Within the tracking 
system, qualifying products are assigned to unique measure names. The mapping of these 
measure names to measure categories is provided below.  
 

Table 110. Mapping to Measure Category 

Measure description Measure category 
Continuous energy improvement Continuous energy improvement 
Custom—heating and cooling Custom HVAC 
Custom—non-heating and cooling Custom other 
Variable frequency drives Custom other 
Commercial showerheads Domestic hot water 
Faucet aerators Domestic hot water 
Pre-rinse spray valves Domestic hot water 
Commercial door air infiltration Envelope 
Overhead door weatherstripping Envelope 
Overhead door weatherstripping for refrigerated spaces Envelope 
PTAC sealing Envelope 
Unitary AC equipment—unitary AC < 65000 btu/hr—replace-on-
burnout HVAC 

Unitary AC equipment—unitary AC ≥ 65000 btu/hr—replace-on-
burnout HVAC 

Unitary HP equipment—heat pump < 65000 btu/hr—replace-on-
burnout HVAC 

Unitary HP equipment—heat pump ≥ 65000 btu/hr—replace-on-
burnout HVAC 

Water chilling equipment (air cooled) —replace-on-burnout HVAC 
Halogens Lighting 
HIDs Lighting 
Integrated-ballast cold-cathode fluorescent lamps (CCFL) Lighting 
Integrated-ballast compact fluorescent lamps (CFL) Lighting 
Integrated-ballast LED lamps Lighting 
LEDs Lighting 
Lighting controls Lighting 
Magnetic ballast T5 or premium T8 retrofit of T12 Lighting 
Modular CFLs and CCFLs Lighting 
Other linear fluorescents Lighting 
Outdoor—halogens Lighting 
Outdoor—HIDs Lighting 
Outdoor—integrated-ballast compact fluorescent lamps (CFL) Lighting 
Outdoor—integrated-ballast LED lamps Lighting 
Outdoor—LEDs Lighting 
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Measure description Measure category 
Outdoor—magnetic ballast T5 or premium T8 retrofit of T12 Lighting 
Outdoor—modular CFLs and CCFLs Lighting 
Outdoor—other linear fluorescents Lighting 
NC—integrated-ballast LED lamps Lighting—new construction 
NC—interior project savings Lighting—new construction 
NC—LEDs Lighting—new construction 
NC—lighting controls Lighting—new construction 
Outdoor—NC—integrated-ballast LED lamps Lighting—new construction 
Outdoor—NC—LEDs Lighting—new construction 
Outdoor—NC—lighting project savings Lighting—new construction 
Refrigeration door gaskets Refrigeration 
Refrigeration strip curtains Refrigeration 
Advance RTU controls—lite Tune-up 
Commercial AC post-test-out Tune-up 
Commercial AC pre-clean Tune-up 
Commercial central air conditioner (tune-up) Tune-up 
Commercial heat pump (tune-up) Tune-up 
Commercial HP post-test-out Tune-up 
Commercial HP pre-clean Tune-up 
Commercial Wi-Fi thermostat Tune-up 

 
Table 111 below outlines the claimed number of program participants and the percentage of 
savings by measure category in PY2022. CEI and custom other were the dominant measure 
categories in PY2022, accounting for 70 percent of claimed demand (kilowatt) and 65 percent of 
energy (kilowatt-hour) savings. Lighting and lighting—new construction accounted for 22 percent 
of claimed demand and 25 percent of energy savings. 
 

Table 111. PY2022 Reported LCI Participation and Savings by Measure Category 

Measure category Participants57  Projects57 

Program savings 
Percentage of 

program savings 

kW kWh kW kWh 

Continuous energy 
improvement 

19 22 7,357 30,991,749 44.8% 31.2% 

Custom HVAC 6 6 133 1,006,227 0.8% 1.0% 

Custom other 29 38 4,153 33,463,791 25.3% 33.7% 

 
57 A participant is a unique account described by the ArchEE data field AccountNumber. A project is a 

unique job number defined by the ArchEE data field JobId. A participant may install measures across 
multiple measure categories and multiple projects. As a result, the total count of participants and 
projects may not equal the sum of the counts by measure category. 
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Measure category Participants57  Projects57 

Program savings 
Percentage of 

program savings 

kW kWh kW kWh 

Domestic hot water 11 11 33 144,678 0.2% 0.1% 

Envelope 30 34 181 4,158,952 1.1% 4.2% 

HVAC 11 11 25 216,193 0.2% 0.2% 

Lighting 345 359 3,247 23,096,022 19.8% 23.2% 

Lighting—new 
construction 

18 19 304 2,026,155 1.9% 2.0% 

Refrigeration 56 56 148 1,296,868 0.9% 1.3% 

Tune-up 38 516 853 2,952,728 5.2% 3.0% 

Total 521 1,048 16,434 99,353,362 100.0% 100.0% 
 
Table 112 outlines the savings and percentage of savings by measure in PY2022. CEI was the 
most significant measure in PY2022, accounting for 45 percent of claimed gross kilowatt 
savings and 31 percent of claimed gross kilowatt-hour savings. Custom—non-heating and 
cooling was the second most significant measure, accounting for 20 percent of claimed gross 
kilowatt and 26 percent of the claimed kilowatt-hour savings. LEDs were the third most 
significant measure with 18 percent of the kilowatt savings and 17 percent of the program 
kilowatt-hour savings.  
 

Table 112. PY2022 Reported LCI Participation and Savings by Measure 

Measure 

Program savings 
Percentage of program 

savings 

kW kWh kW kWh 

Continuous energy improvement 

Continuous energy improvement 7,357 30,991,749 44.8% 31.2% 

Custom HVAC 

Custom—heating and cooling 133 1,006,227 0.8% 1.0% 

Custom other 

Custom—non-heating and cooling 3,198 25,753,424 19.5% 25.9% 

Variable frequency drives 955 7,710,366 5.8% 7.8% 

Domestic hot water 

Commercial showerheads 1 20,280 <0.1% <0.1% 

Faucet aerators 27 89,975 0.2% <0.1% 

Pre-rinse spray valves 4 34,422 <0.1% <0.1% 

Envelope 

Commercial door air infiltration 64 2,219,402 0.4% 2.2% 

Overhead door weatherstripping 31 1,074,623 0.2% 1.1% 
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Measure 

Program savings 
Percentage of program 

savings 

kW kWh kW kWh 

Overhead door weatherstripping for 
refrigerated spaces 

84 778,007 0.5% 0.8% 

PTAC sealing 2 86,919 <0.1% <0.1% 

HVAC 

Unitary AC equipment—unitary AC < 65000 
btu/hr—replace-on-burnout 

1 3,749 <0.1% <0.1% 

Unitary AC equipment—unitary AC ≥ 65000 
btu/hr—replace-on-burnout 

15 37,547 <0.1% <0.1% 

Unitary HP equipment—heat pump < 65000 
btu/hr—replace-on-burnout 

0 14,186 <0.1% <0.1% 

Unitary HP equipment—heat pump ≥ 65000 
btu/hr—replace-on-burnout 

2 96,489 <0.1% <0.1% 

Water chilling equipment (air cooled)—
replace-on-burnout 

7 64,222 <0.1% <0.1% 

Lighting58 

Halogens 13 61,818 <0.1% <0.1% 

HIDs 16 111,068 <0.1% 0.1% 

Integrated-ballast cold-cathode fluorescent 
lamps (CCFL) 

0 927 <0.1% <0.1% 

Integrated-ballast compact fluorescent 
lamps (CFL) 

0 1,317 <0.1% <0.1% 

Integrated-ballast LED lamps 193 923,731 1.2% 0.9% 

LEDs 2,953 16,840,501 18.0% 17.0% 

Lighting controls 44 306,356 0.3% 0.3% 

Magnetic ballast T5 or premium T8 retrofit 
of T12 

6 41,414 <0.1% <0.1% 

Modular CFLs and CCFLs 1 2,578 <0.1% <0.1% 

Other linear fluorescents 20 124,699 0.1% 0.1% 

Outdoor—halogens 0 7,992 0.0% <0.1% 

Outdoor—HIDs 0 97,414 0.0% <0.1% 

Outdoor—integrated-ballast compact 
fluorescent lamps (CFL) 

0 0 0.0% <0.1% 

Outdoor—integrated-ballast LED lamps 0 391,025 0.0% 0.4% 

Outdoor—LEDs 0 4,183,125 0.0% 4.2% 

 
58 Some measures were identified in the tracking system data with no savings; these represent lighting 

included in site lighting inventories but were not incented by the program. 
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Measure 

Program savings 
Percentage of program 

savings 

kW kWh kW kWh 

Outdoor—magnetic ballast T5 or premium 
T8 retrofit of T12 

0 1,782 0.0% <0.1% 

Outdoor—modular CFLs and CCFLs 0 0 0.0% <0.1% 

Outdoor—other linear fluorescents 0 276 0.0% <0.1% 

Lighting—new construction58 

NC—integrated—ballast LED lamps 0 0 0.0% 0.0% 

NC—interior project savings 293 1,770,664 1.8% 1.8% 

NC—LEDs 0 0 0.0% 0.0% 

NC—lighting controls 11 60,205 <0.1% <0.1% 

Outdoor—NC—integrated-ballast LED 
lamps 

0 0 0.0% 0.0% 

Outdoor—NC—LEDs 0 0 0.0% 0.0% 

Outdoor—NC—lighting project savings 0 195,287 0.0% 0.2% 

Refrigeration 

Evaporator fan controls 147 1,294,366 0.9% 1.3% 

Refrigeration door gaskets 0 2,502 <0.1% <0.1% 

Tune-ups 

Advance RTU controls—lite 31 109,557 0.2% 0.1% 

Commercial AC post-test-out 19 40,168 0.1% <0.1% 

Commercial AC pre-clean 39 81,087 0.2% <0.1% 

Commercial central air conditioner (tune-up) 593 1,321,838 3.6% 1.3% 

Commercial heat pump (tune-up) 47 189,248 0.3% 0.2% 

Commercial HP post-test-out 7 26,095 <0.1% <0.1% 

Commercial HP pre-clean 4 11,310 <0.1% <0.1% 

Commercial Wi-Fi thermostat 113 1,173,425 0.7% 1.2% 

Total 16,434 99,353,362 100.0% 100.0% 
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Table 113 shows the incentive structure for PY2022 compared to the previous program year. 
There were no changes to the incentives for PY2022 from PY2021. 
 

Table 113. PY2022 Large Commercial and Industrial Solutions Incentives 

Measure PY2021 incentive59 PY2022 incentive60 

Directly installed by CLEAResult 

Domestic hot water 

Commercial showerheads Full cost Full cost 

Faucet aerators Full cost Full cost 

Pre-rinse spray valves Full cost Full cost 

Envelope 

Commercial door air infiltration (i.e., weatherstripping) Full cost Full cost 

Lighting 

Integrated-ballast LED lamps Full cost Full cost 

Outdoor—integrated-ballast LED lamps Full cost Full cost 

Installed by trade ally  

PC power management $0.10/kWh $0.10/kWh 

Gaskets and strip curtains 100 percent, contact 
program staff 

Up to 100 percent, 
contact program 

staff 

All other measures61 1 measure 2 measures 3 measures 4+ measures 

PY2021 incentive59 $0.14/kWh $0.15/kWh $0.16/kWh $0.18/kWh 

PY2022 incentive60 $0.14/kWh $0.15/kWh $0.16/kWh $0.18/kWh 

9.4.2 Program Documentation and Tracking Data Review 

To understand the LCI program, the EM&V team interviewed program staff and reviewed all 
information available on EAL's website related to the program and supplemental documentation 
provided by EAL and CLEAResult. The EM&V team received the following documentation 
related to the program: 

• ArchEE data tracking system extract containing PY2022 participant information and 
savings; 

 
59 Source: 2021 C&I Custom Program Manual. 
60 Source: 2022 Large Commercial & Industrial Program Manual. 
61 To qualify for an additional tier, an energy efficiency measure must exceed 30,000 kWh of savings. 

Measures can be grouped to meet the 30,000 kWh minimum threshold, but only one such grouping is 
allowed per customer. Direct-install measures only count as one measure tier. Retroactive incentives 
can be leveraged against other projects (up to the cap) back to January of the previous year. 
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• supplemental project-level documentation received during quarterly data requests for 
sampled accounts, which typically included: 

o signed customer proposals and project agreements—sometimes files included 
initial and final proposals if projects had changed during development; 

o customer proposals that typically included a detailed inventory of site-captured 
measure-level details such as: 

 Domestic hot water measures (e.g., low-flow faucet aerators, commercial 
showerheads, and low-flow showerheads) were all directly installed by 
the implementer. A Direct Install Report typically inventoried the device 
and quantity installed by room. Additional notes typically included a flow 
rate as the new equipment may be multiple flow rates (e.g., 0.5 gallons 
per minute (GPM), 1.0 GPM). Also, photo documentation of the water 
heater and its nameplate was provided. Details of the exact installed 
equipment flow rates were not included, and a specification of the new 
equipment was not provided. 

 The implementer directly installed commercial door air infiltration 
measures (e.g., weatherstripping, door sealing). A Direct Install Report 
typically inventoried the device, quantity (by gap size), and new 
weatherstripping length installed by room. Additional notes typically 
included the gap size as the new equipment may be of multiple widths 
(e.g., one-eighth inch, one-quarter inch) and the type 
(e.g., weatherstripping, door sweep). Also, photo documentation of a 
sample of doors with the existing condition and gap noted by a view of a 
tape measure was provided. A clear description or documentation of the 
HVAC type was not included. 

 HVAC measures included new equipment type, make and model 
numbers, capacity, and quantity. Manufacturers' specification sheets and 
Air Conditioning, Heating and Refrigeration Institute (AHRI) certificates 
were also provided.  

 Lighting and lighting controls measures included existing and new fixture 
types, make and model numbers, wattages, quantity, and control type. 
Also, DLC and ENERGY STAR certification sheets were typically 
provided for all models. Manufacturer specification sheets were generally 
not provided. 

o invoices; 

o pre- or post-inspection forms indicating field inspector’s notes and results; and 

o photographic documentation pre- or post-installation; 

• a Quality Control and Assurance Manual for EAL commercial programs, dated 
February 1, 2023; and 

• PY2022 Program Manual for the LCI program obtained from the EAL website. 
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9.4.2.1 Detailed Tracking System/Database Review 

The EM&V team reviewed all program-claimed tracking data to assess the extent to which it 
provided the key input parameters needed for TRM 9.0-based algorithms and the final claimed 
values necessary for each measure. The tracking system data review began using TRM 9.0 as 
a reference in our review of measure-level savings assumptions. Chapters of TRM 9.0 utilized 
for the tracking system review are described above in Section 9.3.1.1. 

The EM&V team reviewed the tracking systems linkage to the TRM 9.0 deemed savings 
algorithms used to estimate savings. This review was completed across a census of the 
program measures. All the critical input variables and assumptions necessary for savings 
calculations are present in the utility's tracking database. After the measure-level review, the 
EM&V team verified energy savings calculations for engineering fundamentals, 
appropriateness, and accuracy. 

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings outlined in TRM 9.0 used to estimate project savings. 
Third, it assessed the ability of the tracking system to support future evaluation needs. 

The ArchEE tracking system, which supplied all participant- and measure-level data, was the 
primary tool for checking claimed savings and performing evaluation savings calculations. 
These results were informed and supplemented with the findings from the engineering desk 
reviews and site visits, as further outlined in the savings calculation results section. 

The overall LCI program evaluated tracking system savings resulted in nearly identical savings 
(100.1 percent kilowatt and 99.6 percent kilowatt-hour realization rates) than those calculated by 
the program implementer. The evaluated savings are based on adjustments from completing 
engineering reviews of the program's tracking data. The overall realization rates were affected 
negligibly by variances between the reported and evaluated energy savings (kilowatt-hour) for 
lighting and domestic hot water projects. Further details of measure-based findings are provided 
below. 

Overall, the tracking system review found the following: 

• Except for the custom, CEI, overhead door weatherstripping, and tune-up measures in 
the LCI program, all measures utilize TRM 9.0, Volume 2 deemed algorithms. The 
savings equations were confirmed consistent with TRM 9.0. As described above, the 
overhead door weatherstripping and tune-up measures follow custom approaches 
developed from assumptions and methodologies in the TRM. The EM&V team 
confirmed the overhead door weatherstripping measures following the M&V plan 
through this tracking system review. A tracking system review of the tune-up measures 
was completed to inform tune-up evaluated savings separately from the mid-year 
tracking system review. 

• The LCI program measures utilize TRM 9.0, Volume 2 deemed savings assumptions, 
with two notable exceptions. The overhead door weatherstripping measure uses 
extrapolated savings values based on the commercial door air infiltration measure in 
TRM 9.0. Also, some lighting efficiency measures use site-specific AOH instead of the 
deemed values in TRM 9.0 for lighting projects. 
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o Seven percent of lighting projects use site-specific custom AOH as captured from 
the site and based on the buildings' typical operating hours and hours of 
occupancy.  

• The overall tracking review realization rates were 100.1 percent for kilowatt and 
99.6 percent for kilowatt-hour. Tracking review realization rates were precisely 
100 percent for HVAC and refrigeration measures. 
 

Table 114. PY2022 Q1–Q2 Tracking System Energy Savings and Realization Rates 
by Measure Category 

Measure category 

Claimed savings Evaluated savings Realization rate 

kW kWh kW kWh kW kWh 

Domestic hot water 7  36,519  7  36,521  100.0% 100.0% 

Envelope 63  1,186,064  72  1,192,435  114.0% 100.5% 

HVAC 6  16,213  6  16,213  100.0% 100.0% 

Lighting 627  4,733,546  619  4,699,440  98.7% 99.3% 

Lighting—new construction 121  813,696  121  813,695  100.0% 100.0% 

Refrigeration 61  532,174  61  532,174  100.0% 100.0% 

Total 885  7,318,211  886  7,290,478  100.1% 99.6% 

9.4.2.2 Domestic Hot Water 

• No issues were found. Minor savings differences occurred due to rounding. 

9.4.2.3 Envelope 

• Project numbers EA-0000776733 (one line item) and EA-0000798965 (six line-items) 
had a slight eight percent error in kilowatt savings for the overhead door 
weatherstripping measure. The reason for the consistent savings deviation was due to 
an internal programming error. The EM&V team recalculated the energy savings using 
the tracked parameters and TRM algorithms and determined a kilowatt-hour realization 
rate of 109 percent for these projects. CLEAResult determined ArchEE was using the 
net demand instead of the gross demand, which resulted in the discrepancy. 

• Project number EA-0000776741 reported zero demand (kilowatt) savings and energy 
(kilowatt-hour) savings that were incorrect by 3.6 percent. The reason for the savings 
deviation was due to an internal programming error. The EM&V team recalculated the 
energy savings using the tracked parameters and TRM algorithms and determined a 
kilowatt-hour realization rate of 104 percent for this project. CLEAResult determined the 
tracked heating type did not match the heating type used in the calculation. 

9.4.2.4 HVAC 

• No issues were found.  
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9.4.2.5 Lighting 

• EA-0000726548 included two non-exit sign lights that were marked as N/A in the 
EquipmentDescription field and had savings reported. The N/A designation is typically 
used for exit signs; the EquipmentDescription of non-exit sign lighting equipment which 
is not DLC- or ENERGY STAR-certified is typically no. Zero energy and demand savings 
should be reported for non-qualified lighting line items. The EM&V team removed the 
energy and demand savings for these two line-items, which resulted in a zero percent 
realization rate for both kilowatt-hour and kilowatt savings. CLEAResult determined the 
N/A should have been other for the certification type. 

• EA-000703211 included two non-exit sign lights that were marked as N/A in the 
EquipmentDescription field and had savings reported. The N/A designation is typically 
used for exit signs; the EquipmentDescription of non-exit sign lighting equipment which 
is not DLC- or ENERGY STAR-certified is typically no. A data entry error caused the 
deviation, as the lights are ENERGY STAR-certified. The EM&V team removed the 
energy and demand savings for these two line-items, which resulted in a zero percent 
realization rate for both kilowatt-hour and kilowatt savings. 

• PRJ-3011367 included a line item whose MeasureLocation field in ArchEE was stated 
as ground floor walk-in cooler/freezer, which implies that the lights were installed inside 
a refrigerated space. However, the ArchEE HeatingType field was stated as electric AC 
with gas heat, and the TempDescription field was stated as normal. The EM&V team 
adjusted the temperature description from air conditioned space to refrigerated space—
low temperature to match the measure location. This increased energy and demand 
savings for the line item, resulting in a 119 percent realization rate for kilowatt-hour 
savings and a 108 percent realization rate for kilowatt savings.  

• EA-0000682647 included two line-items whose MeasureLocation field in ArchEE stated 
the lights were exit lights. However, the BuildingDescription field for those two lights was 
listed as religious. All exit sign lighting should be coded with the all building types: exit 
signs building type. The EM&V team adjusted the building type for these line items from 
religious to all building types: exit signs to match the measure location and fixture type. 
This increased energy and demand savings for the two line-items, resulting in a 
480 percent realization rate for kilowatt-hour savings and a 189 percent realization rate 
for kilowatt savings.   

• EA-0000702818 had errors in kilowatt savings ranging from 0 to 44 percent and errors in 
kilowatt-hour savings of 69 percent. The reason for the consistent savings deviation 
could not be determined based on the provided information in the tracking system. 
CLEAResult noted that this project used stipulated hours, but the hours were not entered 
into ArchEE. Supplemental documents were provided for this project, and a ticket was 
submitted to correct the issue in the measure file. The EM&V team recalculated the 
energy savings using the tracked parameters and TRM algorithms and determined 
kilowatt-hour realization rates of 30 and 169 percent and kilowatt realization rates of 
56 and 100 percent for these line items. CLEAResult determined the project used 
stipulated hours and coincidence factors, which were not correctly passed to ArchEE. 
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• PRJ-2950766 included two non-exit sign lights that were marked as no in 
the EquipmentDescription field but still had savings reported. Zero energy and demand 
savings should be reported for non-qualified lighting line items. The EM&V team 
removed the energy and demand savings for these two line-items and determined 
0 percent for both kilowatt-hour and kilowatt savings. 

9.4.2.6 Lighting—New Construction 

• PRJ-3047531 included one line item for a non-exit sign light that was marked as N/A in 
the EquipmentDescription field. Therefore, it appears not to have been subtracted from 
the baseline wattage total, leading to an overreporting of interior project-level energy 
and demand savings. The EM&V team removed the wattage for the non-qualified light 
from the calculation and determined kilowatt-hour and kilowatt realization rates of 
98 percent for the interior project savings. CLEAResult determined the fixture in 
question is in an MRI room and the lumens per watt and color rendering index (CRI) 
values were verified instead of ENERGY STAR or DLC certification. 

9.4.2.7 Refrigeration 

• No issues were found. 

9.4.3 Tune-Up and Commercial Wi-Fi Thermostat Measurement and Verification 
Review 

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review began using the TRM 9.0, the CoolSaver Program M&V Plan62, and the 
Memorandum of Understanding to reference our review of measure-level savings assumptions. 
The EM&V team reviewed the tracking systems linkage to the TRM deemed savings and 
supplemental documentation methods used to estimate savings. After the measure-level review, 
the EM&V team verified energy savings calculations for engineering fundamentals, 
appropriateness, and accuracy. 

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified that the savings estimates in the tracking system 
are consistent with the savings outlined in TRM 9.0, used to estimate project savings. Third, it 
assessed the ability of the tracking system to support future evaluation needs. 

The ArchEE database includes the key data for all projects and reported savings for AC and 
heat pump tune-up and commercial Wi-Fi thermostat measures, which totaled 523 measures. 

As part of the PY2022 evaluation, CLEAResult provided a tracking system extract, including 
pre- and post-test-out projects used as the basis for CLEAResult's PY2019–PY2021 efficiency 
loss (EL) calculations. The EM&V team reviewed this dataset, examined it for outliers, and 
calculated the PY2019–PY2021 EL values for three sectors (commercial <25 tons, commercial 
≥25 tons, and residential) and whether a refrigerant charge adjustment was performed.  

 
62 The tune-up measure methodology was developed separately under EAL’s own CoolSaver program 

prior to being included in the Large Commercial and Industrial Solutions program. 
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Most of the key tune-up measure data is maintained in a separate database outside of ArchEE. 
The database was useful for the evaluation team to reference during the review. For example, in 
instances where the pre-clean tonnage or HVAC type did not match the post-clean tonnage or 
HVAC type, the supplemental database was used to verify the actual unit type and capacity of 
the tuned-up HVAC unit. Another instance where the supplemental database was required was 
when verifying the EL values, as ArchEE did not capture all four refrigerant charge values from 
iManifold63. As recommended last year, with continuous development and changes, the EM&V 
team recommends developing and maintaining a data dictionary to describe the data and 
document changes within this database. 

Finally, as with previous years, it appears that the commercial wi-fi thermostat measures still 
require manual input of deemed energy (kilowatt-hour/ton) and demand savings (kilowatt/ton) 
values. This led to many instances of human error, leading to savings deviations (described in 
further detail below). Automating this process in the future will allow for more effective QA/QC 
and reduce the likelihood of errors. 

9.4.3.1 Tune-Up and Commercial Wi-Fi Thermostat Measurement and Verification 
Findings 

The EM&V team evaluated CLEAResult's savings calculations by reviewing the M&V sample of 
participants to confirm the savings methodology and results obtained, repeating the steps, and 
making calculation adjustments.  

The ArchEE tracking system supplied all participant and unit-level data; claimed savings was 
the primary tool for checking reported savings and performing evaluation savings calculations. 

Detailed findings from the M&V review for tune-up and commercial Wi-Fi thermostat measures 
are presented below. 

• Forty commercial Wi-Fi thermostat measures installed on heat pumps used incorrect 
demand savings. The reported demand savings were calculated using the heat pump 
heating deemed energy savings divided by 8,760 instead of the AC unit kilowatt-hour 
savings divided by 8,760. The EM&V team adjusted the demand savings to only 
include the energy savings associated with cooling savings, which coincides with the 
peak demand period in Arkansas. The demand savings was adjusted by dividing the 
cooling kilowatt-hour savings by 8,760; this increased demand savings for all 40 
measures. Ten of the affected JobIds are listed below, with the complete list available 
upon request: 

o 2022-278744, 

o 2022-278719, 

o 2022-278714, 

o 2022-278852, 

o 2022-278851, 

o 2022-278846, 

 
63 https://imanifold.com/ 
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o 2022-278845, 

o 2022-278841, 

o 2022-278840, and 

o 2022-278839. 

• Five commercial Wi-Fi thermostat measures installed on electric AC systems with gas 
heat used incorrect energy savings. For energy savings, reported savings were 
calculated as if the thermostat was installed on a heat pump system by including energy 
savings associated with the heat pump heating algorithms. The EM&V team adjusted the 
energy savings to only include the energy savings associated with an AC unit. These 
adjustments decreased energy savings for all five projects. The affected JobIds are 
listed below: 

o 2022-304633, 

o 2022-304973, 

o 2022-304757, 

o 2022-304754, and 

o 2022-304724. 

• Five commercial Wi-Fi thermostat measures installed on electric AC systems with gas 
heat used incorrect energy and demand savings. For energy savings, reported savings 
were calculated as if the thermostat was installed on a heat pump system by including 
energy savings associated with the heat pump heating algorithms. The EM&V team 
adjusted the energy savings to only include the energy savings associated with an AC 
unit. The reported demand savings were calculated using the heat pump heating 
deemed energy savings divided by 8,760 instead of the AC unit kilowatt-hour savings 
divided by 8,760. The EM&V team adjusted the demand savings to only include the 
energy savings associated with cooling savings, which coincides with the peak demand 
period in Arkansas. The demand savings was adjusted by dividing the cooling kilowatt-
hour savings by 8,760. These adjustments decreased energy savings and increased 
demand savings for all five projects. The affected JobIds are listed below: 

o 2022-278856, 

o 2022-278855, 

o 2022-278854, 

o 2022-278858, and 

o 2022-278857, 

• Five commercial AC tune-up projects reported higher energy and demand savings 
because the HVAC tonnage reported in ArchEE and used in the pre-clean savings 
calculation was inconsistent with the post-clean savings and ultimately determined to be 
incorrect. The EM&V team verified that the correct HVAC tonnage was reported in the 
post-clean line item and in the supplemental data. Adjusting the HVAC tonnage 
decreased energy and demand savings for each of the five pre-clean line items. The 
affected JobIds are listed below: 
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o 2022-302910, 

o 2022-302908, 

o 2022-302899, 

o 2022-302892, and 

o 2022-302880. 

• Three commercial AC tune-up projects reported lower energy savings because the 
HVAC type reported in ArchEE and used in the savings calculation was incorrect. The 
EM&V verified the correct HVAC type from the provided supplemental data. Adjusting 
the HVAC type from air conditioning to heat pump increased energy savings for each of 
the three line items. The affected JobIds are listed below: 

o 2022-302877, 

o 2022-304626, and 

o 2022-289597. 

9.4.4 Engineering Desk Reviews 

The EM&V team evaluated CLEAResult's savings calculations by reviewing the program 
tracking data and project documentation to confirm the savings methodology used and results, 
repeating the calculation steps, and making adjustments. 

The engineering desk reviews included reviewing the available project documentation in 
determining the source of key parameters for the deemed savings protocols from TRM 9.0. After 
selecting the best source of the key parameters from the available documentation, the savings 
were calculated based on TRM 9.0 algorithms and compared to the claimed savings. 

In addition to the tracking system review, the engineering desk reviews also showed a 
consistent use of TRM 9.0 algorithms across all the measures claimed in the LCI program. The 
EM&V team made minor adjustments to specific projects described in Section 9.4.6. 

The EM&V team completed 70 engineering desk reviews of the LCI program accounts. These 
projects represented all measure categories in the program, except for tune-up measures, and 
had gross savings of 35,484 MWh, or 36 percent of the total LCI program recorded gross 
savings of 99,353 MWh. This percentage of total program savings is based on finalized ArchEE 
data from January 24, 2023. 

9.4.5 Site Visits 

The EM&V team's evaluation plan included conducting ten site visits to LCI program customers; 
these site visits also received an engineering review, as discussed above. The EM&V team's 
field inspector recorded the verified quantities, operation, building type, and space condition of 
each of the measures observed while on-site and collected additional information on critical 
parameters. For the LCI program, some of the key data and spot measurements obtained for 
essential parameters, as applicable, included: 

• domestic hot water measures: type of service, number of installed units, and rated 
output of installed units; 
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• envelope measures: length of the installed door, gap width, and heating/cooling system 
type; 

• HVAC measures: quantity, building type, and make/model of installed units; 

• lighting measures: base/new wattage, number of lamps per fixture, lamp/fixture 
make/model/type, base/new control type, building type, space heating/cooling type, 
and AOH; and 

• refrigeration measures: quantity and make/model of installed electronically commutated 
motors (ECM), refrigeration door gasket length and width, walk-in type (freezer or 
cooler), and evaporator fan motor size. 

The site visits found that most parameters recorded in the project documentation to calculate 
savings were accurate. Out of the 30 site visits conducted, three projects had savings 
adjustments resulting from the site visit. The adjustments from the site visits are described in 
further detail in the following section. 

9.4.6 Desk Review and Site-Visit Results 

As noted earlier, the PY2022 LCI program impact evaluation efforts included an engineering 
analysis for a sample of 70 projects and a site visit for 30 of those projects reviewed. For 46 of 
the projects in the sample, no savings adjustments were made. For the remaining 24 projects, 
the impact evaluation found various discrepancies in the project documentation or the site visit 
that required adjustments of parameters from the claimed savings estimates. The table below 
provides project-level realization rates, by measure category, for the 70 LCI projects reviewed 
by the evaluation. Detailed descriptions of the 24 projects with energy or demand savings 
adjustments follow Table 115. 
 

Table 115. Large Commercial and Industrial Solutions—PY2022 Desk Review and Site Visit 
Results, By Project 

EM&V 
participant 
ID EM&V review type64 

Ex-ante savings Ex-post savings Realization rate 

kW kWh kW kWh kW kWh 

Custom - CEI 

121001 Desk review 139.8 595,732 139.8 595,732 100.0% 100.0% 

421001 Desk review 787.7 3,070,250 787.7 3,070,250 100.0% 100.0% 

421002 Desk review 1,062.3 2,295,203 1,062.3 2,295,203 100.0% 100.0% 

421011 Desk review 1,302.4 6,237,965 1,302.4 6,237,965 100.0% 100.0% 

421021 Desk review -59.3 46,698 -59.3 46,698 100.0% 100.0% 

421022 Desk review 0.0 2,530,290 0.0 2,530,290 n/a 100.0% 

Custom—CEI total 3,232.9 14,776,137 3,232.9 14,776,137 100.0% 100.0% 

Custom—other 

 
64 All projects that received an on-site visit also received an engineering desk review. 
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EM&V 
participant 
ID EM&V review type64 

Ex-ante savings Ex-post savings Realization rate 

kW kWh kW kWh kW kWh 

221001 Site visit 55.6 486,670 55.6 486,670 100.0% 100.0% 

221003 Desk review 39.4 287,421 48.9 268,643 124.1% 93.5% 

221008 Desk review 131.3 1,149,932 131.3 1,149,932 100.0% 100.0% 

221010 Site visit 12.9 94,517 12.9 94,548 100.0% 100.0% 

321001 Desk review 7.2 63,249 7.2 63,249 100.0% 100.0% 

321004 Site visit 8.8 19,267 8.8 19,267 100.0% 100.0% 

321005 Desk review 10.6 55,144 10.6 55,144 100.0% 100.0% 

321006 Desk review 24.1 177,193 24.1 177,187 100.0% 100.0% 

421005 Desk review 1.0 65,327 1.0 65,327 100.0% 100.0% 

421006 Desk review 4.3 37,557 3.5 44,722 82.1% 119.1% 

421007 Desk review 22.3 192,212 22.3 192,212 100.0% 100.0% 

421015 Desk review 38.1 314,652 38.1 314,652 100.0% 100.0% 

421018 Site visit 62.6 395,560 62.6 395,560 100.0% 100.0% 

421020 Desk review 10.2 75,223 10.2 75,223 100.0% 100.0% 

421024 Site visit 42.3 107,401 42.3 107,401 100.0% 100.0% 

421025 Desk review 58.8 454,141 58.8 454,141 100.0% 100.0% 

Custom—other total 529.4 3,975,465 538.2 3,963,877 101.6% 99.7% 

Custom—early review 

121010 Desk review 957.2 7,230,534 957.2 7,230,534 100.0% 100.0% 

121014 Desk review 70.0 626,849 70.0 626,849 100.0% 100.0% 

321002 Site visit 109.3 957,861 33.4 292,289 30.5% 30.5% 

421013 Desk review 195.3 1,655,556 195.3 1,655,555 100.0% 100.0% 

421023 Desk review 117.4 838,620 117.4 838,620 100.0% 100.0% 

Custom—early review total 1,449.3 11,309,421 1,373.3 10,643,846 94.8% 94.1% 

Lighting—deemed 

121002 Site visit 128.0 1,010,454 128.4 1,009,260 100.3% 99.9% 

121003 Desk review 11.1 81,750 11.1 81,750 100.0% 100.0% 

121005 Site visit 0.0 18,442 0.0 18,442 n/a 100.0% 

121006 Site visit 0.0 15,101 0.0 15,101 n/a 100.0% 

121007 Site visit 6.2 52,920 6.2 52,920 100.0% 100.0% 

121008 Desk review 10.7 42,615 10.7 42,615 100.0% 100.0% 

121009 Desk review 74.0 529,693 74.0 530,812 100.0% 100.2% 

221006 Desk review 3.4 16,504 4.5 17,841 130.4% 108.1% 
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EM&V 
participant 
ID EM&V review type64 

Ex-ante savings Ex-post savings Realization rate 

kW kWh kW kWh kW kWh 

221007 Site visit 11.4 69,056 12.9 48,793 112.7% 70.7% 

221009 Desk review 2.0 9,889 2.0 9,889 100.0% 100.0% 

221013 Site visit 15.0 62,084 10.5 57,225 70.1% 92.2% 

221014 Desk review 15.3 77,425 15.3 77,425 100.0% 100.0% 

321007 Desk review 14.7 52,298 14.7 52,298 100.0% 100.0% 

321008 Desk review 6.4 19,981 6.4 19,981 100.0% 100.0% 

321010 Site visit 3.2 23,845 2.8 20,828 87.4% 87.3% 

321011 Desk review 7.6 43,169 6.2 33,073 81.5% 76.6% 

321013 Site visit 0.0 22,929 0.0 22,929 n/a 100.0% 

421003 Site visit 0.9 3,921 0.9 3,921 100.0% 100.0% 

421014 Site visit 2.8 13,943 2.8 13,943 100.0% 100.0% 

421017 Site visit 23.0 120,873 23.0 120,873 100.0% 100.0% 

421019 Site visit 0.0 4,971 0.0 12,212 n/a 245.7% 

421026 Site visit 14.9 71,932 14.9 71,932 100.0% 100.0% 

421027 Site visit 16.0 77,102 16.2 80,156 101.3% 104.0% 

Lighting—deemed total 366.7 2,440,895 363.5 2,414,217 99.1% 98.9% 

Lighting—non-deemed 

121004 Desk review 3.5 27,920 3.5 27,920 100.0% 100.0% 

121012 Desk review 3.0 28,006 3.0 28,006 100.0% 100.0% 

121013 Site visit 4.4 42,712 4.4 42,496 100.0% 99.5% 

221005 Desk review 30.5 277,552 30.5 277,552 100.0% 100.0% 

221011 Site visit 2.9 61,934 2.9 61,934 100.0% 100.0% 

221012 Site visit 10.6 75,977 10.6 70,181 99.9% 92.4% 

321003 Desk review 17.8 159,897 17.9 160,069 100.5% 100.1% 

321009 Site visit 22.8 234,249 22.7 233,609 99.7% 99.7% 

321012 Desk review 162.6 829,009 162.7 832,098 100.1% 100.4% 

421004 Site visit 68.7 626,316 68.2 622,411 99.3% 99.4% 

421009 Site visit 2.6 26,284 2.6 26,284 100.0% 100.0% 

421016 Site visit 10.0 39,261 10.1 39,722 101.1% 101.2% 

Lighting—non-deemed total 339.3 2,429,117 339.1 2,422,282 99.9% 99.7% 

Other 

121011 Site visit 7.4 65,243 7.4 65,243 100.0% 100.0% 

221002 Desk review 3.2 10,710 3.4 10,710 107.0% 100.0% 
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EM&V 
participant 
ID EM&V review type64 

Ex-ante savings Ex-post savings Realization rate 

kW kWh kW kWh kW kWh 

221004 Desk review 16.5 144,900 3.3 28,980 20.0% 20.0% 

221012 Site visit 6.1 13,977 6.3 14,812 103.9% 106.0% 

221014 Desk review 0.2 122 0.2 122 100.0% 100.0% 

321014 Site visit 15.1 132,456 15.1 132,420 99.9% 100.0% 

321015 Desk review 1.2 10,868 1.2 10,868 100.0% 100.0% 

421008 Site visit 1.4 118,259 1.4 118,259 100.0% 100.0% 

421009 Site visit 1.4 6,096 1.4 6,096 100.0% 100.0% 

421010 Desk review 0.6 8,247 0.6 8,247 100.0% 100.0% 

421012 Desk review 0.9 13,316 0.9 13,316 100.0% 100.0% 

421016 Site visit 2.4 28,964 2.4 28,964 100.0% 100.0% 

Other total 56.4 553,157 43.7 438,036 77.4% 79.2% 

 
The project-based savings adjustments are provided below by measure strata and EM&V 
Participant ID. Complete details for the desk reviews and site visits can be found in the 
Technical Appendix companion to this report.  

9.4.6.1 Continuous Energy Improvement 

The CEI stratum consisted of 21 projects with a total gross energy savings of 29,610 MWh, 
representing 31 percent of the entire program. Six desk reviews were conducted on this 
stratum, resulting in zero projects with savings adjustments.  

CEI projects consist of meetings and working with energy ambassadors at large C&I customers 
to implement facility-wide energy efficiency awareness. CEI projects are analyzed using 
metered data, monthly billing data, or facility interval data, following Option C of the International 
Performance Measurement and Verification Protocol (IPMVP) for whole-facility analysis. The 
M&V plan for CEI projects is reviewed annually by the EM&V team, and all projects selected for 
desk reviews follow the M&V plan. 

9.4.6.2 Custom—Early Review 

The custom—early review stratum consisted of 14 projects with a total gross energy savings of 
29,118 MWh, representing 30 percent of the program. Five desk reviews and one site visit were 
conducted on this stratum, resulting in one project with savings adjustments.  

The measures in this stratum consisted of one CEI, two variable frequency drive, and eleven 
custom—non-heating and cooling projects. Among the non-CEI projects, popular measures for 
early reviews consisted of compressed air energy improvements and injection molding 
machines replacements. One project with an adjustment is described below. 
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• Participant ID 321002 calculation methodology adjustment. The site is a 
manufacturing facility that replaced its 2 HP pre-dryer upblast fans with 3/4 HP motors. 
The reported savings used direct measurement, and the results for four of the six 
systems exceeded the theoretical maximum consumption of the baseline pre-dryer 
systems. The M&V team conducted a site visit to determine if there was a production 
change during the implementation of the project but was unable to determine a cause 
for the discrepancy in the metered data. The evaluated savings used a straightforward 
calculation based on estimated system runtimes and each system's pre- and post-
motor HP. The methodology adjustments resulted in substantially lower energy and 
demand savings. 

9.4.6.3 Custom—Other 

The custom—other stratum consisted of 30 projects with a total gross energy savings of 
6,734 MWh, representing ten percent of the entire program. Sixteen desk reviews and five site 
visits were conducted on this stratum, resulting in four projects with savings adjustments. The 
savings adjustments were primarily methodology adjustments or error corrections from the 
metered data analysis conducted by CLEAResult. 

The most common measures in the custom—other strata were compressed air energy 
improvements. Compressed air energy improvements typically consisted of monitoring all major 
compressor systems components (compressors, dryers, blowers) at the equipment level in the 
pre- and post-case, regressing performance characteristics, such as standard cubic feet per 
minute (CFM) (SCFM) per kilowatt (SCFM/kW), and using a bin analysis to estimate energy and 
demand saving.  

Outside of the compressed air energy improvement upgrades energy savings were determined 
using equipment-level monitoring in the pre- and post-case or following agreed-upon 
methodologies outlined in M&V plans approved by the M&V team. The findings for the custom—
other strata were decreased from PY2021. The four projects with adjustments are described 
below. 

• Participant ID 221003 adjustment for calculation error. The site is a manufacturing 
facility that installed a new chiller and cooling tower with a VFD fan. The capacity 
comfort equation was adjusted so that the comfort capacity is 100 percent at 
95 degrees and 0 percent at 70 degrees (the set point), with a linear interpolation in 
between. The reported savings used a formula that did not give a smooth change from 
70 to 95 degrees. This adjustment decreased the comfort capacity at low dry-bulb 
temperatures but increased the comfort capacity at high dry-bulb temperatures. This 
resulted in decreased energy savings but increased demand savings. 

• Participant ID 221010 adjustment for white paper parameter. The site is a 
manufacturing facility that upgraded its current compressed air system by installing a 
50 HP VSD compressor, a non-cycling dryer, two no-loss drains, and a coalescing 
filter. The reported savings used an atmospheric pressure of 14.7 psi in the 
calculations rather than the 14.5 indicated in the work paper. Adjusting the atmospheric 
pressure resulted in slightly increased energy and demand savings. A site visit was 
conducted at this facility with no adjustments recommended. 
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• Participant ID 321006 adjustment for white paper parameter and operating 
pressure. The site is an industrial manufacturing facility that reduced leaks within its 
compressed air system. The reported savings used an atmospheric pressure of 14.7 in 
the savings calculations rather than the 14.5 pounds per square inch (psi) indicated in 
the work paper. This adjustment slightly decreased the energy and demand savings. In 
addition, the operating pressure of the base compressor was adjusted from 100 
pounds per square inch in gauge (psig) to 110 psig to match the screenshot in the 
calculation file. Adjusting this pressure had a minimal effect on energy and demand 
savings. 

• Participant ID 421006 adjustment for calculation methodology. The site is a 
hospital that installed VFDs on 9.5 HP of air handling unit fans and 8 HP of chilled 
water pumps. The reported savings used the deemed energy savings values from the 
Texas TRM for Climate Zone 1 and divided the energy savings by 8,760 for the 
demand estimate. The evaluated savings followed the algorithms outlined in the Texas 
TRM using Jonesboro, AR normalized weather data. The evaluated demand savings 
were evaluated using the June−September, Monday−Friday, 1:00 p.m.−8:00 p.m. 
average from the load shape generated using the algorithms. Overall, the change in 
methodology resulted in increased energy savings and decreased demand savings. 

9.4.6.4 Other 

The other stratum consists of prescriptive non-lighting measures, including HVAC replace-on-
burnout, air- and water-cooled chillers, commercial showerheads, faucet aerators, and 
commercial door air infiltration projects. The other strata consisted of 104 projects with 
5,817 MWh of energy savings, representing six percent of the program savings. Twelve desk 
reviews and six site visits were conducted on this stratum, with three adjustments to savings. 
The projects with adjustments are described below. 

• Participant ID 221004 adjustment for incorrect water heater factor. The site is a 
church that direct installed 12 aerators, four showerheads, and 22 LED bulbs. The ex-
ante calculation for showerhead savings used a peak factor of 1.2e-5 indicating a gas 
water heater, instead of 0.08 for the electric resistance water heater. Adjusting the 
peak factor slightly increased the demand savings. 

• Participant ID 221012 adjustment for incorrect efficiencies. The site is a new 
construction outpatient cancer treatment facility that installed LED lighting and energy-
efficient HVAC units. The ex-ante HSPF for two lines related to the AR18TSFYBWKX 
heat pump was 8.2 instead of the 11 listed on the AHRI certification. Adjusting this 
HSPF increased energy savings. The EER for two lines related to the 
AR09TSFACWKX heat pump was 12.5 instead of the 15.5 listed on the AHRI 
certification. Adjusting this EER increased demand savings 

• Participant ID 321014 adjustment for gasket length. The site is a grocery store that 
installed new refrigeration door gaskets on 75 freezer units. The length of door gaskets 
installed was slightly different between the tracking system values and the evaluated 
savings. The total gasket length for the reported savings was 1,151.7, while the 
evaluated savings found 1,151.48 feet. This adjustment slightly decreased energy and 
demand savings. 
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9.4.6.5 Lighting—Deemed 

The lighting—deemed stratum consists of lighting projects that strictly adhere to the deemed 
lighting AOH and CF outlined in the TRM. This stratum consisted of 353 projects with over 
20,554 MWh of claimed savings, representing 21 percent of the program. Twenty-three desk 
reviews and 14 site visits were conducted on this stratum, with 9 adjustments to the claimed 
savings. 

• Participant ID 121002 savings adjustments for fixture input wattages, and baseline 
quantity mismatch. The site is a manufacturing facility that replaced fluorescent, 
halogen, high-pressure sodium, metal halide, and incandescent interior and exterior 
lighting with LED lighting. A site visit was conducted at this facility. Overall, four 
adjustments were made from the desk review and site visit resulting in increased energy 
and decreased demand savings:  

o The FXLED500SF/D10/PCS light was found DLC certified at 514 W. The wattage 
in the ex-post for this light was adjusted from the reported 508 W to 514 W. This 
adjustment decreased energy savings. 

o The ARBAY3-215/PIR fixture was found DLC certified at 215.2 W. The DLC 
certificate included for the project was for an ARBAY3-215N model, while the site 
photos show the installed fixture model of ARBAY3-215/PIR. Adjusting the input 
wattage from 216 W to 215 W resulted in a slight increase in energy and demand 
savings for the fixture retrofit measures and a slight decrease in energy and 
demand savings for the controls measures. 

o According to the site inspection form, a quantity of thirteen 400 W metal halide 
fixtures were replaced with eleven 215 W LED fixtures. The baseline quantity 
was adjusted from the reported 13 W to 11 W. This adjustment decreased 
energy savings. 

o One LED fixture (DSXF2 LED P3 50K 70CRI FL MVOLT YKC62 DDBXD) was 
found to be DLC certified at 92.9 W. The wattage was adjusted from the reported 
102 W to 93 W. This increased energy and demand savings. 

• Participant ID 121009 savings adjustment for fixture model number. The site is an 
inpatient health care facility that replaced interior and exterior fluorescent, 
incandescent, halogen, metal halide, and high-pressure sodium lighting with LED 
lighting. The external TCP fixture was shown to have model number FLKUA1W50KBR 
in a post-inspection photo. This model number differs from the one reported on the 
invoice, work order, and post-inspection form (FLKUA2W50KBR). FLKUA1W50KBR is 
certified at 15 W, while FLKUA2W50KBR is certified at 25 W. The wattage was 
adjusted to match the post-inspection photo model number for the four line-items with 
this fixture, which resulted in increased energy savings. 

• Participant ID 221006 savings adjustment for deemed building type. The site is a 
retail store in a strip mall that replaced fluorescent lighting with LED lighting. The 
building as found on Google Earth imagery is a strip mall. The building type was 
adjusted from retail: excluding malls and strip centers to retail: strip shopping & non-
enclosed malls for the evaluated savings. This adjustment increased energy and 
demand savings. 
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• Participant ID 221007 savings adjustment for deemed building type. The site is a 
church that replaced interior and exterior fluorescent, metal halide, and incandescent 
lighting with LED lighting. A site visit was conducted to verify fixture counts and the 
building type. Two adjustments were made to the savings from the desk review and 
site visit resulting in decreased energy and increased demand savings: 

o The building type was adjusted from education: k-12 w/o summer session to 
religious. The primary building type is a church. This adjustment decreased 
energy savings and increased demand savings.  

o In addition, the building type for one line item corresponding to church interior 
exits was adjusted from the reported education: k-12 w/o summer session to all 
building types: exit signs. This increased energy savings and demand savings. 

• Participant ID 221013 savings adjustment for deemed building type. A non-
refrigerated warehouse replaced interior linear fluorescent lighting with LED lighting. 
The site visit found this building has been converted into an office facility. Typical 
operating hours are 8-5 M-F. Adjusting the building type from warehouse to office 
resulted in decreased energy and demand savings. 

• Participant ID 321010 savings adjustment for post-installation quantity changes 
by occupant. The site is a gymnasium that replaced fluorescent and incandescent 
lighting with LED lighting. The site visit noted quantity differences for four areas of the 
building. The project included delamping most fixtures from four lamps to two lamps, 
but the site visit found the customer had subsequently purchased more LED lamps and 
increased the lamps per fixture back to four for the massage, NE workout, NW workout, 
and office areas. This decreased both energy and demand savings. 

• Participant ID 321011 savings adjustment for deemed building type. The site is a 
gymnastics gymnasium that replaced fluorescent and metal halide lighting with LED 
lighting. The building type was adjusted from retail: excluding malls & strip centers to 
public assembly, as the building is a gymnasium. As defined in the Texas TRM, which 
the Arkansas TRM lighting section references, public assembly encompasses 
gathering places for recreational activities. This decreased energy and demand 
savings. 

• Participant ID 421019 savings adjustment for installed fixture quantity. The site is 
an advertising company that replaced metal halide panel lighting with LED lighting. 
From the pre- and post-installation photos, there were four metal halide lamps for each 
panel replaced with two LED lamps (panels 72112 and 72111). Adjusting the pre-
installation quantity for each line item from two to four drastically increased the energy 
savings. 

• Participant ID 421027 savings adjustment for fixture input wattage. The site is a 
new construction supermarket that installed LED lighting. Overall, two adjustments 
were made to the savings from the desk review and site visit resulting in increase 
energy and demand savings: 

o The site visit found slightly different fixture counts than those noted in the project 
documentation. The on-site inspection found only one pole light on the property, 
and two were noted in the project documentation. The on-site found that only one 
17 W LED fixture was installed in the restrooms while two were noted in the 
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project documentation. Adjusting these quantities resulted in increased energy 
savings. 

o The site visit estimated the parking area at 600 sq. ft. when the project 
documentation included 224. Adjusting the parking lot area resulted in increased 
energy savings. 

9.4.6.6 Lighting—Non-Deemed 

The lighting—non-deemed strata consisted of lighting projects with an AOH or CF tracked in the 
tracking system different from the deemed TRM value. These TRM value differences sometimes 
consist of 8,760-hour safety lighting for individual projects or custom estimated AOH for each 
facility area. A total of 25 projects were in this strata, with 4,569 MWh of claimed savings, 
representing five percent of the program savings.  

Twelve desk reviews and seven site visits were conducted on this stratum. The desk reviews 
focused on the installed lighting details, while the EM&V team attempted to schedule site visits 
to verify the custom AOH values. The site visits conducted for custom AOH values consisted of 
reviewing each area's use within the facility with the site personnel, observing the spaces' use, 
and collecting information on the controls. The EM&V team made engineering judgments about 
whether the custom AOH was valid and if the resulting AOH or CF should be adjusted for what 
was observed during the site visit.  

The desk reviews and site visits resulted in seven projects with adjustments to the claimed 
savings. 

• Participant ID 121013 adjustment for installed fixture model. The site is a grocery 
store that replaced fluorescent and HID fixtures with LED fixtures throughout the 
interior and exterior of their facility. A quantity of 18 linear LED fixtures (iGLO model 
GL150W4STRCANPY25N5000KUDX-E) was found to be a different model in the post-
inspection photos (iGLO GL150WCANPYSN5000KUDX-E). The model number in the 
tracking data were DLC certified at 147.45 W, but the model in the photos was certified 
at 149.59 W. Adjusting the input wattage from 147 W to 150 W slightly decreased 
energy and demand savings. 

• Participant ID 221012 adjustments for fixture input wattage, baseline area 
classification, and installed HVAC efficiencies. The site is a new construction 
outpatient cancer treatment facility that installed LED lighting and energy-efficient 
HVAC units. Overall, four adjustments were made from the desk review and site visit, 
resulting in decreased energy and demand savings: 

o The reported savings used the DLC certification for the EX3DI-A-WHE-835-3 
fixture and applied a proportionate adjustment based on length (from three feet to 
two feet), resulting in 21 W. The evaluated savings found an updated EX3DI-A-
WHE-835-2-WA-U-ND-1-0-X DLC certification and adjusted from 21 W to 22 W. 
This slightly decreased interior lighting savings while increasing interior lighting 
control savings. 

o Two sets of lights were moved from the exterior canopy section to the entry/exit 
doors section based on the engineering drawings; this increased lighting savings 
in the canopy section while decreasing energy savings in the entry doors/other 
doors section. These adjustments slightly reduced energy savings. 
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• Participant ID 321003 adjustments for incorrect fixture code, fixture input 
wattage, and calculation error. The site is a recreational center that replaced metal 
halide and fluorescent lamps with LED lamps and fixtures. Overall, three adjustments 
were made from the desk review, resulting in increased energy and demand savings: 

o The wattage of two T8-ER120B fixtures was adjusted from 15 W to 12 W. The 
work order had these listed as LED015-TUBE, even though other fixtures with 
the same model number were correctly listed as LED012-TUBE. This adjustment 
increased energy and demand savings. 

o The wattage of 16 LMW496-F-5000K fixtures was adjusted from 92 W to 97 W. 
The DLC certification included in the project documentation and verified in the 
QPL had the input wattage listed as 97.3 W. This adjustment decreased energy 
and demand savings. 

o Three line items associated with the pump rm had zero energy and demand 
savings in the tracking system. All three line items had a MeasureDesc of 
outdoor—LEDs. The evaluated savings calculated energy and demand savings 
for all three of these line-items, which increased the overall energy and demand 
savings. 

• Participant ID 321009 adjustments for fixture input wattage and incorrect savings 
calculation. The site is a wood 3-shift manufacturing facility that replaced fluorescent 
and metal halide lighting with LED lighting. Overall, four adjustments were made from 
the desk review and site visit, resulting in decreased energy and demand savings: 

o Five line-items had their retrofit wattages adjusted from 204 W to 203 W. The 
light AF-50K-200-BRZ-T3-120-277-TLPEC was found to be DLC certified at 
203.4 W. This adjustment slightly increased energy and demand savings.  

o One line item had its retrofit wattage adjusted from 40 W to 45 W. The light 
CSVTL48ALO3MVOLTSWW380CRI was found to be DLC certified at 44.82 W. 
This adjustment slightly decreased energy and demand savings.  

o One line item had its retrofit wattage adjusted from 151 W to 150 W. The light 
RHB3-X-150-BLK-120-277 was found to be DLC certified at 150 W. This 
adjustment slightly increased energy and demand savings.  

o One line item had its energy savings zeroed because the work order indicated 
"no change" in the light. This decreased energy and demand savings. 

• Participant ID 321012 adjustments for exit sign building type and fixture input 
wattage. The site is a warehouse that replaced fluorescent, incandescent, halogen, 
and metal halide lighting with LED lighting. Overall, two adjustments were made from 
the desk review, resulting in increased energy and demand savings: 

o The building type for exit signs was adjusted from warehouse: non-refrigerated to 
all building types: exit signs. This adjustment increased energy and demand 
savings.  

o The retrofit installed wattage was adjusted from 54 W to 53 W for five line-items 
based on the DLC certification for LOD-MCL-54W50KHL, which was found to be 
certified at 53.3 W. This adjustment increased energy and demand savings. 
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• Participant ID 421004 adjustments for custom hours of use, fixture input wattage, 
and exit sign building type. The site is a commercial bagging operations facility that 
replaced metal halide, fluorescent, and mercury vapor lighting with LED lighting. 
Overall, three adjustments were made from the desk review and site visit, resulting in 
decreased energy and demand savings: 

o Three line-items were adjusted from 2,060 AOH to 2,080 to match the AOH 
letter—this increased energy savings. One line item's pre-quantity was adjusted 
from 6 to 7 to match an adjustment made to the post-quantity during the post-
inspection. This decreased energy and demand savings.  

o The INTERIOR GAS NO AIR UPPER LANDING MISSED ON PRE space had 
two LED fixtures (T8-ER120B-F18W-AB 5000K) installed. The tracking system 
noted these as 12 W fixtures, while the DLC certification had 18 W. This 
adjustment resulted in decreased energy and demand savings.  

o The exit sign line item's building type was adjusted from manufacturing: 3 shift to 
all building types - exit sign. This increased energy and demand savings. 

• Participant ID 421016 adjustment for fixture input wattage. The site is a new 
construction cancer health center that installed LED lighting and mini-split heat pump 
units. A total of eight fixtures (model number DTLTG3.18-4-D500-80-35K-U-FR-WH-
DIMOFF-N-EMBAT) in the waiting and vestibule areas were reported at ten input watts, 
while the product specifications indicated 4 W. The evaluated savings adjusted the 
input wattage for these measures, which slightly increased savings. 

9.4.7 Program Website and Documentation Review 

To understand the LCI program, the EM&V team interviewed program staff and reviewed all 
information available on EAL's website related to the program and supplemental documentation 
provided by EAL and CLEAResult. The EM&V team received the following documentation 
related to the program: 

• ArchEE data tracking system extract containing PY2022 participant information and 
savings; 

• Quality Control and Assurance Manual for EAL commercial programs, dated February 
1, 2023; 

• PY2022 Program Manual for the LCI Program obtained from the EAL website; and  

• Updated white papers or M&V plans for process chiller, refrigerator recycling, energy 
recovery ventilators, and CEI savings.  
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9.4.7.1 Program Website Review 

Information found on the LCI program website includes a general description of the program, 
such as eligibility and how participation works. It also provides a list of eligible measures and 
their incentive discounts. An example project at an industrial facility is displayed along with the 
estimated energy savings, incentive amount, and utility cost savings. A copy of the program and 
CoolSaver trade ally manuals are located on the website, and a search link is provided to find a 
participating trade ally by zip code lookup. Health and safety guidelines that employees and 
trade allies will follow in response to COVID-19 were also displayed at the top of the page. 

9.4.7.2 Program Documentation Review 

The EM&V team received program-related documentation key to understanding the program 
and participation processes, including the PY2022 Program Manual and Quality Control and 
Assurance Manual. Key documents to understanding the program savings methodologies and 
measuring-level savings include the project-level files, ArchEE data, TRM 9.0, supplementary 
deemed savings and M&V methodologies, and ongoing reviews with EAL and CLEAResult staff. 
Supplementary deemed savings and M&V methodologies included overhead door 
weatherstripping, PTAC sealing, CEI, injection molding machines, and compressed air systems. 

The project details and documentation collected by EAL, the implementer, and trade allies for 
many sampled projects are extensive. As bulleted in the section above, the critical baseline and 
new equipment assumptions, drivers of the prescriptive measure savings, are well described in 
trade ally proposals and equipment inventories. Additional documents collected at project 
approval support the equipment quantities and performance metrics. The documentation 
included invoices (support for claimed quantities and equipment make and models) and 
manufacturers' specification sheets (confirmation of equipment makes, models, sizes, types, 
efficiencies). These are industry-standard best practices for documentation collection, which 
reduce the uncertainty of the project savings assumptions and development. 

The EM&V team found that documentation, in most cases, matched the data recorded in the 
ArchEE tracking system. Equipment type, quantities, and in most cases, building/space 
conditions were accurately recorded compared to the efficient technology data and project file 
documentation reviewed. Also, across projects, most project files contained similar 
documentation. Most project files had, at a minimum, the signed customer proposal and project 
agreement. This proposal typically included the list of retrofit measures, with pre- and post-
conditions and equipment parameters identified. Some files included multiple copies (e.g., initial 
proposal, final proposal) depending on whether the scope had changed during project 
development. Many project files included pre- and post-inspection forms with field inspector 
notes indicating site results.  

Many projects also included pre- and post-installation photographic documentation. Photos 
were included with some proposals and inspection reports, but not all. Except for direct-install 
projects, all project files included invoices. All invoices were found to have measure-level cost 
breakdowns, which helped support and confirm project details. Documentation of site stipulated 
AOH, usually a letter or email with schedules of use from the customer, was included in project 
file requests for sites that used stipulated AOH.  

In PY2022, the EM&V team found the project documentation was as robust as PY2021, 
previous evaluations, and as a result, additional data requests to the implementer remained low 
compared to prior evaluations. 
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The project proposals include various details; however, the EM&V team would recommend 
adding other key parameters captured at the site used for savings calculations—these include 
building type and heating and cooling space types. 

PY2022 saw continual documentation consistency for the make and model of all lighting 
products. DLC and ENERGY STAR certification sheets were included for all lighting projects. 
Manufacturer's specification sheets, however, were not included for any lighting projects. 
Manufacturers' specification sheets are essential for LED exit signs because DLC or ENERGY 
STAR certification sheets are not available for these types of lights. As lighting measures 
contribute a significant portion of the program savings, documents that support key variables 
that are a driver of lighting measure savings include the post-installation lighting wattage. 
Having manufacturer's specification sheets would increase clarity between similar lighting types 
that may differ by color temperature, voltage, and other features that can impact the 
equipment's qualification and fixture input wattage.  

Work orders or post inspections were provided for most lighting projects sampled, which 
allowed for easy verification of post quantities and model numbers. Verification of baseline 
quantities and lighting model numbers were limited in cases where work orders and pre-
inspections were not provided. 

9.5 NET-TO-GROSS RESULTS 

9.5.1 Net-to-Gross Methodology 

We assessed NTG via self-reports through the participant customer survey based on the 
guidance outlined in Protocol F of TRM 9.0. As previously mentioned, to minimize recall 
concerns, and to allow for enough time for spillover to occur, free-ridership and spillover 
questions were not asked of everyone, and free-ridership and spillover were calculated 
separately. The EM&V completed 30 participant surveys accounting for 37 different measures. 
Among those, 19 received the free-ridership battery and 35 received the spillover battery, with 
17 of those respondents receiving both the free-ridership and spillover series (July 2021 through 
December 2021 participants). Table 116 below shows how the response counts broke out for 
both free-ridership and spillover based on their participation date for the CoolSaver measures. 
The Large Commercial and Industrial Solutions program had a comprehensive evaluation 
conducted in PY20 that included all non-CoolSaver measures.  

 
Table 116. Summary of Self-Report Participant Survey Respondents by Participation Period 

Participation period Measure type 
Measures evaluated 

Free-ridership Spillover 

January 2021−June 2021 Thermostat N/A 1 

Tune-up N/A 1 

Total N/A 2 

July 2021−December 
2021 

Thermostat 5 5 

Tune-up 12 12 

Total 18 18 
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Participation period Measure type 
Measures evaluated 

Free-ridership Spillover 

January 2022−June 2022 Thermostat 8 N/A 

Tune-up 10 N/A 

Total 18 N/A 

Total  36 20 

 
The survey included a series of structured questions about the participant’s decision to pursue 
rebated energy-efficient upgrades to estimate free-ridership. As the TRM 9.0 does not allow for 
partial free riders, participants were either classified as full-free-riders (100 percent free-
ridership) or non-free-riders (0 percent free-ridership) based on their responses to these 
decision-making questions. Table 117 below shows the survey questions we used to classify 
free riders. 
 

Table 117. Self-Report Free-ridership Survey Questions 

Survey question Response options 

FR2. Before learning about the <PROGRAM> program, was 
your organization already planning to purchase and install the 
<MEASURE> project in <YEAR>?  
If CoolSaver: Before learning about the discount available 
through the <PROGRAM>, was your organization already 
planning to have a high level <MEASURE> performed in the 
same year? 

01 Yes 

02 No 

88 Don't know 

99 Refused 

FR3. If the program incentive/discount had not been available, 
would your <YEAR> budget have accommodated the full cost 
of the <MEASURE>? 

01 Yes 

02 No 

88 Don't know 

99 Refused 

FR4. If the incentive/discount or other assistance from the 
program had not been available, would you still have 
purchased the exact same <MEASURE> project, or would you 
have purchased something different?  

01 Same [SKIP TO FR7] 

02 Different 

88 Don't know 

99 Refused 
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Survey question Response options 

FR5. [ASK IF FR4 <> 1] Would you have purchased and 
installed any <MEASURE> at all?  
If CoolSaver: If the discount had not been available, would you 
still have purchased any <MEASURE>?  

01 Yes  

02 No 

88 Don't know 

99 Refused 

FR6. [ASK IF FR5 = 1] Would it have been the same 
level/efficiency, higher level/efficiency, or lower level/efficiency? 

01 Same level of efficiency 

02 Higher efficiency 

03 Lower efficiency 

88 Don't know 

99 Refused 

FR7. [ASK IF FR4 = 1 OR FR5 = 1] If the incentive/discount or 
other assistance from the program had not been available, 
when would you have installed/performed the <MEASURE>? 
Would you have installed/performed it…  

01 At the same time or sooner 

02 Within one year 

03 One to two years later 

04 Three to five years later 

05 More than five years later 

88 Don't know 

99 Refused 

 
We followed the same criteria for classifying free riders used in previous evaluation research 
and for other programs for consistency and comparability with prior evaluation results. To be 
classified as a full-free-rider, respondents must have indicated all the following conditions; any 
respondent that did not meet all three of these conditions we classified as a non-free-rider: 

• were already planning to purchase and install the project in the same year before 
learning about the program (FR2 = 1), 

• budget would have accommodated the full cost of project in the absence of the 
program rebate (FR3 = 1), and 

• would have purchased the same or higher efficiency measure within one year in the 
absence of the program ((FR4 = 1 OR (FR6 = 1 OR 2)) AND (FR7 = 1 OR 2)). 

The participant survey also included several consistency checks to verify a participant’s free-
ridership status. These consistency checks provide additional information about the participant’s 
decision to install the program-provided measures and substantiate their classification as full or 
non-free-rider. Consistency check questions include whether the participant received a 
recommendation to install a piece of equipment, how influential that recommendation was on 
their decision, and how influential the program incentive and other assistance were on their 
decision to install the program measure.  

To assess spillover, we asked about recent installations of any additional energy-efficient 
improvements made since program participation without financial assistance from EAL. 
Respondents were then asked how important their experience in EAL’s Large Commercial and 
Industrial Solutions program was to their decision to install these additional improvements. Full 
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savings were attributed to the program as spillover if the respondent said very important, and 
one-half-savings were attributed to the program if the respondent said, somewhat important. 
Respondents stating that their experience was not at all important or not very important received 
no spillover savings.  

Free-ridership and spillover rates were estimated for each respondent using the methodology 
approach described above. Individual free-ridership and spillover rates were then weighted to 
adjust for proportional sampling differences, non-response, and gross energy savings to 
calculate overall estimates representative of the program population. NTG ratios were then 
calculated using the following equation: 

NTG Ratio = 1 – Free-ridership + Spillover 

9.5.2 Detailed Results 

Inclusive of free-ridership and spillover, the evaluation resulted in an overall NTG ratio of 
100 percent for CoolSaver measures. There was no identified free riders, with all respondents 
indicating the program was important in making the energy-efficient improvements. Spillover 
was mentioned by one respondent, which resulted in less than one percent, resulting in an 
overall NTG ratio of just over 100 percent.  
Table 118 below summarizes NTG results. 

 
Table 118. Summary of CoolSaver NTG Results for the Large Commercial and Industrial Solutions 

Program 

Free-ridership Spillover NTG 

0% Approx. 1% 100.6% 

 
Feedback from participants suggests that the program was highly influential in the decision to 
make the energy-efficient improvements. Five respondents said they were already planning the 
project before learning about the program, but they also said they did not have the budget to 
accommodate the project's full cost. Hence, these were determined to be non-free-riders. 

One respondent said they installed additional energy-efficiency measures. This respondent 
installed another thermostat because of their program experience, resulting in us attributing 
some spillover, less than one percent, to the program.  

9.5.2.1 Trade Ally Feedback 

Both contractors we spoke with said their sales of program equipment and services would be 
lower if the program was not available. One contractor said the program has been “instrumental” 
in us not having to lay off staff in the winter and that the Entergy program has helped them be a 
more stable business in the months that it would be difficult.  

These contractors were satisfied with the program, and each had a recommendation for the 
program. One contractor would like more resources from EAL, which has credibility right to the 
customer for a greater understanding of what the programs offer. This customer wanted 
something to be able to provide customers who were unsure of EAL’s role in the program. The 
second contractor was hoping EAL could consider removing the refrigerant requirement and 
revisit the incentive amounts. With the increased cost of refrigerant and supplies and that the 
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incentive levels have not changed, the contractor felt there was an unfair balance with the 
program getting the same level of savings but the contractor needing to pay more. This 
contractor felt the refrigerant requirement does not help the efficiency part (which he also 
indicated was not required by other programs they participate in) and has a more significant 
cost implication for the contractors. 

9.6 OVERALL SAVINGS ESTIMATES 
The ArchEE tracking system contained the key assumptions and parameters to calculate 
measure savings. After performing evaluation savings calculations claimed by the LCI program 
across a sample of desk reviews and site visits, the EM&V team found discrepancies in some 
measure categories. The adjustments that had the most considerable impact on program 
savings were from calculation methodologies for a custom—early review project; lighting—
deemed and lighting—non-deemed adjustments for installed fixture types, input fixture 
wattages, and custom AOH values; and data tracking errors in other, as detailed earlier. 

The EM&V team calculated savings across the program measures based on the tracking data 
review and desk review results. The overall LCI program evaluated savings resulted in lower 
energy and demand savings than those calculated by the program implementer (96.8 percent 
kilowatt-hour and 98.3 percent kilowatt realization rates). Final evaluated savings for the tune-up 
measures are based on adjustments made during the tracking system review. All other 
measures' evaluated savings results are based on desk review and site-visit level adjustments 
by sampled strata. The tracking system informed qualitative findings and served as a guide for 
potential issues for investigation during desk reviews. 

The overall realization rates were affected most by variances between the claimed and 
evaluated savings (kilowatt and kilowatt-hour) from custom—early review, and other measures. 
There were also multiple projects with formula errors. Lighting—non-deemed had adjustments 
to custom AOH and power adjustment factors resulting from site visits and desk reviews. 
Finally, savings adjustments were made to commercial Wi-Fi thermostat measures due to 
incorrect energy and demand savings values used for heat pumps in reported savings.  

Table 119 shows that other measures had the most significant realization rate adjustments, 
while custom—early review had the most significant gross changes in energy and demand 
savings. 
 

Table 119. Large Commercial and Industrial Solutions—Final Evaluated Energy Savings and 
Realization Rates by Measure Strata 

Strata 
Ex-ante savings Ex-post savings Realization rate 

Data source kW kWh kW kWh kW kWh 
Custom— 
continuous 
energy 
improvement 

7,194 29,609,881 7,194 29,609,881 100.0% 100.0% Desk reviews 

Custom—other 971 6,734,063 987 6,714,433 101.6% 99.7% Desk reviews and 
site visits 

Custom—early 
review 

3,478 29,117,823 3,296 27,404,201 94.8% 94.1% Desk reviews and 
site visits 

Lighting-deemed  2,940 20,553,554 2,914 20,328,909 99.1% 98.9% Desk reviews and 
site visits 
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Strata 
Ex-ante savings Ex-post savings Realization rate 

Data source kW kWh kW kWh kW kWh 
Lighting—non-
deemed 

611 4,568,623 610 4,555,768 99.9% 99.7% Desk reviews and 
site visits 

Other 386 5,816,691 299 4,606,142 77.4% 79.2% Desk reviews and 
site visits 

Tune-ups 853 2,952,728 859 2,946,381 100.7% 99.8% Tracking system 
and M&V review 

Total 16,434 99,353,362 16,160 96,165,716 98.3% 96.8%  

9.7 QUALITY CONTROL/QUALITY ASSURANCE PROCESSES 
EAL worked with the implementer CLEAResult to develop a quality management process for all 
EAL commercial programs. This process can be used for projects with or without a trade ally.  

For trade-ally projects, CLEAResult emphasizes trade ally training to remind trade allies of 
program processes, technical requirements for measures, application requirements, and 
awareness of the QC process. QC protocols include clear pass/fail thresholds for addressing 
trade ally performance. During the post-inspection, any project (trade-ally-driven or not), the fail 
condition results if the work scope is significantly incomplete, the efficient measures are found to 
be ineligible, or there are safety or code issues with the installation. A failed project causes the 
trade ally to be removed from the reduced inspection rate list that the program maintains and is 
put under probationary status. Once a trade ally is removed, that contractor must complete five 
consecutive projects without "failures" to be returned to the reduced inspection rate list. For a 
trade ally to qualify for the reduced inspection rate, they must complete five consecutive projects 
without a failure as determined by the program implementer.  

Customers must sign a customer agreement to be eligible for the program; as part of this 
agreement, the customer is willing to allow a field inspector to perform a QC inspection. These 
inspections could happen to any project regardless of scope. An inspection form was developed 
to perform standardized and consistent inspections to ensure the equipment is being used 
following the guidelines outlined in the customer agreement. 

Below are the steps that are followed during the QA/QC process, as outlined in the Quality 
Control and Assurance Process Manual: 

• enrollment and customer verification, 

• project documentation and completeness review, 

• pre-engineering QC and approval, 

• pre-installation inspection, 

• pre-installation inspection corrections—trade-ally-driven projects, 

• post-installation QC, 

• post-installation inspection, 

• post-installation inspection corrections—trade-ally-driven projects, 

• post-engineering approval, and 
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• post-project review and closeout. 

For all projects, the QA/QC process begins with verification that customers are eligible for 
participation in the program. Next, project documentation (including contact information, signed 
proposal, W9 forms, and pre-installation photos) is verified to be complete. Following the 
documentation check, the engineering team at CLEAResult checks to ensure that the project is 
installing eligible equipment and that savings parameters and calculations are accurate. For QA, 
the program staff also conducts reviews of each incentive application. After the engineering QC 
check, proposals that do not pass all aspects of the review are rejected and sent back for 
completion.  

The next stage in the QA/QC process occurs during the pre-installation inspection stage, where 
pre-installation inspections are conducted to confirm pre-installation conditions. These 
inspections are completed for 100 percent of custom projects and the largest (approximately 
10 percent) trade-ally projects identified by kilowatt-hour savings. For the LCI program, larger 
projects are defined as those with savings estimated at over 150,000 kWh. Inspections are also 
completed for all prescriptive projects submitted by a non-trade ally or submitted by a trade ally 
under probation. A minimum of 20 percent of all other projects under 150,000 kWh are also 
inspected. For trade allies who are not under probationary status, at least ten percent of their 
total project quantities submitted are pre- or post-inspected. Any findings during the pre-
inspection stage are returned to the trade ally to make corrections before the project may 
proceed. 

Following the installation of the project, a post-installation QC check is performed via a review of 
documentation, to verify invoicing, any changes to the project, and a review of submitted 
photos. Any findings during this QC check are once again returned to the trade ally to make 
corrections before the project may proceed. An on-site inspection is then conducted following 
the same sampling methodology as detailed in the pre-installation inspection above. 

At the final stage of the process, a final engineering review of the post-installation notes, 
completeness of documentation, and post-inspection photos is performed. Project savings 
calculations or incentives are adjusted as appropriate. When this is complete, the project and all 
required documentation is submitted to EAL for approval and project closeout. 

As part of the LCI program evaluation activities, the EM&V team assessed the program's 
documentation and the 70 sampled projects used to inform the impact evaluation. The 
documentation included: 

• program manual; 

• program tracking system/database extracts; 

• supplemental project-level documentation: 

o customer proposals and project agreements, 

o invoices, 

o pre-inspection form (where applicable), 

o post-inspection form (where applicable), and 

o photographic documentation (where applicable). 
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As noted in the prior sections, the EM&V team confirmed that the information presented in the 
ArchEE tracking system was, for the most part, accurate compared to that in the project 
documentation. In general, the documentation provided project information that aligned with the 
stated QC goals, though the EM&V team found three specific areas for improvement: 

1. Ensure photographic documentation provided is clear and legible and include nameplate 
photos of lighting model numbers and HVAC units, when possible, 

2. Provide lighting specification sheets, and  

3. Provide work orders and/or post-inspection reports on all projects. 
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10.0 SMALL BUSINESS SOLUTIONS 

The Small Business Solutions (SBS) program offers small commercial customers cash and non-
cash incentives to implement energy efficiency improvements. The program assists small 
business customers by analyzing facility energy use and identifying energy efficiency 
improvement projects. The program targets small business customers with a peak electric 
demand of less than 100 kW. The program consults eligible customers to identify energy 
savings opportunities and available financial incentives. The program utilizes a network of pre-
qualified trade allies to analyze customers' energy use, identify energy efficiency improvement 
projects, and install the recommended measures. 

The SBS program is designed to overcome the unique market barriers that restrict small 
businesses' ability to implement energy-efficient technologies and practices. These market 
barriers include: 

• Small business owners often lack technical expertise or time to devote to energy 
efficiency improvements. Most of these businesses do not have adequate time or 
resources to focus on energy efficiency improvements.  

• Most small businesses have limited access to investment capital, which means that 
business owners may not afford the efficiency upgrade without immediate assistance 
from the program. 

The program is implemented by CLEAResult, which provides recruitment, marketing, outreach, 
and training to trade allies. Along with participating trade allies, the program performs energy 
assessments, directly installs measures (e.g., light-emitting diodes (LED), low-flow faucet 
aerators, pre-rinse spray valves, weatherstripping), conducts pre- and post-implementation 
inspections, maintains the program quality assistance/quality control (QA/QC) standards, and 
administers the incentive process. The program also includes program tracking. 

In support of the impact evaluation, the evaluation, measurement, and verification (EM&V) team 
conducted a tracking system review, desk reviews on a randomly selected sample of 
25 projects, and a review of program documentation. Eleven site visits were completed for this 
program. As part of the PY2022 evaluation for the program, the EM&V team conducted 
97 telephone surveys with recent program participants. The surveys collected process 
evaluation information and structured questions to assess free-ridership and participant spillover 
for the net-to-gross (NTG) evaluation. Program staff interviews focused on discussing PY2022 
progress and challenges and implementing PY2021 evaluation recommendations presented in 
the executive summary.  
 

328

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  180 
EAL Evaluation Report—PY2022 

 

Table 120. Small Business Solutions Program—Data Collection and Evaluation Activities 

NTG approach 
Process evaluation 
activities 

Gross impact evaluation completes 

Tracking 
system 
review 

Desk 
reviews 

On-site 
M&V 

Metered 
data 

analysis65 

Updated from current 
evaluation 

Program staff interviews (2) 
Materials review 
Participant surveys (97) 
Market actor interviews (12)  

Census 25 11 None 

10.1 KEY FINDINGS 
Based on the PY2022 program tracking data, the SBS program incentivized energy efficiency 
measures to 711 unique participants66 through 40 trade allies. Table 121 provides the program's 
claimed savings by measure category, where the most considerable amount of claimed 
participants (81 percent) and savings (72 percent) were attributable to lighting measures. All 
SBS program's claimed savings were from prescriptive project types, and no custom projects 
were claimed in PY2022. 
 

Table 121. Small Business Solutions Program—Reported Participation and Savings67 

Measure category Trade allies Participants** Projects 

Program 
savings 

(kWh) 

Percentage of 
program savings 

(kWh) 

Domestic hot water* 0 7 8 14,731 0.1% 

Envelope* 0 40 46 1,821,891 10.4% 

Lighting 30 573 595 12,552,633 71.8% 

Refrigeration 1 1 1 889 0.0% 

Tune-ups 8 101 638 3,088,109 17.7% 

Total 39 711 1,279 17,478,253 100.0% 
* The implementer directly installed all measures. 
** A participant may install measures across multiple measure categories or multiple projects. Thus, the total count 

of participants and projects may not equal the sum of individual rows by measure category. 

 
In PY2022, the SBS program reported 17,478 MWh in gross energy savings and 2.7 MW in 
gross demand savings. Table 122 shows the reported and evaluated savings across the 
program. The program exceeded its energy and demand savings planning goals, achieving 
126 percent of the energy savings goal and 164 percent of the demand savings goal. 
 

 
65 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site measurement and verification (M&V). 
66 A unique participant is based on a single utility account number. 
67 ArchEE extract dated January 24, 2023. 
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Table 122. Small Business Solutions Program—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings (MWh) 17,478 17,407 99.6% 100.0% 17,404 5.9% 

Demand savings (MW) 2.7 2.8 102.7% 100.0% 2.78 2.9% 

 
Table 123. Small Business Solutions Program—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh) 13,871 17,407 126% 

Demand savings (MW) 1.7 2.8 164% 

 
The SBS' evaluated energy and demand savings were slightly lower than reported savings for 
energy savings (99.6 percent kilowatt-hour realization rate) but slightly higher than reported 
savings for demand savings (102.7 percent kilowatt realization rate). The main drivers of the 
realization rates were corrections to tune-up projects made by the EM&V team during the 
tracking system review and adjustments to a few lighting projects during the desk review and 
on-site process. The most significant adjustment was for a couple of lighting projects where the 
building type was changed from retail: excluding malls & strip centers to service (excluding 
food). Another finding that significantly impacted savings was changes related to heat pump 
projects for the tune-up and Wi-Fi thermostat measures. Across the tune-up and Wi-Fi 
thermostat projects, the evaluated energy savings for individual projects were affected both 
positively and negatively, with an overall increase in evaluated and demand savings. 

NTG research was conducted in PY2022 for SBS and tune-up measures. The evaluation 
researched NTG ratio is 100 percent for the non-tune-up portion of the program. There was a 
free-ridership ratio of less than 1 percent, which was offset by some observable spillover, 
resulting in an overall NTG ratio of 100 percent. Segmented by whether the measures were 
tune-ups, the tune-up measures NTG ratio is 99.9 percent for kilowatt-hours and kilowatts, while 
the NTG ratio for other measures is 100.0 percent. 

10.2 RECOMMENDATIONS 
The EM&V team has identified key findings and recommendations for consideration by Entergy 
Arkansas, LLC (EAL) (Table 124), which primarily focus on improving the realization rate in the 
following program year and increasing the transparency, accuracy, and evaluability of program 
savings in the future for the SBS program.  
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Table 124. Small Business Solutions Program—PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Review 
savings algorithms for Wi-Fi 
thermostat measures to ensure 
consistency. 

The EM&V team found 14 projects 
calculated demand savings by dividing 
the deemed heat pump heating energy 
savings instead of the deemed cooling 
savings by 8,760. Cooling savings aligns 
with EAL's peak demand period. This 
issue was found sporadically across all 
three commercial programs with Wi-Fi 
thermostat measures, and whether the 
system had electric resistance heating or 
a heat pump. 
The EM&V team also identified 
11 projects where the reported fuel type 
was heat pump, but savings were using 
deemed savings values for an air 
conditioning unit.  
Finally, the EM&V team also identified 
14 projects where the reported fuel type 
was air conditioning with electric 
resistance heat, but savings were using 
deemed savings values for a heat pump 
unit. 
The EM&V team recommends reviewing 
the deemed savings values and 
calculation algorithms for Wi-Fi thermostat 
measures to ensure consistency based 
on the tracked fuel type.  

Recommendation 2: Select 
building types based on the closest 
description match from the 
available building types.  

During the desk review, the EM&V team 
found two instances of lighting retrofit 
projects for businesses that were 
operated more closely with the service: 
non-food building type, rather than the 
retail: excluding malls & strip centers 
building type. CLEAResult stated they 
used the retail: excluding malls & strip 
centers, because it more closely matched 
the customer’s operating hours. The 
adjustments in building type resulted in 
reduced evaluated energy and increased 
demand savings. 
The EM&V team recommends more 
careful QA/QC to ensure that the 
operations within the buildings fit the 
building type selected. 
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Type Recommendation Key finding 

PY2022 process 
recommendations 

Recommendation 3. Review the 
time it takes for trade allies to 
receive the incentive checks. 

Trade allies mentioned delays in getting 
rebate checks, sometimes a month or 
more. Delays can have a significant 
impact on trade allies, specifically smaller 
organizations. An improvement a trade 
ally mentioned was around having direct 
deposit. 

Recommendation 4. Improve 
communication and 
responsiveness to customer and 
trade ally questions. 

Communication with implementation staff 
around submitted applications was 
mentioned as a point of frustration among 
trade allies. Trade allies appreciate the 
ability to speak to a live person, receive 
emails with detailed instructions on what 
needs to be updated, and have their 
application reviewed in full, not one piece 
at a time. Customers areas for 
improvement also centered around 
communication and responsiveness with 
program staff. 

Recommendation 5. Review the 
allocation of responsibilities 
between the trade allies and 
implementation staff. 

Trade allies reported taking on additional 
responsibilities as part of the commercial 
and industrial (C&I)  programs. Tasks 
previously completed by implementation 
staff such as pre- and post-checks have 
been shifted to trade allies.  
The evaluation team discussed these 
trade ally results with EAL program 
design and implementation staff and it is 
our understanding that these changes are 
a result of automating the program 
processes. While the goal was to 
streamline activities, it may be worth 
revisiting to ensure the program is 
operating as intended. 

 
Table 125. Small Business Solutions —Status of Prior Year Recommendations 

Status of prior year recommendations   
PY2020 impact 
recommendations 

• Increase QA/QC of the tracking database to ensure that all information from 
project documentation is captured accurately. 
o Complete. 

• Consider increasing post-inspections of completed projects. 
o Reviewed and rejected. The implementer chose not to increase post-

inspections in PY2021. 

• Review savings algorithms for exterior lighting with existing controls. 
o Complete. 
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Status of prior year recommendations   

• Review tune-up measure tracking data and algorithms. 
o In progress. Multiple tune-up measures with systematic errors incorrectly 

calculated energy or demand savings based on the tracked system 
heating and cooling parameters. 

PY2020 process 
recommendations • The program appears to be operating as intended. 

PY2021 impact 
recommendations 

• Review savings algorithms for Wi-Fi thermostat measures to ensure 
consistency. 
o Continuing. 

• Review lighting control measure tracking data for potential errors in 
algorithms. 
o Complete. 

• Increase QA/QC of renovation projects, in particular review all projects that 
are being completed in renovated facilities to check if the building use is 
changing. 
o Complete. 

PY2021 process 
recommendations • The program appears to be operating as intended. 

• Discuss quarterly allocations with trade allies to ensure understanding of the 
process and how exceptions are handled to keep trade allies engaged in the 
program. 

o Continuing. 

10.3 METHODOLOGY 

This section summarizes the methodologies used for the evaluation of the SBS program. 

10.3.1 Impact Evaluation 

The evaluated savings results are based on calculations and adjustments made during the 
tracking system review, 25 engineering desk reviews, and 11 site visits. Savings adjustments 
were made at the project level. Final evaluated savings for the tune-up measures are based on 
adjustments made during the tracking system review. For all other measures, evaluated savings 
results are based on desk review and site-visit level adjustments by sampled strata. The 
tracking system informed qualitative findings and served as a guide for potential issues for 
investigation during desk reviews. 

To perform the PY2022 impact evaluation, the EM&V team completed the following activities: 

• staff interviews and ongoing discussions; 

• program website review of eligible measures, incentives, and participating trade allies;  

• program manual and supplemental documentation review; 
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• program tracking system/database reviews; 

• review of the tracking system and M&V database for tune-ups and commercial Wi-Fi 
thermostats; 

• engineering desk review of 25 sampled accounts, representing 25 individual projects; 

• on-site measurement and verification (M&V) of 11 sampled accounts that also received 
desk reviews.  

Table 126 shows the sample design and achieved sample sizes for the different data collection 
types employed for the impact evaluation effort. 
 

Table 126. Small Business Solutions Program—Data Collection Efforts and Project Types 

Data collection activity 
Design 
sample 

Achieved 
sample 

Custom 
projects 

Prescriptive 
projects 

Staff interviews 2 2 N/A N/A 

Tracking system data review68 Census Census N/A 518 

Engineering desk review 25 25 N/A 25 

On-site M&V visit69 10 11 N/A 10 

 
Most of the measures incentivized by the SBS program in PY2022 are currently included in the 
TRM 9.0, Volume 2. Specific sections of TRM 9.0 associated with the savings developed for the 
SBS program measures are provided in Table 127. These prescriptive algorithms and 
assumptions were the basis of the savings methodology used by the implementer and the 
EM&V team for energy and demand savings analysis purposes. 
 

Table 127. TRM 9.0 Prescriptive Algorithms Utilized by the Small Business Solutions Program 

Measure category TRM 9.0 section  TRM 9.0 measure name 

Domestic hot water 3.3.2 Faucet aerators 

3.3.5 Low-flow showerheads 

3.7.12 Low-flow pre-rinse spray valves 

Envelope 3.2.10 Commercial door air infiltration 

Refrigeration 3.5.7 Door gaskets for walk-in and reach-in coolers and freezers 

Lighting 3.6.2 Lighting controls 

3.6.3 Lighting efficiency 

 
68 ArchEE extract dated August 23, 2022. A count of prescriptive projects is the quantity of unique JobId 

numbers in the tracking database. 
69 On-site visits were recruited from the list of participants that received desk reviews, nesting the on-site 

sample within the desk review sample. 
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The SBS program incentivized air conditioning and heat pump tune-up, commercial Wi-Fi 
thermostats, and overhead door weatherstripping measures. Overhead door weatherstripping 
measures do not adhere to TRM 9.0 but instead follow prescriptive approaches developed by 
CLEAResult based on the TRM algorithms for commercial door air infiltration. Additional project 
details outside of ArchEE were required to evaluate the tune-up measures. A separate tracking 
system review was conducted for all tune-up measures across the three commercial programs. 
  

Table 128. Non-TRM Prescriptive Algorithms Utilized by the Small Business Solutions Program 

Measure category Measure description 

Tune-ups (formerly CoolSaver) Commercial AC post-test-out 

Commercial AC pre-clean 

Commercial central air conditioner (tune-up) 

Commercial heat pump (tune-up) 

Commercial HP post-test-out 

Commercial HP pre-clean 

Commercial Wi-Fi thermostat 

Envelope Overhead door weatherstripping 

10.3.1.1 Tracking System Review 

The EM&V team reviewed all tracking data to assess the extent to which it provided the key 
input parameters needed for TRM 9.0-based algorithms. The tracking system data review 
began using the TRM 9.0 as a reference in our review of measure-level savings assumptions. 
Chapters of the TRM 9.0 utilized for the tracking system review are described above in Table 
129.  

The EM&V team reviewed the tracking systems linkage to the TRM 9.0 deemed savings 
algorithms used to estimate savings. This review was completed across a census of the 
program measures at the end of Q270. The utility's tracking database stores all the critical input 
variables and assumptions necessary for savings calculations. This review is conducted mid-
year to help facilitate changes in the algorithm applications before the end of the year, where 
they might cause discrepancies in reported versus verified savings. After the measure-level 
review, the EM&V team verified energy savings calculations for engineering fundamentals, 
appropriateness, and accuracy. 

 
70 Tracking data downloaded August 23, 2022. 
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Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings outlined in TRM 9.0 used to estimate project savings. 
Third, it assessed the ability of the tracking system to support future evaluation needs. 
 

Table 129. PY2022 Q1–Q2 Tracking System Reported Energy Savings by Measure Category 

Measure 

Reported savings 

kW kWh 

Domestic hot water 3.2 12,991 

Envelope 51.2 1,178,927 

Lighting 1,636.5 9,378,504 

Tune-up and Wi-Fi thermostat  264.5   1,926,458  
Total    1,955.3        12,496,881  

10.3.1.2 Tune-Up and Wi-Fi Thermostat Measurement and Verification Review 

The EM&V team reviewed all of the tune-up and commercial Wi-Fi thermostat measures with a 
comprehensive tracking system review, supplemented with engineering reviews of the M&V and 
deemed savings methodologies. These measures are tracked in ArchEE but have supplemental 
data in external databases necessary for evaluation. The tracking system reviews focused on 
replicating individual measure savings results and determining population variances. 

10.3.1.3 Desk Reviews and Site Visits 

In PY2022, the primary impact evaluation activities included desk reviews and on-site 
assessments. Sampling was conducted via stratified random sampling on kilowatt-hour savings 
at the project-level. Stratification is conducted according to the measure category: lighting and 
other. 

Lighting projects were split into three strata based on the project’s kilowatt-hour savings. 
Lighting strata were constructed using program tracking data spanning PY2019 through 
PY2021. Using these tracking data for each program year spanning PY2019 through PY2021, 
the following process was taken for the SBS program:  

1. Projects were ordered from smallest to largest in terms of kilowatt-hour savings, then the 
cumulative share of savings was calculated for this ordered list.  
 

2. Projects representing the first one-third of total lighting project savings were sorted into 
the low-savings stratum, with the highest-saving project within this stratum representing 
the upper bound on savings for the low-savings stratum.  
 

3. The projects representing the next one-third of lighting project savings were then sorted 
into the medium-savings stratum, with the highest-saving project within this stratum 
representing the upper bound on savings for the medium-savings stratum.  
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4. Remaining projects representing the top one-third of lighting project savings were sorted 
into the high-savings stratum, with the highest-saving project within the medium-savings 
stratum representing the lower bound on savings for the high-savings stratum.  
 

5. PY2022 lighting stratum cutoffs were determined via taking the mean of cutoffs for the 
low-savings, medium-savings, and high-savings stratum cutoffs found for PY2019, 
PY2020, and PY2021. 

On-site samples were a nested sample of the desk reviews, meaning that all projects receiving 
an on-site assessment also received a desk review. Projects with variances that could be 
cleared up during the site visit were selected first, with remaining site visits randomly selected 
from within the desk review sample. Table 130 summarizes the result of the sampling for the 
SBS program. 
 

Table 130. Small Business Solutions Program—Summary of Sampled Savings 

Measure category Projects Projects sampled Reported kWh Reported kW 

Lighting subtotal  595   21   12,552,633   2,202  

   High 
    ≥56.4 MWh 

 39   6   3,475,635   564.7  

   Medium  
    ≥25.8 MWh and         
    <56.4 MWh 

 123   8   4,404,348   734.1  

   Low 
<25.8 MWh 

 433   7   4,672,650   903.2  

Other  48   4   1,837,511   80.3  

Total  643   25   14,390,144   2,282.3  

10.3.2 Process and Net-to-Gross Evaluation 

10.3.2.1 Participant Surveys 

The EM&V team utilized a participant survey to inform the process and NTG evaluation. The 
survey included a series of questions that investigated sources of awareness and preferred 
methods of communication, participation experiences, program satisfaction, and firmographics 
to address the process evaluation. The survey also included structured questions about the 
participant’s decision to pursue rebated energy-efficient upgrades to calculate the NTG rate. 
The EM&V team based the savings and calculations on those outlined in TRM 9.0 EM&V 
Protocols. 

TRM 9.0 recommends using a staggered data collection approach to collect free-ridership and 
spillover information to address recall concerns. Free-ridership is best assessed when asking 
about program participation as close as possible to the participation dates, while spillover is best 
assessed after a reasonable amount of time has passed to allow for additional energy savings 
activities to occur. 
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With these considerations in mind, the EM&V team stratified the sample frame for the 
participant survey into three six-month participation periods; January 2021 to June 2021, July 
2021 to December 2021, and January 2022 to June 2022. Only participants in the two most 
recent periods (July 2021 to June 2022) were asked free-ridership questions and included in the 
free-ridership assessment, limiting recall issues. Only those who installed energy-efficient 
upgrades within the first two six-month periods received spillover questions to allow more time 
for potential spillover effects to occur (January 2021 to December 2021). Research from prior 
EAL program evaluations suggests that spillover rates in the most recent period are much lower 
when participants are asked about any energy-saving activities performed outside the program 
compared to other participation periods. All respondents received process-related questions. 
Table 131 illustrates the number of unique program participants per period and their kilowatt-
hour savings.  
 

Table 131. Small Business Solutions Program—NTG/Process Participant Survey Sample Plan 

Participation 
period Project type* 

Count of 
participants in 

population** 

Reported 
(ex-ante) 

kWh 
Free-

ridership Spillover Process 

January 
2021− June 
2021 

Domestic hot water 6 42,293  

No Yes Yes 

Envelope 12 1,156,832  
Lighting 398 8,950,331  
Thermostat 23 508,877  
Tune-up 16 141,395  
Total 455 10,799,728  

July 2021− 
December 
2021 

Domestic hot water 4 36,809  

Yes Yes Yes 

Envelope 24 902,206  
Lighting 424 8,736,819  
Thermostat 57 839,375  
Tune-up 35 205,254  
Total 544 10,720,463  

January 
2022−June 
2022 

Domestic hot water 6 12,991  

Yes No Yes 

Envelope 25 1,071,256  
Lighting 360 7,257,496  
Thermostat 64 1,449,403  
Tune-up 27 135,348  
Total 482 9,926,494  

Total 1,481 31,446,685     

 
The EM&V team implemented the participant survey through our in-house Survey Research 
Center via computer-assisted telephone interviews. A total of 97 surveys were completed, 
averaging twelve minutes in length. Telephone surveys occurred between October 25 and 
November 4, 2022. 
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Table 132. Small Business Solutions Program—Participant Survey Response Rate 
Disposition Total 
Sample 249 
  Not a utility customer 0 
Eligible sample 249 

Does not recall participating 18 
Refusal 14 
Incompletes (partial surveys) 0 
Language barrier 4 
Bad number 17 
Called out 0 
Not completed 99 
Completed 97 
Response rate   
Response rate 
(completed/eligible sample) 

39.0% 

 
In total, the EM&V team surveyed 72 participants on free-ridership and 72 on spillover based on 
their date of participation.  

10.3.2.2 Contractor Interviews 

The contractor interviews were used to inform the process evaluation and support NTG 
analysis. The EM&V team interviewed ten contractors that participated in the prescriptive 
commercial programs and two for CoolSaver measures (tune-ups and Wi-Fi thermostats) during 
PY2022. Eligible contractors were initially contacted to schedule the interviews via email on 
December 5, 2022. Interviews were conducted between December 9 and December 21, 2022.  

Interviews were semi-structured using a topic guide, but evaluators followed the interview flow 
and modified questions as needed to fit the interviewee's circumstances. The contractor 
interviews explored (1) program involvement and experiences, (2) program attribution 
indicators, and (3) program satisfaction. 

10.4 DETAILED IMPACT EVALUATION RESULTS 
The SBS program's evaluated energy and demand savings was slightly lower than the reported 
energy savings (99.6 percent kilowatt-hour realization rate) and slightly higher than the reported 
demand savings (102.8 percent kilowatt realization rate). Corrections mainly drove differences 
to Wi-Fi thermostat projects made by the EM&V team during the tracking system review and 
corrections to lighting projects made during the desk review and on-site process. The most 
significant adjustment was for a couple of lighting projects where the building type was changed 
from retail: excluding malls & strip centers to service (excluding food). Another finding that 
significantly impacted savings on many measures was changes related to heat pump projects in 
the tune-up and Wi-Fi thermostat measures. Across the adjusted projects, the energy savings 
were adjusted both positively and negatively. 
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Corrections to tune-up and Wi-Fi thermostat projects that contributed additional energy 
(kilowatt-hour) savings were found to be primarily due to: 

• Heat pump projects using energy savings algorithms associated with AC units and 

• Wi-Fi thermostat measures using incorrect unit type (AC energy savings instead of heat 
pump energy savings) in savings algorithms. 

Corrections to tune-up and Wi-Fi thermostat projects that contributed additional demand 
(kilowatt) savings were found to be primarily due to: 

• Wi-Fi thermostat measures using incorrect unit type (heating demand savings instead of 
cooling demand savings) in savings algorithms. 

Corrections to lighting projects that contributed additional energy (kilowatt-hour) savings were 
found to be primarily due to: 

• changes to lighting fixture wattage observed during the desk review. 

Corrections to lighting projects that contributed additional demand (kilowatt) savings were found 
to be primarily due to: 

• changes to lighting fixture wattage observed during the desk review and 

• changes to the building type from retail: excluding malls and strip centers to service 
(excluding food). 

Corrections to tune-up and Wi-Fi thermostat projects that contributed to reduced energy 
(kilowatt-hour) savings were found to be primarily due to: 

• Wi-Fi thermostat measures using incorrect unit type (heat pump energy savings instead 
of air conditioning energy savings) in savings algorithms. 

Corrections to tune-up and Wi-Fi thermostat projects that contributed to reduced demand 
(kilowatt) savings were found to be primarily due to: 

• Wi-Fi thermostat measures using incorrect unit type (heating demand savings instead of 
cooling demand savings) in savings algorithms. 

Corrections to lighting projects that contributed to reduced energy (kilowatt-hour) savings were 
found to be primarily due to:  

• changes to the building type from retail: excluding malls and strip centers to service 
(excluding food) and 

• changes to lighting fixture wattage observed during the desk review. 

Corrections to lighting projects that contributed to reduced demand (kilowatt) savings were 
found to be primarily due to:  

• changes to lighting fixture wattage observed during the desk review. 

Corrections to other projects that contributed to reduced energy (kilowatt-hour) and demand 
savings (kilowatt) were found to be primarily due to:  

• changes to total perimeter of doors observed during the desk review. 
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10.4.1 Participant Characterization 

Several different measures are provided to participants through the program. Within the tracking 
system, qualifying products are assigned to unique measure names. The mapping of these 
measure names to measure categories is provided below.  
 

Table 133. Mapping to Measure Category 

Measure description Measure category 
Commercial showerheads Domestic hot water 
Faucet aerators Domestic hot water 
Pre-rinse spray valves Domestic hot water 
Commercial door air infiltration Envelope 
Overhead door weatherstripping Envelope 
Halogens Lighting 
HIDs Lighting 
Integrated-ballast compact fluorescent lamps (CFL) Lighting 
Integrated-ballast LED lamps Lighting 
LEDs Lighting 
Lighting controls Lighting 
Magnetic ballast T5 or premium T8 retrofit of T12 Lighting 
Modular CFLs and CCFLs Lighting 
Other linear fluorescents Lighting 
Outdoor—halogens Lighting 
Outdoor—HIDs Lighting 
Outdoor—integrated-ballast compact fluorescent lamps (CFL) Lighting 
Outdoor—integrated-ballast LED lamps Lighting 
Outdoor—LEDs Lighting 
Outdoor—magnetic ballast T5 or premium T8 retrofit of T12 Lighting 
Outdoor—modular CFLs and CCFLs Lighting 
Outdoor—other linear fluorescents Lighting 
Refrigeration door gaskets Refrigeration 
Commercial AC post-test-out Tune-ups 
Commercial AC pre-clean Tune-ups 
Commercial central air conditioner (tune-up) Tune-ups 
Commercial heat pump (tune-up) Tune-ups 
Commercial HP post-test-out Tune-ups 
Commercial HP pre-clean Tune-ups 
Commercial Wi-Fi thermostat Tune-ups 
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Table 134 below outlines the claimed number of program participants and the percentage of 
savings by measure category in PY2022. Lighting was the dominant measure category in 
PY2022, accounting for 81 percent of claimed demand (kilowatt) savings and 72 percent of 
claimed energy use (kilowatt-hour) savings. 
 

Table 134. PY2022 Reported Small Business Solutions Program—Participation and Savings by 
Measure Category 

Measure category Participants*  Projects* 

Program savings 
Percentage of 

program savings 

kW kWh kW kWh 

Domestic hot water  7   8   3.8   14,731  0% 0% 

Envelope  40   46   76.5   1,821,891  3% 10% 

Lighting  573   595   2,201.9   12,552,633  81% 72% 

Refrigeration 1 1 0.1 889 0% 0% 

Tune-ups 101  638  423.7  3,088,109  16% 18% 

Total 711 1,279 2,705.9 17,478,253 100% 100% 
* A participant is a unique account described by the ArchEE data field AccountNumber. A project is a unique 

job number defined by the ArchEE data field JobId. A participant may install measures across multiple 
measure categories and multiple projects. As a result, the total count of participants and projects may not 
equal the sum of the counts by measure category. 

 
Table 135 outlines the savings and percentage of savings by measure in PY2022. Interior LEDs 
were the dominant measure in PY2022 and accounted for 70 percent of claimed gross kilowatt 
savings and 50 percent of claimed gross kilowatt-hour savings. Commercial Wi-Fi thermostats 
were the second most dominant measure in PY2022, accounting for 11 percent of claimed 
gross kilowatt savings and 16 percent of claimed gross kilowatt-hour savings. Outdoor LEDs 
were the third most dominant measure in PY2022, accounting for 11 percent of claimed gross 
kilowatt-hour savings; however, they did not contribute to program demand savings.  
 

Table 135. PY2022 Reported Small Business Solutions Program—Participation and Savings by 
Measure 

Measure 

Program savings 
Percentage of program 

savings 

kW kWh kW kWh 

Domestic hot water 

Commercial showerheads <1.0 2,106  <1% <1% 

Faucet aerators 3.0  9,421  <1% <1% 

Pre-rinse spray valves <1.0 3,204  <1% <1% 

Envelope 

Commercial door air infiltration 36.7  1,067,781  1% 6% 

Overhead door weatherstripping 39.8  754,110  1% 4% 
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Measure 

Program savings 
Percentage of program 

savings 

kW kWh kW kWh 

Lighting 

Halogens 10.9  44,611  <1% <1% 

HIDs 5.0  23,494  <1% <1% 

Integrated-ballast compact fluorescent 
lamps (CFL) <1.0 182  <1% <1% 

Integrated-ballast LED lamps 256.2  1,052,453  9% 6% 

LEDs 1,897.2  8,796,472  70% 50% 

Lighting controls 3.4  13,921  <1% <1% 

Magnetic ballast T5 or premium T8 retrofit 
of T12 17.8  79,164  1% <1% 

Modular CFLs and CCFLs 0.0  0  0% 0% 

Other linear fluorescents 10.2  49,227  <1% <1% 

Outdoor—halogens 0.0  3,029  0% <1% 

Outdoor—HIDs 0.0  38,933  0% <1% 

Outdoor—integrated-ballast compact 
fluorescent lamps (CFL) 0.0  0  0% 0% 

Outdoor—integrated-ballast LED lamps 0.0  469,384  0% 3% 

Outdoor—LEDs 1.1  1,951,544  <1% 11% 

Outdoor—magnetic ballast T5 or premium 
T8 retrofit of T12 0.0  29,986  0% <1% 

Outdoor—modular CFLs and CCFLs 0.0  0  0% 0% 

Outdoor—other linear fluorescents 0.0  232  0% <1% 

Refrigeration 

Refrigeration door gaskets <1.0 889  <1% <1% 

Tune-ups 

Commercial AC post-test-out 9.4  15,870  <1% <1% 

Commercial AC pre-clean 21.7  38,220  1% <1% 

Commercial central air conditioner (tune-up) 59.9  115,426  2% 1% 

Commercial heat pump (tune-up) 15.5  49,024  1% <1% 

Commercial HP post-test-out 1.1  3,190  <1% <1% 

Commercial HP pre-clean 6.2  19,292  <1% <1% 

Commercial Wi-Fi thermostat 309.9  2,847,087  11% 16% 

Total 2,705.9  17,478,253  100% 100% 
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Table 136 shows the incentive structure for PY2022.  
 

Table 136. PY2022 Small Business Solutions Program Incentives 

Measure 
Incentive as of 

1/1/2022 per kWh 

All lighting (including refrigeration lighting) $0.17 

Interior lighting controls $0.17 

HVAC replacement $0.17 

Direct install Full cost 

Window film $0.35 

All refrigeration $0.30 

Duct sealing $0.35 

Ceiling insulation $0.35 

* Source: PY2022 Program Manual Small Business Solutions. 

10.4.2 Program Documentation and Tracking Data Review 

To understand the SBS program, the EM&V team interviewed program staff and reviewed all 
information available on EAL's website related to the program and supplemental documentation 
provided by EAL and CLEAResult. The EM&V team received the following documentation 
related to the program: 

• ArchEE data tracking system extract containing PY2022 participant information and 
savings; 

• supplemental project-level documentation received during quarterly data requests for 
sampled accounts, which typically included: 

o signed customer proposals and project agreements—sometimes files included 
initial and final proposals if projects had changed during development; 

o customer proposals that typically included a detailed inventory of site-captured 
measure-level details such as: 

 Commercial door air infiltration measures (e.g., weatherstripping, door 
sealing) were all directly installed by the implementer. A Direct Install 
Report typically inventoried the type of infiltration measure, the gap width 
sealed, and the new weatherstripping length installed by room. Additional 
notes typically included the HVAC system type (either for the facility or by 
specific rooms if they varied). Nameplate photos verifying the HVAC type 
were sometimes but not always provided. Finally, photo documentation of 
a sample of doors with their existing condition and gap width, noted by a 
view of a tape measure was found.  
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 Lighting and lighting controls measures included existing and new fixture 
types, make and model numbers, wattages, quantity, and control type. 
Also, DesignLights Consortium (DLC) and ENERGY STAR® certification 
sheets were provided for all models. Itemized invoices were provided for 
all lighting projects. Inspection reports were typically not provided; 
however, either a work order or inspection report was provided for 17 of 
the 21 lighting projects sampled (all missing in Q3). Manufacturer 
specification sheets were not provided. 

o photographic documentation pre- or post-installation; 

• a Quality Control and Assurance Manual for EAL commercial programs, dated 
February 1, 2023; and 

• PY2022 Program Manual for the SBS program obtained from the EAL website.  

10.4.3 Detailed Tracking System/Database Review 

The EM&V team reviewed all program-claimed tracking data to assess the extent to which it 
provided the key input parameters needed for TRM 9.0-based algorithms and the final claimed 
values necessary for each measure. The tracking system data review began using TRM 9.0 as 
a reference in our review of measure-level savings assumptions. Chapters of TRM 9.0 that were 
utilized for the tracking system review are described above in Section 10.3.1. 

The EM&V team reviewed the tracking systems linkage to the TRM 9.0 deemed savings 
algorithms used to estimate savings. This review was completed across a census of the 
program measures. The utility's tracking database stores all the critical input variables and 
assumptions necessary for savings calculations. Following the measure-level review, the EM&V 
team verified energy savings calculations for engineering fundamentals, appropriateness, and 
accuracy. 

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings outlined in TRM 9.0 used to estimate project savings. 
Third, it assessed the ability of the tracking system to support future evaluation needs. 

The ArchEE tracking system, which supplied all participant- and measure-level data, was the 
primary tool for checking claimed savings and performing evaluation savings calculations. 
These results were informed and supplemented with the engineering desk reviews and site 
visits findings, as further outlined in the savings calculation results section. 

The overall program evaluated tracking system savings resulted in slightly higher savings 
(100.1 percent kilowatt-hour and 100.2 percent kilowatt realization rates) than those calculated 
by the program implementer. The evaluated savings are based on adjustments made from 
completing engineering reviews of the program's tracking data. The overall realization rates 
were affected negligibly by variances between the reported and evaluated energy savings 
(kilowatt-hour) for lighting and domestic hot water projects. 
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Overall, the tracking system review found the following: 

• Except for the overhead door weatherstripping and tune-up measures in the SBS 
program, all measures utilize TRM 9.0, Volume 2 deemed algorithms. The savings 
equations were confirmed consistent with TRM 9.0. As described above, the overhead 
door weatherstripping and tune-up measures follow custom approaches developed from 
assumptions and methodologies in the TRM. The EM&V team confirmed the overhead 
door weatherstripping measures following the M&V plan through this tracking system 
review. A tracking system review of the tune-up measures was completed to inform 
tune-up evaluated savings. 

• The SBS program measures utilize TRM 9.0, Volume 2 deemed savings assumptions, 
with two notable exceptions. Overhead door weatherstripping measures use 
extrapolated savings values based on the commercial door air infiltration measure in 
TRM 9.0. Finally, some lighting efficiency measures use site-specific annual operating 
hours (AOH) instead of the deemed values in TRM 9.0 for lighting projects. 

o Approximately 0.2 percent of lighting projects use site-specific custom AOH as 
captured from the site and based on the buildings' typical operating hours and 
hours of occupancy. This approach decreased over PY2021, where 2.5 percent 
of SBS program projects used custom AOH. 

• The overall tracking review realization rates were 100.1 percent kilowatt and 
100.1 percent kilowatt-hours, not including the tune-up measures. Tracking review 
realization rates for most measures were at 100 percent. 
 

Table 137. PY2022 Q1–Q2 Tracking System Energy Savings and Realization Rates 
by Measure Category 

Measure category 

Claimed savings Evaluated savings Realization rate 

kW kWh kW kWh kW kWh 

Domestic hot water  3.2   12,991   4.2   21,680  130% 167% 

Envelope  51.2   1,178,927   50.9  1,178,927  99% 100% 

Lighting 1,636.5   9,378,504   1,637.8  9,387,156  100% 100% 

Total 1,690.9  10,570,423   1,692.8  10,587,763  100.1% 100.2% 

10.4.3.1 Domestic Hot Water 

• Projects EA-0000716041 (one line item for aerators and one line item for pre-rinse spray 
valves) and EA-0000716043 (one line item for showerheads) selected the incorrect 
building type based on provided MeasureLocation of residence halls. Adjusting the 
building types from commercial to dormitory increased kilowatt-hour savings for all three 
line-items, increased kilowatt savings for the pre-rinse spray valves, and decreased 
kilowatt savings for the aerators and showerheads. 
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10.4.3.2 Envelope 

• All the commercial door air infiltration projects in Weather Zone 9 (EA-0000719042, EA-
0000719043, EA-0000748148) had demand savings deviations ranging from four to six 
percent. This deviation was not present for commercial door air infiltration projects in the 
other weather zones. The reason for the savings deviations was due to calculation errors 
in CLEAResult’s new system implemented in 2022, which will be corrected in a future 
update. The EM&V team adjusted demand savings to match the parameters in the 
tracking system and the TRM algorithms. The adjustments increased demand savings. 

10.4.3.3 Lighting (i.e., Retrofits Including Controls) 

• Five projects (EA-0000693555, EA-0000717904, EA-0000717975, EA-0000696220, EA-
0000693581) reported upstream in the ArchEE HeatingType field and normal in the 
ArchEE TempDescription field. The EM&V team was able to match the energy and 
demand savings for these projects by selecting the air conditioned cooling type and 
heating unknown heating type.  

• Four projects (EA-000722071, PRJ-3002562, PRJ-3011312, EA-0000771862) reported 
using stipulated hours in the ArchEE ProjectNarrative field but did not utilize the 
AnnualHours field. These projects reported zero energy and demand savings for these 
line items. The EM&V team calculated energy and demand savings for these projects by 
using the deemed AOH based on the tracked building type. CLEAResult attributed the 
differences due to data entry errors and accepted Tetra Tech’s corrections. 

• One project (PRJ-3021240) included a line item whose MeasureLocation field in ArchEE 
was interior cooler 2, which implies that the lights were installed inside a refrigerated 
space. However, the ArchEE HeatingType field was stated as electric AC with gas heat, 
and the TempDescription field was stated as normal. The EM&V team adjusted the 
temperature description from air conditioned space to refrigerated space—medium 
temperature to match the measure location. This increased energy and demand savings 
for this line item, resulting in a 115 percent realization rate for kilowatt-hour savings and 
a 104 percent realization rate for kilowatt savings.  

• EA-0000698236 reported manufacturing in the ArchEE BuildingDescription field. There 
are two building types associated with manufacturing facilities in the Arkansas TRM: 
manufacturing—1 and 2 shift and manufacturing—3 shift. The EM&V team was able to 
match the energy and demand savings for these projects by selecting the 
manufacturing—1 and 2 shift building type.  
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10.4.3.4 Tune-Up and Wi-Fi Thermostat Measurement and Verification Review 

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review began using the TRM 9.0, the CoolSaver Program M&V Plan71, and the 
Memorandum of Understanding to reference our review of measure-level savings assumptions. 
The EM&V team reviewed the tracking systems linkage to the TRM deemed savings and 
supplemental documentation methods used to estimate savings. Following the measure-level 
review, the EM&V team verified energy savings calculations for engineering fundamentals, 
appropriateness, and accuracy. 

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified that the savings estimates in the tracking system 
are consistent with the savings outlined in TRM 9.0, used to estimate project savings. Third, it 
assessed the ability of the tracking system to support future evaluation needs. 

The ArchEE database includes the key data for all projects and reported savings for AC and 
heat pump tune-up and Wi-Fi thermostat measures, which totaled 638 measures. 

A CLEAResult tracking system extract was provided, including pre- and post-test-out projects 
used as the basis for CLEAResult's PY2019–PY2021 efficiency loss (EL) calculations. The 
EM&V team reviewed this dataset, examined it for outliers, and calculated the PY2019–PY2021 
EL values for three sectors (commercial <25 tons, commercial ≥25 tons, and residential) and 
whether a refrigerant charge adjustment was performed.  

The findings from the tune-up tracking system showed similar findings to last year’s review. 
Most of the key tune-up measure data is maintained in a separate database outside of ArchEE. 
The database was useful for the evaluation team to reference during the review. For example, 
because the TuneupidComm field in ArchEE was no longer used in the SBS program for 
PY2022 for unknown reasons, the evaluation team mapped the pre-clean projects to the post-
test-out measures via supplemental data provided by CLEAResult. Another instance where the 
supplemental database was required was when verifying the EL values, as ArchEE did not 
capture all four refrigerant charge values from iManifold. As recommended last year, with 
continuous development and changes, the EM&V team recommends developing and 
maintaining a data dictionary to describe the data and document changes within this database. 

Finally, as with previous years, it appears that the commercial Wi-Fi thermostat measures still 
require manual input of deemed energy (kWh/ton) and demand savings (kW/ton) values. This 
led to many instances of human error, leading to savings deviations (described in further detail 
below). Automating this process in the future will allow for more effective QA/QC and reduce the 
likelihood of errors. 

 
71 The tune-up measure methodology was developed separately under EAL’s CoolSaver program prior to 

being included in the Small Business Solutions program. 
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10.4.4 Tune-Up and Wi-Fi Thermostat Measurement and Verification Findings 

The EM&V team evaluated CLEAResult's savings calculations by reviewing the M&V sample of 
participants to confirm the savings methodology used and results obtained, repeating the 
calculation steps, and making calculation adjustments.  

The ArchEE tracking system, which supplied all participant and unit-level data and claimed 
savings, was the primary tool for checking reported savings and performing evaluation savings 
calculations. 

Detailed findings from the M&V review for tune-up and Wi-Fi thermostat measures are 
presented below. 

• Eleven commercial Wi-Fi thermostats measures installed on heat pump systems were 
using incorrect energy savings. Reported energy savings were calculated as if the 
thermostat was installed on an air conditioning system, instead of a heat pump system. 
The EM&V team adjusted the savings to be calculated by adding the heat pump kilowatt-
hour heating savings to the cooling savings, increasing demand savings. Ten of the 
affected project numbers are listed below, with the full list available upon request: 

o 2022-278464, 

o 2022-278459, 

o 2022-278458, 

o 2022-278457, 

o 2022-278456, 

o 2022-278455, 

o 2022-278454, 

o 2022-278452, 

o 2022-278560, and 

o 2022-278463. 

• Fourteen commercial Wi-Fi thermostats measures installed on AC systems with electric 
resistance heat were using incorrect energy savings. For energy savings, reported 
savings were calculated as if the thermostat was installed on a heat pump system by 
including energy savings associated with heat pump heating. The EM&V team adjusted 
the energy savings algorithms to include only the cooling savings. Ten of the affected 
project numbers are listed below, with the full list available upon request: 

o 2022-279047, 

o 2022-279038, 

o 2022-279037, 

o 2022-279036, 

o 2022-279035, 

o 2022-279034, 
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o 2022-278680, 

o 2022-292256, 

o 2022-292246, and 

o 2022-292242. 

• Fourteen commercial Wi-Fi thermostats were using incorrect demand savings. For 
energy savings, reported demand savings were calculated using the heat pump heating 
deemed energy savings divided by 8,760 instead of the AC unit kilowatt-hour savings 
divided by 8,760. Seven of the thermostats were not even installed on heat pump 
systems, yet the heating savings associated with a heat pump were used nonetheless. 
The EM&V team adjusted the energy savings to only include the energy savings 
associated with cooling savings, which coincides with the peak demand period in 
Arkansas. The demand savings was adjusted to be calculated by dividing the AC 
kilowatt savings by 8,760; this decreased demand savings in two instances and 
increased demand savings in twelve instances. Ten of the affected project numbers are 
listed below, with the full list available upon request: 

o 2022-279073, 

o 2022-279072, 

o 2022-279071, 

o 2022-279070, 

o 2022-279069, 

o 2022-279047, 

o 2022-279038, 

o 2022-279037, 

o 2022-279036, and 

o 2022-279035. 

• One commercial heat pump tune-up project (2022-282836) reported lower energy 
savings because it used the algorithm associated with a commercial central air 
conditioning tune-up, instead of a heat pump tune-up. The EM&V team used the heat 
pump tune-up algorithm, increasing energy savings. 

• One commercial heat pump tune-up project (2022-293918) reported higher demand 
energy savings for unknown reasons. The EM&V team calculated energy savings using 
the parameters reported in the tracking system (building type, unit capacity, post-EER 
value) and calculated higher demand savings. 

10.4.5 Engineering Desk Reviews 

The EM&V team evaluated CLEAResult's savings calculations by reviewing the program 
tracking data and project documentation to confirm the savings methodology used and results, 
repeating the calculation steps, and making adjustments. 
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The engineering desk reviews included reviewing the available project documentation in 
determining the source of key parameters for the deemed savings protocols from TRM 9.0. After 
selecting the best source of the key parameters from the available documentation, the savings 
were calculated based on TRM 9.0 algorithms and compared to the claimed savings. 

In addition to the tracking system review, the engineering desk reviews also showed a 
consistent use of TRM 9.0 algorithms across all the measures claimed in the SBS program. The 
EM&V team made various minor adjustments to specific projects described in detail in the 
project review results section below. 

The EM&V team completed 25 engineering desk reviews of the SBS program accounts. These 
projects represented all measure categories in the program, except for tune-up measures, and 
had gross savings of 1,228,560 kWh, or seven percent of the total SBS program recorded gross 
savings of 17,478,253 kWh. This percentage of total program savings is based on finalized 
ArchEE data from January 23, 2023. 

10.4.5.1 Site Visits 

The EM&V team's evaluation plan included conducting at least 10 site visits with SBS program 
customers; this year, EM&V team was able to conduct 11 site visits. These site visits also 
received an engineering review, as discussed above. The EM&V team's field inspector recorded 
the verified quantities, operation, building type, and space condition of each of the measures 
observed while on-site and collected additional information on critical parameters. For the SBS 
program, some of the key data and spot measurements obtained for essential parameters, as 
applicable, included: 

• lighting measures: base/new wattage, number of lamps per fixture, lamp/fixture 
make/model/type, base/new control type, building type, space heating/cooling type, and 
AOH; and 

• envelope measures: length of the installed door gasket, gap width, and heating/cooling 
system type. 

The site visits found that most parameters recorded in the project documentation to calculate 
savings were accurate. Out of the 11 site visits conducted, all parameters were verified or were 
deemed to be reasonable based on the site inspection.  

10.4.6 Desk Review and Site-Visit Results 

As noted earlier, the PY2022 SBS program impact evaluation efforts included an engineering 
analysis for a sample of 25 projects and a site visit for 11 of those projects reviewed. For 17 of 
the projects in the sample, no savings adjustments were made. For the remaining eight projects, 
the impact evaluation found various discrepancies in the project documentation or the site visit 
that required adjustments of parameters from the claimed savings estimates. The table below 
provides project-level realization rates, by measure category, for the 25 SBS projects reviewed 
by the evaluation. Detailed descriptions of the four projects with energy and realization rate 
adjustments follow Table 138. 
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Table 138. Small Business Solutions—PY2022 Desk Review and Site Visit Results by Project 

EM&V 
participant ID Measure stratum 

EM&V 
review type* 

Ex-ante savings Ex-post savings Realization rate 

kW kWh kW kWh kW kWh 

122001 Lighting—high Site visit  9.1  96,409 9.1  96,392  100% 100% 

122002 Lighting—medium Desk review  1.8  37,906 1.8  37,892  100% 100% 

122003 Lighting—high Site visit  12.2  66,265 12.2  66,265  100% 100% 

122004 Lighting—low Site visit  6.4  22,818 6.4  22,818  100% 100% 

122005 Lighting—low Desk review  2.0  8,125 2.0  8,125  100% 100% 

122006 Lighting—low Desk review  0.7  3,057 0.7  3,057  100% 100% 

122007 Lighting—medium Desk review  6.2  32,189 6.2  32,189  100% 100% 

122008 Other Site visit  2.5  38,269 2.5  38,269  100% 100% 

222001 Other Desk review  3.9  106,948 3.9  106,802  100% 100% 

222002 Lighting—medium Site visit  14.5  50,860 14.5  50,860  100% 100% 

222003 Other Desk review  1.9  88,191 1.8  88,191  94% 100% 

222004 Lighting—low Site visit  0.7  3,869 0.7  3,869  100% 100% 

222005 Lighting—low Desk review  1.3  9,076 1.3  9,076  100% 100% 

222006 Lighting—medium Desk review  5.9  36,777 5.9  36,777  100% 100% 

222007 Lighting—high Desk review  -    125,039 -  125,039  N/a 100% 

222008 Lighting—medium Site visit  -    40,344 -  40,344  N/a 100% 

222009 Lighting—high Desk review  21.5  80,701 21.5  80,715  100% 100% 

322001 Lighting—high Site visit  12.0  61,814 12.0  61,814  100% 100% 

322002 Lighting—low Desk review  1.4  4,884 1.4  4,884  100% 100% 

322003 Lighting—low Site visit  5.8  19,656 5.8  19,656  100% 100% 

322004 Other Desk review  2.5  107,671 2.5  107,671  100% 100% 

322005 Lighting—medium Desk review  6.6  32,049 6.8  32,625  102% 102% 

322006 Lighting—medium Site visit  10.1  49,513 13.2  46,077  130% 93% 

322007 Lighting—medium Site visit  7.5  44,508 9.7  41,679  130% 94% 

322008 Lighting—high Desk review  2.6  61,624 2.6  61,624  100% 100% 

Total  139.0 1,228,560  144.3 1,222,708  104% 100% 

* All projects that received an on-site visit also received an engineering desk review. 
A dash indicates that there are no kilowatt savings associated with the respective measure. 

The project-based savings adjustments are provided below by measure category and EM&V 
participant ID.  
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10.4.6.1 Other 

The other strata consist of prescriptive, non-lighting measures. Four project IDs were selected in 
the other category for the SBS program for desk reviews, with one project also receiving an on-
site visit. All four of the other category projects included envelope measures.  

• Participant ID 222001 adjustment to linear footage during the desk review. This 
project was a commercial door air infiltration project. During the desk review, the EM&V 
team found a discrepancy between the reported door length in the Direct Install Report 
and the tracking system and photos taken during installation. The tracking data and 
Direct Install Report noted that there were 27 doors, with a gap length per door of 
17 feet, for a total of 460 linear feet. However, multiplying 27 doors by 17 feet per door is 
459 feet. The total linear footage was adjusted from 460 to 459; this slightly decreased 
energy and demand savings. 

• Participant ID 222003 demand savings calculation error uncovered during the 
desk review. This project was a commercial door air infiltration project. During the desk 
review, the EM&V team found a discrepancy between the reported and evaluated 
demand savings, despite no adjustments to savings parameters. CLEAResult attributed 
the savings discrepancy to a calculation error in a new system; it will update the system 
moving forward.  

10.4.6.2 Lighting High  

The lighting—high strata consist of lighting projects with total energy savings greater than 
56.4 megawatt-hours. Six desk reviews and three site visits have been conducted on these 
strata, resulting in two savings adjustments. 

• Participant ID 122001 adjustments for post-installation fixture wattage during the 
desk review. A quantity of four LED pole-arm-mounted fixtures (ASD Lighting ASD-
LSB2-100D50B-PRM) were adjusted from the reported 100 W to 101 W (DLC 
Certification database verified these lights to be 100.9 W); this reduced energy and 
demand savings for these measures. 

• Participant ID 222009 adjustments for post-installation fixture wattage during the 
desk review. A quantity of four LED fixtures (LED One LOD-MCL-54W50KHL) were 
adjusted from the reported 54 W to 53 W (DLC Certification database verified these 
lights to be 53.3 W); this increased energy and demand savings for these measures. 

10.4.6.3 Lighting Medium 

The lighting—medium strata consists of lighting projects with total energy savings more 
significant than 25.8 MWh and less than 56.4 MWh. Eight desk reviews and four site visits were 
conducted on these strata, resulting in four savings adjustments. 

• Participant ID 122002 adjustments for post-installation fixture wattage during the 
desk review. A quantity of two LED tubes were found to be the model number Espen 
L36T8/840/11G-AB, rather than the reported L36T8/840/12G-ID DE. The wattage was 
adjusted from the reported 12 W to 14 W (DLC Certification database verified these 
lights to be 14 W); this reduced energy and demand savings for these measures. 
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• Participant ID 322005 adjustments for post-installation fixture wattage during the 
desk review. A quantity of 144 LED tubes was found to be the model L48T8/850/15G-ID 
DE rather than L48T8/850/15P-ID DE (aa), as was specified in the ex-ante DLC 
Certification and wattage. L48T8/850/15G-ID DE was found to be DLC certified at 15 W. 
The wattage was adjusted from the reported 16 W to 15 W. This increased energy and 
demand savings for these measures. 

• Participant ID 322006 adjustments for building type during the desk review. The 
building type was adjusted from retail: excluding malls & strip centers to service 
(excluding food) as the business does custom designs, repairs, and services signage, 
and is open Monday−Friday, 9:00 a.m.−5:00 p.m. and weekends by appointment. This 
decreased energy savings and increased demand savings. 

• Participant ID 322007 adjustments for post-installation fixture wattage during the 
desk review and site visit. The building type was adjusted from retail: excluding malls 
& strip centers to service (excluding food) as the business is a custom auto shop that 
lacks a retail storefront, with business hours from Tuesday−Friday, 9:00 a.m.−4:00 p.m. 
The building type adjustment decreased energy savings and increased demand savings. 

10.4.6.4 Lighting Low 

The lighting—low strata consist of lighting projects with total energy savings of less than 
25.8 MWh. Seven desk reviews and three site visits were conducted on this stratum, resulting in 
no savings adjustments. 

10.4.7 Program Website and Documentation Review 

To understand the SBS program, the EM&V team interviewed program staff and reviewed all 
information available on EAL's website related to the program and supplemental documentation 
provided by EAL and CLEAResult. The EM&V team reviewed the following documentation 
related to the program: 

• ArchEE data tracking system extract containing PY2022 participant information and 
savings; 

• Quality Control and Assurance Manual for EAL commercial programs, dated February 1, 
2023; 

• PY2022 Program Manual for the Small Business Solutions Program obtained from the 
EAL website;   

• overhead door weatherstripping deemed savings methodology and calculations; and 

• program website. 

10.4.7.1 Program Website Review 

Information found on the SBS program website includes a general description of the program, 
such as eligibility and how participation works. It also provides a list of eligible measures and 
their incentive discounts. An example project at a small office is displayed along with the 
estimated energy savings, incentive amount, and utility cost savings. A copy of the program 
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manual was easily found on the website. A search link is provided to find a participating trade 
ally by zip code lookup. Health and safety guidelines that employees and trade allies will follow 
in response to COVID-19 were also displayed at the top of the page. 

10.4.7.2 Program Documentation Review 

The EM&V team received program-related documentation key to understanding the program 
and participation processes, including the PY2022 Program Manual and Quality Control and 
Assurance Manual. Key documents to understanding the program savings methodologies and 
measuring level savings include the project-level files, ArchEE data, TRM 9.0, supplementary 
deemed savings methodologies for overhead door weatherstripping, and ongoing reviews with 
EAL and CLEAResult staff. 

For many sampled projects, the project details and documentation collected by EAL, the 
implementer, and trade allies are sufficiently extensive. As bulleted in the section above, the 
critical baseline and new equipment assumptions, which are drivers of the prescriptive measure 
savings, are well described in trade ally proposals and equipment inventories. The equipment 
quantities and performance metrics are also supported by additional documents collected at 
project approval. The documentation included invoices, photos, and work orders (support 
claimed quantities, and equipment make and model). These are industry best standards for 
documentation collection, which reduce the uncertainty of the project savings assumptions and 
development. 

The EM&V team found that documentation, in most cases, matched the data recorded in the 
ArchEE tracking system. Equipment type, quantities, and in most cases, building/space 
conditions were accurately recorded compared to the efficient technology data and project file 
documentation reviewed. Also, across projects, most project files contained similar 
documentation. Most project files had, at a minimum, the signed customer proposal, project 
savings summary, and participant agreement. This proposal, along with the trade ally work 
order, typically included the list of retrofit measures, with pre- and post-conditions and 
equipment parameters identified. Many project files included pre- and post-inspection forms with 
field inspector notes indicating site results. Except for direct install projects, all project files 
included invoices. All invoices were found to have measure-level cost breakdowns, which 
helped support and confirm project details.  

Many projects also included pre- and post-installation photographic documentation. Photos 
were included with some proposals and inspection reports, but not all. Photos were generally of 
high quality; however, there were a few instances where photos provided in the documentation 
were unclear, and photos of lighting and HVAC nameplate photos were not always provided. 

In PY2022, the EM&V team found the project documentation was about as robust as last year, 
with very few additional data requests to the implementer needed throughout the year. It should 
be noted, however, the documentation did appear more sparsely provided in Q3, when 
compared to Q1 and Q2, with more missing lighting customer proposals and work orders. 

The project proposals include various details; however, the EM&V team would recommend 
adding other key parameters captured at the site used for savings calculations—these include 
building type, and heating and cooling space types. 
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PY2022 saw continual documentation consistency for the make and model of all lighting 
products. DLC and ENERGY STAR certification sheets were included for all lighting projects. 
Manufacturer's specification sheets, however, were not included for any lighting projects. 
Manufacturers' specification sheets are essential for LED exit signs because DLC or ENERGY 
STAR certification sheets are not available for these types of lights. As lighting measures 
contribute a significant portion of the program savings, documents that support key variables 
that are a driver of lighting measure savings include the post-installation lighting wattage. 
Having manufacturer's specification sheets would increase clarity between similar lighting types 
that may differ by color temperature, voltage, and other features that can impact the 
equipment's qualification and fixture input wattage.  

Work orders or post inspections were provided for 17 of 21 lighting projects sampled, which 
allowed for easy verification of post quantities and model numbers. Verification of baseline 
quantities and lighting model numbers were limited in cases where work orders and pre-
inspections were not provided. 

10.5 DETAILED PROCESS EVALUATION RESULTS 
As part of the PY2022 evaluation for the program, the EM&V team conducted 97 telephone 
surveys with recent program participants. The surveys collected process evaluation information 
and structured questions to assess free-ridership and participant spillover for the NTG 
evaluation. 

10.5.1 Respondent Firmographics 

Most survey participants were in retail stores (28 percent), followed by religious organizations 
(19 percent) and lodging (11 percent). Table 139 shows the survey respondent’s primary 
business activity. Nearly three-quarters of participants reported owning the facility at which the 
program upgrades were installed, and 94 percent said that their organization makes budget 
decisions at the local level. Participants, on average, had six full-time employees and three part-
time employees and ranged from 0 to 55 full-time employees and 0 to 35 part-time employees. 
All but three participants (or 97 percent) said that their organizations do not have a formal 
payback period or return-on-investment requirements needed to approve energy efficiency 
projects. About one-quarter of respondents (21 participants or 24 percent) reported 
experiencing challenges related to making energy-saving improvements; these challenges were 
centered around cost or budget limitations, cited by 76 percent (16 respondents). The remaining 
participants (4 respondents) noted the age of their building. One respondent did not provide a 
meaningful response. 
 

Table 139. Survey Respondent’s Primary Business Activity, Small Business Program 
Main business activity Percentage 
Retail/personal services 28% 
Religious 19% 
Lodging 11% 
Office 9% 
Other  8% 

Manufacturing—1 or 2 shifts 4% 
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Main business activity Percentage 
Professional services 4% 
Auto repair shop 3% 
Medical—office/clinic 3% 
Restaurant 3% 
Warehouse 3% 
Foot pantry 3% 
Medical—hospital 1% 
Respondents 93 

Source: Question E1. 
**Don’t know and refused responses excluded. 

 

The trade allies interviewed provided various services focused mainly on lighting and electrical 
service, and the two CoolSaver contractors were traditional HVAC companies. Trade allies we 
talked to employ an average of 21 employees, ranging from 4 to 70 employees. Trade allies 
mentioned serving all commercial customers, including working with small businesses, public 
and private organizations, food service, retail spaces, and municipal buildings. Seven trade 
allies interviewed currently work in territories served by other utilities besides EAL, and an 
additional four said they work mainly in EAL’s territory.  

10.5.2 Program Marketing 

Nearly one-half of respondents reported learning about the SBS program through a contractor 
or vendor (44 percent), followed closely by word of mouth from friends or family (43 percent). 
Other frequently mentioned sources were by EAL staff that was not an account manager or call 
center representative (8 percent), EAL account manager (5 percent), and prior participation in 
an EAL program (5 percent). In addition to how they learned about the program, the survey also 
asked respondents how they would prefer to receive information about EAL’s energy efficiency 
programs in the future. The most frequently mentioned preferred communication channel was 
through email (68 percent of respondents), followed by a utility bill insert (32 percent), an 
Entergy call center representative (14 percent), and an Entergy brochure (13 percent). Figure 
17 illustrates how participants learned and how they preferred to hear about the SBS program. 
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Figure 17. Actual and Preferred Sources of EAL’s Small Business Program Awareness 

 
Source: Questions A1, A2. 

*Multiple responses were allowed. 
**Don’t know and refused responses excluded. 

 
Trade allies were divided when characterizing the level of program awareness among 
customers. Some trade allies consider the program well-known and continue to have repeat 
customers who ask about the program. Others find that customers are unaware of it and have 
difficulty believing the utility will give them money to make energy-efficient improvements. Ways 
of promoting the program varied by trade ally. One contractor mentioned promoting the program 
by a banner hanging on their wall, another said they rely on word of mouth to advertise the 
program, one makes cold calls to stir up business, and a fourth is active on social media. As 
mentioned in more detail below, three trade allies have indicated they no longer promote the 
program because it is no longer in their best interest. 
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10.5.3 Participant Experience  

Seven participants surveyed reported experiencing any obstacles or barriers while in the 
program. Six of the seven participants who experienced challenges in the program noted issues 
associated with contractors, such as the contractor creating and leaving a mess 
(3 respondents), finding a contractor who was able and willing to do the project (2 respondents), 
or not installing the service correctly (1 respondent). The seventh participant who experienced 
an obstacle had an issue with faulty equipment (a belt that required replacement).  

Trade allies’ experiences with the program were mixed. One-half of the trade allies discussed 
frustrations with the program and experienced problems this year. Those trade allies tended to 
be involved in the program for more than ten years (compared to five years for those who have 
not experienced problems). Contractors cited poor communication (5 respondents) and delays 
in processing applications, which have been increasingly more complicated (4 respondents) and 
involved too much paperwork (4 respondents) as reasons for their frustrations. Additional 
feedback included delays in receiving their incentive checks (3 respondents) and unchanged 
rebate amounts compared to increased equipment prices (1 respondent). Work that the 
implementation contractor used to do, such as pre- and post-work has shifted to the trade ally. 
These experiences have negatively impacted trade allies in that three indicated they no longer 
use the program for small projects; it is not worth their time and energy to work through the 
program. Two trade allies said they direct customers to the midstream program, where they can 
bypass the application process. As one contractor stated, it is “not very cost-effective for us to 
run the incentive program anymore.” 

Those who have had positive experiences with the program report regular interactions with 
program staff, the staff has been pleasant, and the interactions are positive. The 
communications were mainly through email, and the inquiries were responded to quickly.  

For the most part, COVID-19 pandemic-related issues have not impacted equipment availability. 
Alternative equipment can typically be found for any material that is delayed. One trade ally 
mentioned changing their recommendations based on product availability, but the alternative 
technology remained program eligible. A few times, the DesignLights Consortium changed 
which lamps were qualified, which was seen as having a more significant impact.  

10.5.4 Satisfaction 

Overall, participants rated their satisfaction with the program highly. Nearly two-thirds of 
participant respondents said they were very satisfied with the SBS program overall, and an 
additional 36 percent reported being satisfied. Two participants said they were neutral about the 
program, and one reported being dissatisfied with it. When those who were less than very 
satisfied with the program were asked if there was anything EAL could have done to improve 
their experience in the program, over 67 percent responded, no (25 respondents). Of the twelve 
respondents who said yes, nearly half suggested improving communication regarding 
awareness of the program or mentioned that they would have appreciated more communication 
from contractors or program staff (5 respondents). Two respondents indicated improving the 
contractors available through the program. Other responses included that their contractor only 
did half the work installing a light fixture, requests for faster installation time, higher rebates, and 
reimbursement for the cost of the lighting (one respondent each).  
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Participants’ overall high satisfaction in the program was also seen in their satisfaction with EAL 
overall. Sixty-one percent of respondents said they were very satisfied, and an additional 36 
percent said they were satisfied with EAL overall as an electric service provider. 

 
Figure 18. Participant Satisfaction with the Small Business Solutions Program and Entergy as a 

Service Provider 

Source: Questions SAT3, SAT5 
*Don’t know and refused responses excluded. 

 
Figure 19 shows satisfaction ratings relating to specific aspects of participants’ experiences with 
the program, including the usefulness of the energy audit, the incentive application process, the 
contractor, the scheduling process, the amount of the discount or incentive, the length of time to 
receive the incentive, the support provided by EAL or implementation staff, the performance of 
the cooling system since the tune-up, and contractor who performed the tune-up. Like overall 
program satisfaction, ratings were high across all specific program aspects queried in the 
survey, with at least one-half of respondents saying they were very satisfied with each element. 
The one exception was for the contractor who performed the tune-up, where 42 percent of 
respondents indicated they were very satisfied with the contractor. Dissatisfaction with the 
contractor performing the tune-up (2 respondents) was due to the customer not knowing the 
contractor was coming to their house and that the thermostat was turned down too low, lights 
were left on, doors left unlocked, and equipment was mislabeled. 
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Figure 19. Participant Satisfaction with Program Aspects 

 
Source: Question SAT1. 

*Don’t know, not applicable, and refused responses are excluded. Values less than three percent have been 
suppressed for visual purposes. 

 

Trade allies reported high overall satisfaction with the program, with an average rating of 3.9 on 
a scale where one is not at all satisfied and five is very satisfied. Satisfaction with interactions 
with program and implementation staff and the information and support received through the 
program averaged 3.6 (from 10 respondents), and the type and variety of equipment eligible for 
the program averaged 4.3 (from 5 respondents). While satisfaction with the program seemed 
high, trade allies noted several areas where the program could be improved. The most 
mentioned improvement (mentioned by five respondents) centered around the incentive 
payment process, specifically the long delays in getting payment and the payment method. 
Trade allies were interested and excited to have a direct deposit option as an improvement in 
the following program year. Communication was also an area mentioned for improvement. 
Three trade allies felt communication with implementation staff could be improved. Trade allies 
talked about how it is difficult to speak with a live person, and communication is directed to 
email. Once an email is sent, it could take days to get a response or multiple emails to resolve 
one issue. Other recommended improvements included streamlining the process (two 
respondents), additional training, especially when rolling out new features like the online 
submissions (one respondent), and improvements to the new construction portion (one 
respondent). One contractor in the CoolSaver measures felt the requirement around the 
refrigerant could be eliminated as it is not required in territories outside of EAL’s. 

Regarding incentive amounts, one trade allies had a suggestion related to the SBS program. 
This respondent indicated EAL could incentivize fixtures a little better than tubes.  
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10.6 NET-TO-GROSS RESULTS 

10.6.1 Net-to-Gross Methodology 

We assessed NTG via self-reports through the participant customer survey based on the 
guidance outlined in Protocol F of TRM 9.0. As previously mentioned, to minimize recall 
concerns, and to allow for enough time for spillover to occur, free-ridership and spillover 
questions were not asked of everyone, and free-ridership and spillover were calculated 
separately. The EM&V completed 97 participant surveys accounting for 110 different measures. 
Among those, 72 received the free-ridership battery, and 72 received the spillover battery, with 
34 respondents receiving both the free-ridership and spillover series (July 2021 to December 
2021 participants). Table 140 shows how the response counts broke out for free-ridership and 
spillover based on their participation date. 
 
Table 140. Summary of Self-Report Participant Survey Respondents by Participation Period for the 

Small Business Solutions Program 

Participation period Project type 

Measures evaluated 

Free-ridership Spillover 

January 2021−June 2021 AC tune-up N/A 5 

Domestic hot water N/A 2 

Envelope N/A 6 

Lighting N/A 15 

Wi-Fi thermostat N/A 10 

Total N/A 38 
July 2021−December 2021 AC tune-ups 6 6 

Domestic hot water 1 1 

Envelope 4 4 

Heat pump tune-ups 1 1 

Lighting 16 16 

Wi-Fi thermostat 6 6 

Total 34 34 
January 2022−June 2022 AC tune-ups 5 N/A 

Domestic hot water 3 N/A 

Envelope 6 N/A 

Heat pump tune-up 3 N/A 

Lighting 13 N/A 

Wi-Fi thermostat 8 N/A 

Total 38 N/A 
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The survey included structured questions about the participant’s decision to pursue rebated 
energy-efficient upgrades to estimate free-ridership. As the TRM 9.0 does not allow for partial 
free riders, participants were either classified as full-free-riders (100 percent free-ridership) or 
non-free-riders (0 percent free-ridership) based on their responses to these decision-making 
questions. Table 141 below shows the survey questions we used to classify free riders. 
 

Table 141. Self-Report Free-Ridership Survey Questions 

Survey question Response options 

FR2. Before learning about the <PROGRAM> program, was your 
organization already planning to purchase and install the <MEASURE> 
project in <YEAR>?  
If CoolSaver: Before learning about the discount available through the 
<PROGRAM>, was your organization already planning to have a high 
level <MEASURE> performed in the same year?  

01 Yes 

02 No 

88 Don't know 

99 Refused 

FR3. If the program incentive/discount had not been available, would 
your <YEAR> budget have accommodated the full cost of the 
<MEASURE>? 

01 Yes 

02 No 

88 Don't know 

99 Refused 

FR4. If the incentive/discount or other assistance from the program had 
not been available, would you still have purchased the exact same 
<MEASURE> project, or would you have purchased something 
different?  

01 Same [SKIP TO FR7] 

02 Different 

88 Don't know 

99 Refused 

FR5. [ASK IF FR4 <> 1] Would you have purchased and installed any 
<MEASURE> at all?  
If CoolSaver: If the discount had not been available, would you still 
have purchased any <MEASURE>?  

01 Yes  

02 No 

88 Don't know 

99 Refused 

FR6. [ASK IF FR5 = 1] Would it have been the same level/efficiency, 
higher level/efficiency, or lower level/efficiency? 

01 Same level of efficiency 

02 Higher efficiency 

03 Lower efficiency 

88 Don't know 

99 Refused 

FR7. [ASK IF FR4 = 1 OR FR5 = 1] If the incentive/discount or other 
assistance from the program had not been available, when would you 
have installed/performed the <MEASURE>? Would you have 
installed/performed it…  

01 At the same time or sooner 

02 Within one year 

03 One to two years later 

04 Three to five years later 

05 More than five years later 

88 Don't know 

99 Refused 
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We followed the same criteria for classifying free riders used in previous evaluation research for 
consistency and comparability with prior evaluation results. To be classified as a full-free-rider, 
respondents must have indicated all the following conditions; any respondent that did not meet 
all three of these conditions we classified as a non-free-rider: 

• were already planning to purchase and install the project in the same year before 
learning about the program (FR2 = 1), 

• budget would have accommodated the full cost of project in the absence of the 
program rebate (FR3 = 1), and 

• would have purchased the same or higher efficiency measure within one year in the 
absence of the program ((FR4 = 1 OR (FR6 = 1 OR 2)) AND (FR7 = 1 OR 2)). 

The participant survey also included several consistency checks to verify a participant’s free-
ridership status. These consistency checks provide additional information about the participant’s 
decision to install the program-provided measures and substantiate their classification as full or 
non-free-rider. Consistency check questions include whether the participant received a 
recommendation to install a piece of equipment, how influential that recommendation was on 
their decision, and how influential the program incentive and other assistance were on their 
decision to install the program measure.  

To assess spillover, we asked about recent installations of any additional energy-efficient 
improvements made since program participation without financial assistance from EAL. 
Respondents were then asked how important their experience in Entergy’s SBS program was to 
their decision to install these additional improvements. Full savings were attributed to the 
program as spillover if the respondent said very important, and one-half-savings were attributed 
to the program if the respondent said somewhat important. Respondents who stated that their 
experience was not at all important or not very important received no spillover savings. We used 
a conservative approach and quantified spillover savings only for “like” measures eligible for 
commercial EAL incentives and excluded lighting measures. Lighting was excluded from this 
analysis due to upstream lighting rebates provided through other EAL programs; in many cases, 
customers may not be aware that the lighting they purchase is already discounted by EAL. 

Free-ridership and spillover rates were estimated for each respondent using the methodology 
approach described above. Individual free-ridership and spillover rates were then weighted to 
adjust for proportional sampling differences, non-response, and gross energy savings to 
calculate overall estimates representative of the program population. NTG ratios were then 
calculated using the following equation: 

NTG Ratio = 1 – Free-ridership + Spillover 

10.6.2 Detailed Results 

Inclusive of free-ridership and spillover, the evaluation resulted in an overall NTG ratio of 
100 percent. Only one respondent said they would have completed their project without the 
program resulting in a free-ridership ratio of less than 1.0 percent. Because some spillover was 
observed, which offsets most free-ridership, the overall NTG ratio is 100 percent. Table 142 
summarizes NTG results. 
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Table 142. Summary of NTG Results for the Small Business Solutions Program 

Measure category Free-ridership Spillover NTG 

CoolSaver Less than 1% Less than 1% 99.9% 

Non-CoolSaver 0% 0% 100.0% 

Program overall Less than 1% Less than 1% 100.0% 

 
Feedback from participants suggests that the program was highly influential in the decision to 
install energy-efficient measures. One respondent said they were planning to purchase and 
install their rebated energy efficiency measures in the same year before learning about the 
program and had the budget allocated to make the improvement. The measure associated with 
this respondent was a Wi-Fi thermostat. Ten other respondents said they were planning to 
purchase and install their rebated equipment. Five did not have the budget to accommodate the 
project's full cost, and the others provided conflicting information about their decision to make 
the improvement and the program's impact. Hence, these were determined to be non-free-
riders. 

Six respondents said they installed additional “like” energy-efficiency measures. We were only 
able to attribute spillover to one respondent who said they installed an additional thermostat 
because of the program. Four of these respondents said they installed additional lighting and 
were excluded from spillover. With lighting being rebated through upstream channels, we did 
not want to double-count any savings associated with lighting measures. One respondent did 
not provide any detail on the amount of additional equipment installed; therefore, we could not 
calculate spillover. 

Ten respondents said they installed measures “unlike” the equipment they installed through the 
program and that the EAL programs were important in making the improvements. While we do 
not calculate savings associated with the unlike measures because we are unable to collect 
enough detail, we present the information as indicators. Five respondents installed lighting 
measures, two respondents installed HVAC equipment, one respondent installed refrigeration 
equipment including a freezer, one respondent installed a window and installation, and one 
respondent indicated they replaced some wiring.  

Trade ally interviews support this finding. Without the program, trade allies said their sales of 
energy-efficient equipment would have either decreased or remained the same without the 
assistance from EAL’s programs.  

10.7 OVERALL SAVINGS ESTIMATES 
The ArchEE tracking system was the primary tool for checking claimed savings and performing 
evaluation savings calculations across a participant census. The tracking system contained the 
key assumptions and parameters necessary for calculating measure savings. After performing 
evaluation savings calculations across all measures claimed by the SBS program, the EM&V 
team found discrepancies in some measure categories. Those discrepancies that had the most 
considerable impact on program savings were discrepancies found during the tracking system 
data review and project-level engineering reviews for tune-up measures and lighting control 
measures as detailed above. 
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The EM&V team calculated savings across the program measures based on the tracking data 
review and desk review results. The overall SBS program evaluated savings resulted in slightly 
lower energy and higher demand savings than those calculated by the program implementer 
(99.6 percent kilowatt-hour and 102.8 percent kilowatt realization rates). The evaluated savings 
are based on the results of savings calculations and adjustments made across the tracking 
system and supplemented by the results of the 25 sampled accounts, as discussed above. 
Tune-up measure savings were based on the results of the tracking system review. 

The overall realization rates were affected most by variances between the claimed and 
evaluated savings (kilowatt and kilowatt-hour) from two lighting projects where the building type 
was adjusted from retail: excluding malls & strip centers to service (excluding food). Another 
major contributor to savings adjustments was from Wi-Fi thermostat measures due to incorrect 
deemed energy and demand savings values being used for heat pumps in reported savings.  

Table 143 shows that lighting measures had the most considerable variances and contributed 
the largest portion of program savings. Overall, these findings resulted in the most significant 
impacts on changes in kilowatt-hours and kilowatts for the program. 
 

Table 143. Small Business Solutions Program—Final Evaluated Energy Savings and Realization 
Rates by Measure Strata 

Strata 
Ex-ante savings Ex-post savings Realization rate 

Data source kW kWh kW kWh kW kWh 
Lighting—
high 

564.7 3,475,635 564.7   3,475,617  100.0% 100.0% Desk reviews and 
site visits 

Lighting—
medium 

734.1 4,404,348 809.7   4,326,855  110.3% 98.2% Desk reviews and 
site visits 

Lighting—
low 

903.2 4,672,650 903.2   4,672,643  100.0% 100.0% Desk reviews and 
site visits 

Other 80.3 1,837,511  79.5   1,836,722  98.9% 100.0% Desk reviews and 
site visits 

Tune-ups 423.7 3,088,109 425.7  3,094,884 100.5% 100.2% Tracking system 
review 

Total 2,705.9 17,478,253 2,782.8 17,406,720 102.8% 99.6%  

10.8 QUALITY CONTROL/QUALITY ASSURANCE PROCESSES 

EAL worked with the implementer CLEAResult to develop a quality management process for all 
EAL commercial programs. This process can be used for projects with or without a trade ally.  

For trade-ally projects, CLEAResult emphasizes trade ally training to remind trade allies of 
program processes, technical requirements for measures, application requirements, and 
awareness of the QC process. QC protocols include clear pass/fail thresholds for addressing 
trade ally performance. During the post-inspection of any project (trade-ally-driven or not), the 
fail condition results if the work scope is significantly incomplete, the efficient measures are 
found to be ineligible, or there are safety or code issues with the installation. A failed project 
causes the trade ally to be removed from the reduced inspection rate list that the program 
maintains and is put under probationary status. Once a trade ally is removed, that contractor 
must complete five consecutive projects without "failures" to be returned to the reduced 
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inspection rate list. For a trade ally to qualify for the reduced inspection rate, they must complete 
five consecutive projects without a failure as determined by the program implementer.  

Customers must sign a customer agreement to be eligible for the program; as part of this 
agreement, the customer is willing to allow a field inspector to perform a QC inspection. These 
inspections could happen to any project regardless of scope. An inspection form was developed 
to perform standardized and consistent inspections to ensure the equipment is being used 
following the guidelines outlined in the customer agreement. 

Below are the steps that are followed during the QA/QC process, as outlined in the Quality 
Control and Assurance Process Manual: 

• enrollment and customer verification, 

• project documentation and completeness review, 

• pre-engineering QC and approval, 

• pre-installation inspection, 

• pre-installation inspection corrections—trade-ally-driven projects, 

• post-installation QC, 

• post-installation inspection, 

• post-installation inspection corrections—trade-ally-driven projects, 

• post-engineering approval, and 

• post-project review and closeout. 

For all projects, the QA/QC process begins with verification that customers are eligible for 
participation in the program. Next, project documentation (including contact information, signed 
proposal, W9 forms, and pre-installation photos) is verified to be complete. Following the 
documentation check, the engineering team at CLEAResult checks to ensure that the project is 
installing eligible equipment and that savings parameters and calculations are accurate. For QA, 
the program staff also conducts reviews of each incentive application. After the engineering QC 
check, proposals that do not pass all aspects of the review are rejected and sent back for 
completion.  

The next stage in the QA/QC process occurs during the pre-installation inspection stage, where 
pre-installation inspections are conducted to confirm pre-installation conditions. These 
inspections are completed for 100 percent of custom projects and the largest (approximately 
10 percent) trade-ally projects identified by kilowatt-hour savings. For the SBS program, larger 
projects are defined as those with savings estimated at over 60,000 kWh. Inspections are also 
completed for all prescriptive projects submitted by a non-trade ally or submitted by a trade ally 
under probation. A minimum of ten percent of all other projects under 60,000 kWh are also 
inspected. Trade allies who are not under probationary status must have at least ten percent of 
their total project quantities pre- or post-inspected. Any findings during the pre-inspection stage 
are returned to the trade ally to make corrections before the project may proceed. 
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Following the installation of the project, a post-installation QC check is performed via a review of 
documentation, to verify invoicing, any changes to the project, and a review of submitted 
photos. Any findings during this QC check are once again returned to the trade ally to make 
corrections before the project may proceed. An on-site inspection is then conducted following 
the same sampling methodology as detailed in the pre-installation inspection above. 

At the final stage of the process, a final engineering review of the post-installation notes, 
completeness of documentation, and post-inspection photos is performed. Project savings 
calculations or incentives are adjusted as appropriate. When this complete, the project and all 
required documentation is submitted to EAL for approval and project closeout. 

As part of the SBS program evaluation activities, the EM&V team assessed the program's 
documentation and the 25 sampled projects used to inform the impact evaluation. The 
documentation included: 

• program manual; 

• program tracking system/database extracts; 

• supplemental project-level documentation: 

o customer proposals and project agreements, 

o invoices, 

o pre-inspection form (where applicable), 

o post-inspection form (where applicable), and 

o photographic documentation (where applicable). 

As noted in the prior sections, the EM&V team confirmed that the information presented in the 
ArchEE tracking system was mostly accurate compared to that in the project documentation. In 
general, the documentation provided project information that aligned with the stated QC goals, 
though the EM&V team found three specific areas for improvement: 

1. Ensure photographic documentation provided is clear and legible and include nameplate 
photos of lighting model numbers and HVAC units, when possible,  

2. Provide lighting specification sheets, and  

3. Provide work orders and/or post-inspection reports on all projects. 

368

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  220 
EAL Evaluation Report—PY2022 

11.0 PUBLIC INSTITUTIONS SOLUTIONS 

The Public Institutions Solutions (PIS) program offers commercial customers cash and non-cash 
incentives for energy efficiency improvements. The program targets governments, government-
owned institutions, and public-private education entities. Through technical assistance in energy 
performance benchmarking; energy master planning; and identifying, assessing, and 
implementing energy efficiency technologies, the program educates and assists customers in 
integrating energy efficiency into their short- and long-term planning, budgeting, and operational 
practices. This program was named CitySmart before program year (PY) 2020 (PY2020). 

Program participants are consulted about the available offerings and financial incentives for 
eligible efficiency measures installed in their facilities using a network of trade allies. Trade allies 
are responsible for analyzing customers' energy use, identifying energy efficiency improvement 
projects, and installing the recommended measures. The program offers direct-install, 
prescriptive, and custom measures, which require measurement and verification (M&V). The 
incentive levels vary by the number of installed measures. 

The program benchmarks customers' energy use through hands-on expertise and consulting 
and identifies a roadmap to success. Customers are given guidance throughout their experience 
in the program. The PIS program is designed to minimize the following market barriers to 
energy efficiency implementation for Entergy Arkansas, LLC's (EAL) PIS customers: 

• budget constraints, 

• lack of understanding about project financials, and 

• lack of awareness of energy-efficient technologies. 

The program is implemented by EAL and CLEAResult, who provide recruitment, marketing, 
outreach, and training to trade allies. On behalf of EAL, CLEAResult performs energy 
assessments, directly installs measures (e.g., light-emitting diodes (LED), low-flow faucet 
aerators, pre-rinse spray valves, weatherstripping), conducts pre- and post-implementation 
inspections, maintains the program quality assurance/quality control (QA/QC) standards, and 
administers the incentive process—including program tracking—directly with participating trade 
allies. 

In support of the impact evaluation, the evaluation, measurement, and verification (EM&V) team 
conducted a tracking system review for all measures, a separate database review for tune-up 
measures, desk reviews on a randomly selected sample of 30 projects, 15 site visits, and a 
review of program documentation. As part of the PY2022 evaluation for the program, the EM&V 
team conducted 59 telephone surveys with recent program participants. The surveys collected 
process evaluation information and structured questions to assess free-ridership and participant 
spillover for the NTG evaluation. Program staff interviews focused on discussing PY2022 
progress and challenges and implementing PY2021 evaluation recommendations presented in 
the Executive Summary (Section 1.0).  
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Table 144. Public Institutions Solutions Program—Data Collection and Evaluation Activities 

Net-to-gross (NTG) 
approach 

Process evaluation 
activities 

Gross impact evaluation completes 

Tracking 
system 
review 

Desk 
reviews 

On-site 
M&V 

Metered 
data 

analysis72 

Updated from current 
evaluation research 

Program staff interviews (2) 
Materials review 
Participant surveys (59) 
Market actor interviews (12)  

Census 30 15 8 

11.1 KEY FINDINGS 
Based on the PY2022 program tracking data, the PIS program incentivized energy efficiency 
measures to 263 unique participants73 through 31 trade allies. Table 145 provides the program's 
claimed savings by measure category, where the most considerable amount of claimed 
participants (41 percent) and savings (52 percent) were attributable to tune-up measures. The 
most significant participation and savings for non-tune-up measures were for lighting 
(36 percent of participants and 23 percent of energy savings). Another considerable measure in 
terms of participation was continuous energy improvement (CEI), with 11 percent of participants 
and 14 percent of energy savings. 
 

Table 145. Public Institutions Solutions Program—Reported Participation and Savings74 

Measure category Trade allies Participants** Projects 

Program 
savings 

(kWh) 

Percentage of 
program savings 

(kWh) 

Custom—CEI 0  30   36   2,920,350  14.3% 

Custom—other 3  3   3   570,893  2.8% 

Domestic hot water* 0  5   9   124,101  0.6% 

Envelope* 0  20   21   833,009  4.1% 

HVAC 11  19   22   659,777  3.2% 

Lighting 11  90   95   4,244,330  20.8% 

Lighting—New 
Construction 

4  5   6   413,240  2.0% 

Tune-ups 9  108   2,577   10,632,090  52.1% 

Total 31 263 2,757  20,397,791  100.0% 
* The implementer directly installed all measures. 
** A participant may install measures across multiple measure categories or multiple projects. Thus, the total count 

of participants and projects may not equal the sum of individual rows by measure category. 

 
72 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site M&V. 
73 A unique participant is based on a single utility account number. 
74 ArchEE extract dated January 24, 2023. 
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In PY2022, the PIS program reported 20,398 MWh in gross energy savings and 2.9 MW in 
gross demand savings. Table 146 below shows the reported and evaluated savings across the 
program. The program fell short of achieving its planned energy and demand savings goals, 
reaching 78 percent of the annual energy and 46 percent of the annual demand savings goals. 
 

Table 146. Public Institutions Solutions Program—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio* 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings (MWh) 20,398 19,479 95.5% 98.7% 19,225 6.6% 

Demand savings 
(MW) 

 2.9   2.8  96.5% 98.6% 2.7 2.9% 

* NTG ratios displayed in the table are weighted based on the evaluated net savings results. The NTG ratios used at 
the measure level are 0.98 for the tune-up and commercial Wi-Fi thermostats, and 1.0 for everything else. 

 
Table 147. Public Institutions Solutions Program—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh) 24,661 19,225 78% 

Demand savings (MW)  5.9   2.7  46% 

 
The PIS program's evaluated energy savings and demand savings were slightly lower than the 
reported savings (95.5 percent kilowatt-hour realization rate, 96.5 percent kilowatt realization 
rate). During the desk review and on-site process, the EM&V team adjusted lighting installed 
fixture types and quantities, and envelope installed gap lengths. Another finding that significantly 
impacted savings on many measures was adjustments to heat pump projects in the tune-up and 
Wi-Fi thermostat measures. 

In previous years, key updates to the program's tracking database were made, which improved 
the data's clarity and accuracy. The changes included correcting duplicate trade ally names and 
IDs in the tracking system and including the DesignLights Consortium (DLC) or ENERGY 
STAR® product IDs for all products sold through the program. The recommendations presented 
below for PY2022 focus on further improving data accuracy and consistency. 

NTG research was conducted in PY2022 for PIS program and tune-up measures. The 
evaluation researched NTG ratio is 100 percent for the non-tune-up portion of the program. 
Segmented by whether the measures were tune-ups, the tune-up measures NTG ratio is 
97.6 percent for kilowatt-hours and kilowatts while the non-tune up NTG ratio is 100.0 percent. 

11.2 RECOMMENDATIONS 
The EM&V team has identified key findings and recommendations for consideration by EAL 
(Table 148), which primarily focus on improving the realization rate in the following program 
year and increasing the transparency, accuracy, and evaluability of program savings in the 
future for the PIS program. 
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Table 148. Public Institutions Solutions Program—PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Review 
savings algorithms for 
commercial Wi-Fi thermostat 
measures to ensure 
consistency. 

The EM&V team found 12 projects with a 
reported air conditioning with electric resistance 
heat type incorrectly calculated energy and 
demand savings. Energy savings were 
calculated as if the site had a heat pump. The 
demand savings were calculated by dividing the 
deemed heat pump heating energy savings by 
8,760 instead of the deemed cooling savings, 
which aligns with EAL's peak demand period.  
During the tracking system review, the EM&V 
team also identified 16 projects where the 
reported fuel type was heat pump, but kilowatt-
hour savings were calculated using deemed 
savings values for only an electric AC unit.  
During the tracking system review, the EM&V 
team also identified nine projects where the 
reported fuel type was electric AC with electric 
resistance heat, but kilowatt-hour savings were 
calculated using deemed savings values 
associated with a heat pump unit.  
The EM&V team recommends reviewing the 
deemed savings values and calculation 
algorithms for Wi-Fi thermostat measures to 
ensure consistency based on the tracked fuel 
type.  

Recommendation 2: Increase 
QA/QC on certified/non-certified 
lights for lighting retrofit 
projects.  

During the desk review, the EM&V team found 
three lighting retrofit projects where a number of 
the installed lights were ENERGY STAR-certified 
and not claimed in the savings. For another 
project some lights were not certified and that 
resulted in a reduction in the energy and demand 
savings. 
The EM&V team recommends more careful 
QA/QC procedures for the lighting retrofit reports 
to limit future data errors of these types. 

Recommendation 3: Increase 
QA/QC on square footage and 
perimeter estimates for lighting 
new construction projects.  

During the desk reviews, the EM&V team found 
two projects with square or linear feet estimates 
which were reduced in the evaluated savings. 
For one project, the square feet for one portion of 
the building was calculated as if it was 
rectangular when there was a significant cut-out. 
For another project, a section of wall was 
included in the baseline allowance for perimeter 
lighting where no fixtures were installed.   
The EM&V team recommends more careful 
QA/QC procedures for the area and length 
estimates on new construction lighting projects to 
limit these types of errors in the future.  
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Type Recommendation Key finding 

PY2022 process 
recommendations 

Recommendation 4: Review 
incentive levels related to 
daycares and nonprofit 
organizations.  

One contractor felt the program incentives were 
fair but low, specifically for daycares and 
nonprofit organizations with classrooms. 

Recommendation 5: Review 
the time trade allies wait to 
receive the incentive checks. 

Trade allies mentioned delays in getting rebate 
checks, sometimes a month or more. Delays can 
have a significant impact on trade allies, 
specifically smaller organizations. An 
improvement a trade ally mentioned was around 
having direct deposit.  

Recommendation 6: Improve 
communication and 
responsiveness to customer 
and trade ally questions. 

Communication with implementation staff around 
submitted applications was mentioned as a point 
of frustration among trade allies. Trade allies 
appreciate the ability to speak to a live person, 
receive emails with detailed instructions on what 
needs to be updated, and have their application 
reviewed in full, not one piece at a time. 
Customers' areas for improvement also centered 
around communication and responsiveness with 
program staff. 

 
Table 149. Public Institutions Solutions Program—Status of Prior Year Recommendations 

Status of prior year recommendations   
PY2020 impact 
recommendations 

• Work collaboratively with the EM&V team to revise the Continuous Energy 
Improvement M&V Plan to address peak demand concerns. 
o Continuing. The implementer continued to use the demand analysis method 

for most projects in PY2021, an area where smart-meter data could help 
refine demand impacts in the future. 

• Collect detailed annual operating hours (AOH) documentation to support 
custom AOH values for non-deemed lighting projects. 
o Complete. The program documentation around custom AOH increased in 

PY2021, and there were fewer adjustments made to the evaluated savings 
than in previous program years. 

PY2020 process 
recommendations 

• Increase QA/QC efforts of the tune-up measure database to ensure savings 
are being calculated correctly and for the appropriate equipment type. 
o In progress. Multiple tune-up measures with systematic errors incorrectly 

calculated energy or demand savings based on the tracked system heating 
and cooling parameters. 

PY2021 impact 
recommendations 

• Review savings algorithms for commercial Wi-Fi thermostat measures to 
ensure consistency. 
o In progress. Wi-Fi thermostats continued to have inconsistencies in the 

calculations of savings leading to realization rate adjustments. 
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Status of prior year recommendations   
PY2021 process 
recommendations 

• Increase QA/QC of data recorded from direct-install projects and enter into 
ArchEE for savings to improve consistency. 
o In progress. In PY2022, data entered from direct-install projects still had 

consistency issues that lead to adjustments for individual projects. 

11.3 METHODOLOGY 
This section summarizes the methodologies used for the evaluation of the PIS program. 

11.3.1 Impact Evaluation 

The evaluated savings results are based on calculations and adjustments made during the 
tracking system review, tune-up measure review, 30 engineering desk reviews, and 15 site 
visits. Savings adjustments were made at the project level. Final evaluated savings for the tune-
up measures are based on adjustments made during the tracking system review. All other 
measures' evaluated savings results are based on desk review and site-visit level adjustments 
by sampled strata. The tracking system informed qualitative findings and served as a guide for 
potential issues for investigation during desk reviews. 

To perform the PY2022 impact evaluation, the EM&V team completed the following activities: 

• staff interviews and ongoing discussions; 

• program website review of eligible measures, incentives, and participating trade allies; 

• program manual and supplemental documentation review; 

• program tracking system/database reviews; 

• review of the tracking system and M&V database for tune-ups and commercial Wi-Fi 
thermostats; 

• engineering desk review of 30 sampled accounts, representing 30 individual projects; 
and 

• on-site M&V of 15 sampled accounts that also received desk reviews.  

Table 150 shows the sample design and achieved sample sizes for the different data collection 
types employed for the impact evaluation effort. 
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Table 150. Public Institutions Solutions Program—Data Collection Efforts and Project Types 

Data collection activity Design sample 
Achieved 

sample 
Custom 
projects 

Prescriptive 
projects 

Staff interviews 2 2 N/A N/A 

Tracking system data review75 Q1–Q2 census Q1–Q2 census N/A 90 

Engineering desk review 30 30 9 21 

On-site M&V visit76 15 15 0 15 

Tune-up measure data review Census Census N/A N/A 

 
Most of the measures incentivized by the PIS program in PY2022 are currently included in the 
TRM 9.0, Volume 2. Specific sections of TRM 9.0 associated with the savings developed for the 
PIS program measures are provided in Table 151. These prescriptive algorithms and 
assumptions were the basis of the savings methodology used by the implementer and the 
EM&V team for energy and demand savings analysis purposes.  
 
Table 151. TRM 9.0 Prescriptive Algorithms Utilized by the Public Institutions Solutions Program 

Measure category TRM 9.0 section  TRM 9.0 measure name 

Domestic hot water 3.3.2 Faucet aerators 

3.3.5 Low-flow showerheads 

3.7.12 Low-flow pre-rinse spray valves 

Envelope 3.2.10 Commercial door air infiltration 

HVAC 3.1.16 Unitary and split-system AC/HP equipment 

3.1.17 Air- or water-cooled chilling equipment (chillers) 

Lighting 3.6.2 Lighting controls 

3.6.3 Lighting efficiency 

 
Air conditioner, chiller, and heat pump tune-ups, and overhead door weatherstripping measures 
were also incentivized through the PIS program. Overhead door weatherstripping measures do 
not strictly adhere to TRM 9.0 but instead follow prescriptive approaches developed by 
CLEAResult based on the TRM algorithms for commercial door air infiltration. Additional project 
details outside ArchEE were required to evaluate the tune-up measures, which follow a partial 
M&V approach. A separate tracking system review was conducted for all tune-up measures 
across the three commercial programs. 
  

 
75 ArchEE extract dated August 23, 2022. The count of prescriptive projects is the quantity of unique 

JobId numbers for the measure categories included in the Q1–Q2 tracking database review. 
76 On-site visits were recruited from the list of participants that received desk reviews, nesting the on-site 

sample within the desk review sample. 
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Table 152. Non-TRM Prescriptive Algorithms Utilized by the Public Institutions Solutions Program 

Measure category Measure description 

Tune-ups (formerly 
CoolSaver) 

Chiller tune-up air-cooled comfort cooling 

Commercial AC post-test-out 

Commercial AC pre-clean 

Commercial central air conditioner (tune-up) 

Commercial heat pump (tune-up) 

Commercial HP post-test-out 

Commercial HP pre-clean 

Commercial Wi-Fi thermostat 

Envelope Overhead door weatherstripping 

11.3.1.1 Tracking System Review 

The EM&V team reviewed all tracking data to assess the extent to which it provided the key 
input parameters needed for TRM 9.0-based algorithms. The tracking system data review 
began using TRM 9.0 as a reference in our review of measure-level savings assumptions. 
Chapters of TRM 9.0 utilized for the tracking system review are described above in Table 151. 

The EM&V team reviewed the tracking systems linkage to the TRM 9.0 deemed savings 
algorithms used to estimate savings. This review was completed across a census of the 
program measures at the end of Q277. The utility's tracking database stores all the critical input 
variables and assumptions necessary for savings calculations. This review is conducted mid-
year to help facilitate changes in the algorithm applications before the end of the year, where 
they might cause discrepancies in reported versus verified savings. After the measure-level 
review, the EM&V team verified energy savings calculations for engineering fundamentals, 
appropriateness, and accuracy. 

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings outlined in TRM 9.0 used to estimate project savings. 
Third, it assessed the ability of the tracking system to support future evaluation needs. 
 

 
77 Tracking data downloaded September 23, 2022. 

376

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  228 
EAL Evaluation Report—PY2022 

 

Table 153. PY2022 Q1–Q2 Tracking System Reported Energy Savings by Measure Category 

Measure 

Reported savings 

kW kWh 

Domestic hot water 4.0 62,916 

Envelope 3.0 323,463 

HVAC 55.0 330,228 

Lighting 414.0 2,682,106 

Total evaluated 476.0 3,398,713 

Tune-up and Wi-Fi thermostat78 608.0 1,141,810 

Custom 90.0 570,893 

Total 1,174.0 5,111,416 

11.3.1.2 Tune-Up and Wi-Fi Thermostat Measurement and Verification Review 

The EM&V team reviewed all the tune-up and commercial Wi-Fi thermostat measures with a 
comprehensive tracking system review, supplemented with engineering reviews of the M&V and 
deemed savings methodologies. These measures are tracked in ArchEE but have supplemental 
data in external databases necessary for evaluation. The tracking system reviews focused on 
replicating individual measure savings results and determining population variances. 

11.3.1.3 Desk Reviews and Site Visits 

The optimal count of sample units for the custom, lighting, and other strata were determined 
based on PY2018 through PY2021 savings representations for each stratum. These savings 
were compared against the savings in ArchEE quarterly to determine whether there was an 
under- or over-representation of specific measure categories occurring compared to past years. 
Also, uncertainty in savings drove sampling considerations for the lighting stratum and other 
strata.  

The sampling plan for lighting accounted for the differences between fully deemed lighting 
projects and those using custom hours of use. For the whole population, lighting projects were 
considered deemed if all measures for a project were using the deemed value for annual 
operating hours (AOH) that is consistent with the building type as defined in ArchEE. For 
projects with any measure that uses annual hours of use that is not consistent with the building 
type, the entire project is considered non-deemed. For lighting, this is the classification process: 

1. Projects were divided into deemed and non-deemed based on whether all measures 
used AOHs that matched their building type in the tracking system (deemed) or any 
measure deviated from that value (non-deemed). 

 
78 Tune-up and Wi-Fi thermostat measures are evaluated through a separate tracking system and M&V 

data reviews at the close of the program year. 
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2. The contribution of energy savings for both strata is examined. The base strategy is to 
oversample the non-deemed projects so that at 50 percent energy savings, twice as 
many non-deemed projects will be chosen. The amounts are then adjusted up or down 
for each program based on the actual percentage of energy savings for non-deemed 
compared to the whole population. 

In addition to the sub-strata for lighting projects, three sub-strata for custom projects were 
defined. The first sub-stratum is for CEI projects. The other two sub-strata divide projects by 
whether they went through the Early Engagement for High Profile Projects Protocol (early 
review) or they did not (other). The contribution of savings was used to determine the number of 
sample points for each sub-strata, with a higher weighting for other, a standard weighting for 
CEI, and a lower weighting for early review. For PIS, there were no early review projects in 
PY2022. 

The site visits were a nested selection of the desk reviews, meaning that all projects receiving a 
site visit assessment also received a desk review. Projects with variances that could be cleared 
up during the site visit were prioritized first, with remaining site visits randomly selected from 
within the desk review sample. Table 154 summarizes the result of the sampling for the PIS 
program. 
 

Table 154. Public Institutions Solutions Program—Summary of Sampled Savings 

Sampling strata Projects Projects sampled79 Reported kWh Reported kW 

Custom subtotal  39   9   3,218,248  298.8  

CEI  36  7  2,594,524  203.0  

Other  3  2  623,724  95.8  

Lighting subtotal  101   16   694,331  120.3  

Deemed 95  12  287,074  39.7  

Non-deemed  6  4  407,258  80.6  

Other subtotal  48  5  266,578  17.8  

Total  180   30   4,179,157  436.9  

11.3.2 Process and Net-to-Gross Evaluation 

11.3.2.1 Participant Surveys 

The EM&V team utilized a participant survey to inform the process and NTG evaluation. The 
survey included a series of questions that investigated sources of awareness and preferred 
methods of communication, participation experiences, program satisfaction, and firmographics 
to address the process evaluation. The survey also included a series of structured questions 
about the participant’s decision to pursue rebated energy-efficient upgrades to calculate the 
NTG rate. The EM&V team based the savings and calculations on those outlined in TRM 9.0 
EM&V Protocols. Where possible, TRM 9.0 recommends using a staggered data collection 

 
79 Two sampled projects had measures in multiple categories. 
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approach to collect free-ridership and spillover information to inform the NTG analysis, as free-
ridership is best assessed as close as possible to participation while spillover is best assessed 
after a reasonable amount of time has passed since participation. This rationale is especially 
pertinent in the C&I sector, where decision-making processes are typically more complex and 
involve longer lead times than in the residential sector. 

With these considerations in mind, the EM&V team stratified the sample frame for the 
participant survey into three 6-month participation periods; January 2021 to June 2021, July 
2021 to December 2021, and January 2022 to June 2022. Only participants in the two most 
recent periods (July 2021-June 2022) were asked free-ridership questions and included in the 
free-ridership assessment, limiting recall issues. Only those who installed energy-efficient 
upgrades within the first two six-month periods received spillover questions to allow more time 
for potential spillover effects to occur (January 2021-December 2021). All respondents received 
process-related questions. Table 155 illustrates the number of unique program participants per 
period their kWh savings.  
 

Table 155. Public Institutions Solutions Program—NTG/Process Participant Survey Sample Plan 

Participation 
period Measure category 

Count of 
projects in 

population* 

Reported 
(ex-Ante) 

kWh 

Assumed 
# of 

completes 

Survey Questions 
Free-

ridership Spillover Process 
January 
2021−June 
2021 

Custom 1 147,961 1 

N Y Y 

Domestic hot water 2 26,052 1 

Envelope 9 654,904 3 

HVAC 2 20,190 1 
Lighting 34 907,512 4 

Thermostat 173 7,779,997 6 

Tune-Up 77 829,676 5 
Total 255 10,366,293 20 

July 2021− 
December 
2021 

Custom 37 3,051,850 4 

Y Y Y 

Domestic hot water 2 10,801 1 
Envelope 6 277,966 3 

HVAC 1 7,272 1 

Lighting 61 4,727,911 5 
Thermostat 47 1,837,938 4 

Tune-Up 79 1,398,173 5 

Total 207 11,311,911 23 
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Participation 
period Measure category 

Count of 
projects in 

population* 

Reported 
(ex-Ante) 

kWh 

Assumed 
# of 

completes 

Survey Questions 
Free-

ridership Spillover Process 
January 
2022−June 
2022 

Custom 11 1,259,749 4 

Y N Y 

Domestic hot water 1 41,944 1 

Envelope 12 323,463 3 

HVAC 7 323,471 3 
Lighting 36 1,578,446 4 

Thermostat 48 4,263,679 5 

Tune-Up 44 756,190 5 
Total 136 8,546,942 24 

Total 562 30,225,146 66    

*Aggregated by AccountNumber and ServiceAddressLn1 for each measure category. 
**Actual number of completed surveys will depend on level of response. 

 
The EM&V team implemented the participant survey through our in-house Survey Research 
Center via computer-assisted telephone interviews. A total of 59 surveys were completed, 
averaging twelve minutes in length. Telephone surveys occurred between November 21 and 
December 15, 2022. 
 

Table 156. Public Institutions Solutions Program—Participant Survey Response Rate 
Disposition Total 
Sample 159 
  Not a utility customer 0 
Eligible sample 159 
Does not recall participating 19 
Refusal 3 
Incompletes (partial surveys) 1 
Language barrier 0 
Bad number 1 
Called out 0 
Not completed 76 
Completed 59 
Response rate   
Response rate 
(completed/eligible sample) 

37.1% 

 
In total, the EM&V team surveyed 48 participants on free-ridership and 47 participants on 
spillover based on their date of participation.  
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11.3.2.2 Contractor Interviews 

The contractor interviews were used to inform the process evaluation and support NTG 
analysis. The EM&V team interviewed ten contractors that participated in the prescriptive 
commercial programs and two for CoolSaver measures (tune-ups and Wi-Fi thermostats) during 
PY2022. Eligible contractors were initially contacted to schedule the interviews via email on 
December 5, 2022. Interviews were conducted between December 9, and December 21, 2022.  

Interviews were semi-structured using a topic guide, but evaluators followed the interview flow 
and modified questions as needed to fit the interviewee's circumstances. The contractor 
interviews explored (1) program involvement and experiences, (2) program attribution 
indicators, and (3) program satisfaction. 

11.4 DETAILED IMPACT EVALUATION RESULTS 
The PIS program's evaluated energy savings and demand savings were slightly lower than the 
reported savings (95.2 percent kWh realization rate, 96.2 percent kW realization rate). During 
the desk review and site visit process, the EM&V team corrected lighting installed fixture types 
and quantities, and envelope installed gap lengths. Another finding that significantly impacted 
savings on many measures was adjustments to heat pump projects in the tune-up and Wi-Fi 
thermostat measures. 

Corrections to tune-up and Wi-Fi thermostat projects that contributed additional energy (kWh) 
savings were primarily due to: 

• heat pump tune-up projects using algorithms associated with AC units, 

• tune-up projects using inconsistent and erroneous tonnages for the pre-clean line 
items, and 

• Wi-Fi thermostat measures using incorrect unit type (AC instead heat pump) in savings 
algorithms. 

Corrections to tune-up and Wi-Fi thermostat projects that reduced energy (kilowatt-hour) 
savings were primarily due to: 

• tune-up projects using inconsistent and erroneous tonnages for the pre-clean line 
items, and 

• Wi-Fi thermostat measures using incorrect unit type (heat pump instead of AC) in 
savings algorithms. 

Corrections to tune-up and Wi-Fi thermostat projects that contributed additional demand (kW) 
savings were primarily due to: 

• tune-up projects using inconsistent and erroneous tonnages for the pre-clean line 
items, and 

• Wi-Fi thermostat measures using heating savings instead cooling savings in demand 
(kW) savings algorithms. 
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Corrections to tune-up and Wi-Fi thermostat projects that reduced demand (kW) savings were 
primarily due to: 

• tune-up projects using inconsistent and erroneous tonnages for the pre-clean line 
items. 

Corrections to lighting projects that contributed additional savings were primarily due to: 

• fixtures installed that were DLC or ENERGY STAR certified but not claimed. 

Corrections to lighting projects that contributed reduced savings were primarily due to: 

• operating hours adjustment for an unoccupied building; and 

• adjustments to square footage and illuminated wall lengths for two new construction 
projects. 

A correction to an envelope project that contributed to increased savings was due to:  

• installed gap lengths not matching between project documentation and the values 
recorded in ArchEE. 

Corrections to custom projects that contributed additional savings were primarily due to: 

• change in building balance point from a regression analysis, 

• formula errors which did not include the full dataset for two projects.  

11.4.1 Participant Characterization 

Several different measures are provided to participants through the program. Within the tracking 
system, qualifying products are assigned to unique measure names. The mapping of these 
measure names to measure categories is provided below.  
 

Table 157. Mapping to Measure Category 

Measure description Measure category 
Continuous energy improvement Custom—CEI 

Custom—heating and cooling Custom—other 

Commercial showerheads Domestic hot water 

Faucet aerators Domestic hot water 

Pre-rinse spray valves Domestic hot water 

Commercial door air infiltration Envelope 

Overhead door weatherstripping Envelope 

Unitary AC equipment—unitary AC < 65000 btu/hr —replace-on-burnout HVAC 

Unitary AC equipment—unitary AC ≥ 65000 btu/hr—replace-on-burnout HVAC 

Unitary HP equipment—heat pump < 65000 btu/hr—replace-on-burnout HVAC 

Unitary HP equipment—heat pump ≥ 65000 btu/hr—replace-on-burnout HVAC 
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Measure description Measure category 
Water chilling equipment (air cooled) —replace-on-burnout HVAC 

Water chilling equipment (water cooled)—replace-on-burnout HVAC 

Halogens Lighting 

HIDs Lighting 

Integrated-ballast compact fluorescent lamps (CFL) Lighting 

Integrated-ballast LED lamps Lighting 

LEDs Lighting 

Lighting controls Lighting 

Magnetic ballast T5 or premium T8 retrofit of T12 Lighting 

Modular CFLs and CCFLs Lighting 

Other linear fluorescents Lighting 

Outdoor—halogens Lighting 

Outdoor—HIDs Lighting 

Outdoor—integrated-ballast LED lamps Lighting 

Outdoor—LEDs Lighting 

Outdoor—modular CFLs and CCFLs Lighting 

NC—integrated-ballast LED lamps Lighting 

NC—interior project savings Lighting 

NC—LEDs Lighting 

NC—lighting controls Lighting 

Outdoor—NC—LEDs Lighting 

Outdoor—NC—lighting project savings Lighting 

Chiller tune-up air-cooled comfort cooling Tune-ups 

Commercial AC post-test-out Tune-ups 

Commercial AC pre-clean Tune-ups 

Commercial central air conditioner (tune-up) Tune-ups 

Commercial heat pump (tune-up) Tune-ups 

Commercial HP post-test-out Tune-ups 

Commercial HP pre-clean Tune-ups 

Commercial Wi-Fi thermostat Tune-ups 

 
Table 158 below outlines the claimed number of program participants and the percentage of 
savings by measure category in PY2022. Tune-ups were the dominant measure category in 
PY2022, accounting for 57 percent of claimed demand (kilowatt) savings and 52 percent of 
claimed energy use (kilowatt-hours) savings. 
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Table 158. PY2022 Reported Public Institutions Solutions Participation and Savings by Measure 
Category 

Measure category Participants*  Projects* 

Program savings 
Percentage of 

program savings 

kW kWh kW kWh 

Custom—CEI 30  36  210.6  2,920,350  7% 14% 

Custom—other 3  3  90.2  570,893  3% 3% 

Domestic hot water 5  9  21.1  124,101  1% 1% 

Envelope 20  21  10.1  833,009  0% 4% 

HVAC 19  22  126.0  659,777  4% 3% 

Lighting 95  101  771.6  4,657,570  27% 23% 

Tune-ups 108  2,577  1,642.2  10,632,090  57% 52% 

Total  263   2,757   2,871.9   20,397,791  100% 100% 
* A participant is a unique account described by the ArchEE data field AccountNumber. A project is a unique job 

number defined by the ArchEE data field JobId. A participant may install measures across multiple measure 
categories and multiple projects. As a result, the total count of participants and projects may not equal the sum 
of the counts by measure category. 

 
Table 159 outlines the savings and percentage of savings by measure in PY2022. Commercial 
Wi-Fi thermostat was the dominant measure in PY2022 and accounted for 34 percent of 
claimed gross kilowatt savings and 46 percent of claimed gross kilowatt-hour savings. LEDs 
were the second most dominant measure in PY2022, accounting for 20 percent of claimed 
gross kilowatt savings and 15 percent claimed gross kilowatt-hour savings. Commercial central 
air conditioner (tune-up) was the third most dominant measure with 4 percent of the kilowatt-
hour savings and 15 percent of the program kilowatt savings. 
 
Table 159. PY2022 Reported Public Institutions Solutions Program—Participation and Savings by 

Measure 

Measure 

Program savings 
Percentage of program 

savings 

kW kWh kW kWh 

Custom—CEI 

Continuous energy improvement 210.6 2,920,350 7% 14% 

Custom—other 

Custom—heating and cooling 90.2 570,893 3% 3% 

Domestic hot water 

Commercial showerheads 6.0 55,182 <1% <1% 

Faucet aerators 13.1 59,102 <1% <1% 

Pre-rinse spray valves 2.1 9,817 <1% <1% 
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Measure 

Program savings 
Percentage of program 

savings 

kW kWh kW kWh 

Envelope 

Commercial door air infiltration 5.2 237,117 <1% 1% 

Overhead door weatherstripping 4.9 595,891 <1% 3% 

HVAC 

Unitary AC equipment—unitary AC < 65000 
btu/hr—replace-on-burnout 

41.9 49,979 1% <1% 

Unitary AC equipment—unitary AC ≥ 65000 
btu/hr—replace-on-burnout 

34.7 175,013 1% 1% 

Unitary HP equipment—heat pump < 65000 
btu/hr—replace-on-burnout 

-4.4 78,058 <1% <1% 

Unitary HP equipment—heat pump ≥ 65000 
btu/hr—replace-on-burnout 

17.3 109,782 1% 1% 

Water chilling equipment (air cooled)—replace-
on-burnout 

8.0 97,977 <1% <1% 

Water chilling equipment (water cooled)—
replace-on-burnout 

28.5 148,967 1% 1% 

Lighting 

HIDs 0.8 4,267 <1% <1% 

Integrated-ballast compact fluorescent lamps 
(CFL) 

11.4 50,190 <1% <1% 

Integrated-ballast LED lamps <1 978 <1% <1% 

LEDs 51.3 289,033 2% 1% 

Lighting controls 586.3 2,992,945 20% 15% 

Magnetic ballast T5 or premium T8 retrofit of 
T12 

7.6 22,217 <1% <1% 

Modular CFLs and CCFLs 3.3 15,092 <1% <1% 

Other linear fluorescents <1 1,108 <1% <1% 

Outdoor—halogens 33.8 192,922 1% 1% 

Outdoor—HIDs 0 0 0% 0% 

Outdoor—integrated-ballast LED lamps 0 380 0% <1% 

Outdoor—LEDs 0 187,309 0% 1% 

Outdoor—modular CFLs and CCFLs 0 487,612 0% 2% 

NC—integrated-ballast LED lamps 0 280 0% <1% 

NC—interior project savings 0 0 0% 0% 

NC—LEDs 68.2 338,200 2% 2% 

NC—lighting controls 0 0 0% 0% 
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Measure 

Program savings 
Percentage of program 

savings 

kW kWh kW kWh 

Outdoor—NC—LEDs 8.7 24,986 <1% <1% 

Outdoor—NC—lighting project savings 0 0 0% 0% 

HIDs 0 50,055 0% <1% 

Tune-ups 

Chiller tune-up air-cooled comfort cooling 4.3 19,578 <1% <1% 

Commercial AC post-test-out 93.4 156,676 3% 1% 

Commercial AC pre-clean 79.2 134,821 3% 1% 

Commercial central air conditioner (tune-up) 433.3 751,826 15% 4% 

Commercial heat pump (tune-up) 22.0 84,177 1% <1% 

Commercial HP post-test-out 12.7 46,852 <1% <1% 

Commercial HP pre-clean 11.6 44,128 <1% <1% 

Commercial Wi-Fi thermostat 985.7 9,394,032 34% 46% 

Total  2,871.9   20,397,791 100% 100% 
* Some measures were identified in the tracking system data with no savings; these represent lighting included in 

site lighting inventories but were not incented by the program. 

 
Table 160 shows the incentive structure for PY2022 compared to the previous program year. 
The incentives for all tiers of measures stayed the same. 
 

Table 160. PY2022 Public Institutions Solutions Program Incentives 

Measure PY2021 incentive* PY2022 incentive** 

Directly Installed by CLEAResult 

Domestic hot water 

Commercial showerheads Full cost Full cost 

Faucet aerators Full cost Full cost 

Pre-rinse spray valves Full cost Full cost 

Envelope 

Commercial door air infiltration (i.e., weatherstripping) Full cost Full cost 

Lighting 

Integrated-ballast LED lamps Full cost Full cost 

Outdoor—integrated-ballast LED lamps Full cost Full cost 
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Measure PY2021 incentive* PY2022 incentive** 

Installed by trade ally 

PC power management $0.10/kWh $0.10/kWh 

Gaskets and strip curtains 100 percent, contact 
program staff 

100 percent, contact 
program staff 

All other measures*** 1 measure 2 measures 3 measures 4+ measures 

PY2021 incentive* $0.12/kWh $0.13/kWh $0.14/kWh $0.15/kWh 

PY2022 incentive** $0.12/kWh $0.13/kWh $0.14/kWh $0.15/kWh 

* Source: PY2021 Program Manual CitySmart program. 
** Source: PY2022 Program Manual CitySmart Manual.  
*** To qualify for an additional tier, an energy efficiency measure must exceed 25,000 kWh of savings. Measures 

can be grouped to meet the 25,000 kWh minimum threshold, but only one such grouping is allowed per 
customer. Direct-install measures only count as one measure tier. 

11.4.2 Program Documentation and Tracking Data Review 

To understand the PIS program, the EM&V team interviewed program staff and reviewed all 
information available on EAL's website related to the program and supplemental documentation 
provided by EAL and CLEAResult. The EM&V team received the following documentation 
related to the program: 

• ArchEE data tracking system extract containing PY2022 participant information and 
savings; 

• supplemental project-level documentation received during quarterly data requests for 
sampled accounts, which typically included: 

o signed customer proposals and project agreements—sometimes files included 
initial and final proposals if projects had changed during development; 

o customer proposals that typically included a detailed inventory of site-captured 
measure-level details such as: 

 Domestic hot water measures (e.g., low-flow faucet aerators, commercial 
showerheads, and low-flow showerheads) were all directly installed by 
the implementer. A Direct Install Report typically inventoried the device 
and quantity installed by room. Additional notes typically included a flow 
rate as the new equipment may be multiple flow rates (e.g., 0.5 gallons 
per minute (GPM), 1.0 GPM). Also, photo documentation of the water 
heater and its nameplate was provided. Details of the exact installed 
equipment flow rates were not included, and a specification of the new 
equipment was not provided. 

 The implementer directly installed commercial door air infiltration 
measures (e.g., weatherstripping, door sealing). A Direct Install Report 
typically inventoried the device, quantity (by gap size), and new 
weatherstripping length installed by room. Additional notes typically 
included the gap size as the new equipment may be of multiple widths 
(e.g., one-eighth inch, one-quarter inch) and the type (e.g., 
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weatherstripping, door sweep). Also, photo documentation of a sample of 
doors with the existing condition and gap noted by a view of a tape 
measure was provided. A clear description or documentation of the HVAC 
type was not included. 

 HVAC measures included new equipment type, make and model 
numbers, capacity, and quantity. Manufacturers' specification sheets and 
Air Conditioning, Heating and Refrigeration Institute (AHRI) certificates 
were also provided.  

 Lighting and lighting controls measures included existing and new fixture 
types, make and model numbers, wattages, quantity, and control type. 
Also, DLC and ENERGY STAR certification sheets were typically 
provided for all models. Manufacturer specification sheets were generally 
not provided. 

o invoices; 

o pre- or post-inspection forms indicating field inspectors' notes and results; and 

o photographic documentation pre- or post-installation. 

• a Quality Control and Assurance Manual for EAL commercial programs, dated 
February 1, 2023; 

• PY2022 Program Manual for the Public Institutions Solutions program obtained from 
the EAL website; and 

• ongoing biweekly meetings with EAL and CLEAResult. 

11.4.3 Detailed Tracking System/Database Review 

The EM&V team reviewed all program-claimed tracking data to assess the extent to which it 
provided the key input parameters needed for TRM 9.0-based algorithms and the final claimed 
values necessary for each measure. The tracking system data review began using TRM 9.0 as 
a reference in our review of measure-level savings assumptions. Chapters of TRM 9.0 utilized 
for the tracking system review are described above in Section 11.3.1. 

The EM&V team reviewed the tracking systems linkage to the TRM 9.0 deemed savings 
algorithms used to estimate savings; this review was completed across a census of the program 
measures. The utility's tracking database stores all the critical input variables and assumptions 
necessary for savings calculations. The EM&V team verified energy savings calculations for 
engineering fundamentals, appropriateness, and accuracy after the measure-level review. 

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified whether the savings estimates in the tracking 
system are consistent with the savings outlined in TRM 9.0 used to estimate project savings. 
Third, it assessed the ability of the tracking system to support future evaluation needs. 

The ArchEE tracking system, which supplied all participant- and measure-level data, was the 
primary tool for checking claimed savings and performing evaluation savings calculations. 
These results were informed and supplemented with the findings from the engineering desk 
reviews and site visits, as further outlined in Section 11.7. 
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The overall PIS program evaluated tracking system savings resulted in slightly higher savings 
(100.6 percent kilowatt and 100.3 percent kilowatt-hour realization rates) than those calculated 
by the program implementer. The evaluated savings are based on adjustments made from 
completing engineering reviews of the program's tracking data. The overall realization rates 
were affected negligibly by variances between the reported and evaluated energy savings 
(kilowatt-hour) for lighting and domestic hot water projects. Further details of measure-based 
findings are provided below. 

Overall, the tracking system review found the following: 

• Except for the custom, CEI, overhead door weatherstripping, and tune-up measures in 
the PIS program, all measures utilize TRM 9.0, Volume 2 deemed algorithms. The 
savings equations were confirmed consistent with TRM 9.0. As described above, the 
overhead door weatherstripping and tune-up measures follow custom approaches 
developed from assumptions and methodologies in the TRM. The EM&V team 
confirmed the overhead door weatherstripping measures following the M&V plan 
through this tracking system review. A tracking system review of the tune-up measures 
was completed to inform tune-up evaluated savings separately from the mid-year 
tracking system review. 

• The PIS program measures utilize TRM 9.0, Volume 2 deemed savings assumptions, 
with two notable exceptions. The overhead door weatherstripping measure uses 
extrapolated savings values based on the commercial door air infiltration measure in 
TRM 9.0. Also, some lighting efficiency measures use site-specific AOH instead of the 
deemed values in TRM 9.0 for lighting projects. 

• The overall tracking review realization rates were 100.6 percent kilowatts and 100.3 
percent kilowatt-hours. Tracking review realization rates for most measures were at 
100 percent. 
 

Table 161. PY2022 Q1–Q2 Tracking System Energy Savings and Realization Rates 
by Measure Category 

Measure category 

Claimed savings Evaluated savings Realization rate 

kW kWh kW kWh kW kWh 

Domestic hot water 4.0  62,916 4.0  62,933 100% 100% 

Envelope 3.0 323,463  3.0  304,410  111% 94% 

HVAC 55.0 330,228 55.0 330,228 100% 100% 

Lighting 414.0  2,682,106  417.0  2,711,822  100% 100% 

Total 476.0  3,398,713  479.0  3,409,393  100.6% 100.3% 

11.4.3.1 Domestic Hot Water 

• No issues were found. 
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11.4.3.2 Envelope 

• Project numbers EA-0000716243, EA-0000719724, and EA-0000719725 reported 
Weather Zone 6 in the WeatherZone field.  However, the address and zip code for each 
project show these facilities to be in Weather Zone 7. Reported savings used Weather 
Zone 6 deemed savings values for normal temperature. The EM&V team recalculated 
savings for these projects using Weather Zone 7 deemed values, resulting in increased 
demand savings and decreased energy savings. 

11.4.3.3 HVAC 

• No issues were found. 

11.4.3.4 Lighting (i.e., Retrofits Including Controls) 

• No issues were found. 

11.4.4 Tune-Up and Wi-Fi Thermostat Measurement and Verification Review 

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review began using the TRM 9.0, the CoolSaver Program M&V Plan80, and the 
Memorandum of Understanding for the review of measure-level savings assumptions. The 
EM&V team reviewed the tracking systems linkage to the TRM deemed savings and 
supplemental documentation methods used to estimate savings. The EM&V team verified 
energy savings calculations for engineering fundamentals, appropriateness, and accuracy after 
the measure-level review. 

Our review accomplished three primary objectives. First, it identified any initial high-level 
tracking system concerns. Second, it verified that the savings estimates in the tracking system 
are consistent with the savings outlined in TRM 9.0, used to estimate project savings. Third, it 
assessed the ability of the tracking system to support future evaluation needs. 

The ArchEE database includes the key data for all projects and reported savings for AC and 
heat pump tune-up and Wi-Fi thermostat measures, which totaled 2,580 measures. 

A CLEAResult tracking system extract was provided, including pre- and post-test-out projects 
used as the basis for CLEAResult's PY2019–PY2021 efficiency loss (EL) calculations. The 
EM&V team reviewed this dataset, examined it for outliers, and calculated the PY2019–PY2021 
EL values for two sectors (commercial <25 tons, and commercial ≥25 tons) and whether a 
refrigerant charge adjustment was performed. 

The findings from the tune-up tracking system showed similar findings to last year’s review. 
Most of the key tune-up measure data is maintained in a separate database outside of ArchEE. 
The database was useful for the evaluation team to reference during the review. An instance 
where the supplemental database was required was when verifying the efficiency loss values, 

 
80 The tune-up measure methodology was developed separately under the CoolSaver program prior to 

being included in the PIS program. 
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as ArchEE did not capture all four refrigerant charge values from iManifold. As recommended 
last year, with continuous development and changes, the EM&V team recommends developing 
and maintaining a data dictionary to describe the data and document changes within this 
database. 

Finally, as with previous years, it appears that the commercial wi-fi thermostat measures still 
require manual input of deemed energy (kWh/ton) and demand savings (kW/ton) values. This 
led to many instances of human error, leading to savings deviations (described in further detail 
below). Automating this process in the future will allow for more effective QA/QC and reduce the 
likelihood of errors.  

11.4.4.1 Tune-Up and Wi-Fi Thermostat Measurement and Verification Findings 

The EM&V team evaluated CLEAResult's savings calculations by reviewing the M&V sample of 
participants to confirm the savings methodology and results obtained, repeating the steps, and 
making calculation adjustments. 

The ArchEE tracking system supplied all participant and unit-level data, and claimed savings 
was the primary tool for checking reported savings and performing evaluation savings 
calculations. 

Detailed findings from the M&V review for tune-up and Wi-Fi thermostat measures are 
presented below. 

• Sixteen commercial Wi-Fi thermostats measures installed on heat pump systems were 
using incorrect energy savings. For energy savings, reported savings were calculated 
as if the thermostat was installed on an electric AC system by excluding energy 
savings associated with the heat pump heating algorithms. The EM&V team adjusted 
the energy savings to include the heat pump heating algorithm; this adjustment 
increased energy savings. Ten of the affected JobIds are listed below, with the 
complete list available upon request: 

o 2022-278414, 

o 2022-278413, 

o 2022-278574, 

o 2022-278419, 

o 2022-278416, 

o 2022-278421, 

o 2022-278420, 

o 2022-278417, 

o 2022-278415, and 

o 2022-278378. 
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• Nine commercial Wi-Fi thermostats measures installed on air conditioning with electric 
resistance heat systems were using incorrect energy savings. For energy savings, 
reported savings were calculated as if the thermostat was installed on a heat pump 
system by including energy savings associated with the heat pump heating algorithms. 
The EM&V team adjusted the energy savings to include only the air conditioning 
cooling algorithm; this adjustment decreased energy savings. The affected JobIds are 
listed below: 

o 2022-305702, 

o 2022-284902, 

o 2022-284901, 

o 2022-284900, 

o 2022-284899, 

o 2022-290118, 

o 2022-290116, 

o 2022-313451, and 

o 2022-309034. 

• Twelve commercial Wi-Fi thermostats measures installed on air conditioning with 
electric resistance heat systems were using incorrect energy and demand savings. For 
energy savings, reported savings were calculated as if the thermostat was installed on 
a heat pump system by including energy savings associated with the heat pump 
heating algorithms. The EM&V team adjusted the energy savings to include only the air 
conditioning cooling algorithm; this adjustment decreased energy savings.  
 
The reported demand savings were calculated using the heat pump heating deemed 
energy savings divided by 8,760 instead of the AC unit kilowatt-hour savings divided by 
8,760. The EM&V team adjusted the demand savings to only include the energy 
savings associated with cooling savings, which coincides with the peak demand period 
in Arkansas. The demand savings was adjusted by dividing the cooling kilowatt-hour 
savings by 8,760; this increased demand savings for all forty measures. Ten of the 
affected JobIds are listed below, with the complete list available upon request: 

o 2022-278734, 

o 2022-278733, 

o 2022-278732, 

o 2022-278731, 

o 2022-278730, 

o 2022-278721, 

o 2022-278720, 

o 2022-278696, 

o 2022-278694, and 
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o 2022-278692. 

• Thirty-seven commercial Wi-Fi thermostats measures installed on heat pump systems 
were using incorrect demand savings. The reported demand savings were calculated 
using the heat pump heating deemed energy savings divided by 8,760 instead of the 
AC unit kilowatt-hour savings divided by 8,760. The EM&V team adjusted the demand 
savings to only include the energy savings associated with cooling savings, which 
coincides with the peak demand period in Arkansas. The demand savings was 
adjusted by dividing the cooling kilowatt-hour savings by 8,760; this increased demand 
savings for all thirty-seven measures. Ten of the affected JobIds are listed below, with 
the complete list available upon request: 

o 2022-278743, 

o 2022-278742, 

o 2022-278741, 

o 2022-278740, 

o 2022-278739, 

o 2022-278738, 

o 2022-278736, 

o 2022-278735, 

o 2022-278729, and 

o 2022-278728 

• Two commercial AC tune-up projects reported incorrect energy and demand savings 
because the HVAC tonnage reported in ArchEE and used in the pre-clean savings 
calculation was inconsistent with the post-clean savings and ultimately determined to be 
incorrect. The EM&V team verified that the correct HVAC tonnage was reported in the 
post-clean line item and in the supplemental data. Adjusting the HVAC tonnage 
increased energy and demand savings for one project and decreased energy and 
demand savings for the other project. The affected JobIds are listed below: 

o 2022-287465 and 

o 2022-287450. 

11.4.5 Engineering Desk Reviews 

The EM&V team evaluated CLEAResult's savings calculations by reviewing the program 
tracking data and project documentation to confirm the savings methodology and results, 
repeating the calculation steps, and making adjustments. 

The engineering desk reviews included reviewing the available project documentation in 
determining the source of key parameters for the deemed savings protocols from TRM 9.0. After 
selecting the best source of the key parameters from the available documentation, the savings 
were calculated based on TRM 9.0 algorithms and compared to the claimed savings. 
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In addition to the tracking system review, the engineering desk reviews also showed a 
consistent use of TRM 9.0 algorithms across all the measures claimed in the PIS program. The 
EM&V team made various minor adjustments to specific projects described in detail in the 
project review results section below. 

The EM&V team completed 30 engineering desk reviews of the PIS program accounts. These 
projects represented all measure categories in the program, except for tune-up measures, and 
had gross savings of 4,179,157 kWh, or 20 percent of the total PIS program recorded gross 
savings of 20,397,791 kWh. This percentage of total program savings is based on finalized 
ArchEE data from January 24, 2023. 

11.4.6 Site Visits 

The EM&V team's evaluation plan included conducting 15 site visits to PIS program customers. 
These site visits also received an engineering review, as discussed above. The EM&V team's 
field inspector recorded the verified quantities, operation, building type, and space conditioning 
for each measure observed while on-site and collected additional information on critical 
parameters. For the PIS program, some of the key data and spot measurements obtained for 
essential parameters, as applicable, included: 

• domestic hot water measures: type of service, number of installed units, and rated 
output of installed units; 

• envelope measures: length of the installed door, gap width, and heating/cooling system 
type; 

• HVAC measures: quantity, building type, and make/model of installed units; 

• lighting measures: base/new wattage, number of lamps per fixture, lamp/fixture 
make/model/type, base/new control type, building type, space heating/cooling type, and 
AOH. 

The site visits found that most parameters recorded in the project documentation to calculate 
savings were accurate. Out of the 15 site visits conducted, there were five adjustments. For one 
site, the building is currently unoccupied and would not be occupied until 2023 at the earliest. 
Another site visit found that the building type was different than reported in the documentation. 
Three site visits found fewer fixtures that were retrofitted as part of the project and not recorded 
in the documentation. The adjustments from the site visits are described in further detail in the 
following section. 

11.4.7 Desk Review and Site-Visit Results 

As noted earlier, the PY2022 PIS program impact evaluation efforts included an engineering 
analysis for a sample of 30 projects and a site visit for 15 of those projects reviewed. For 19 of 
the projects in the sample, no savings adjustments were made. For the remaining 11 projects, 
the impact evaluation found various discrepancies in the project documentation or the site visit 
that required adjustments of parameters from the claimed savings estimates. The table below 
provides project-level realization rates, by measure category, for the 30 PIS projects reviewed 
by the evaluation. Detailed descriptions of the 11 projects with energy or demand savings 
adjustments follow Table 162. 
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Table 162. Public Institutions Solutions—PY2022 Desk Review and Site Visit Results by Project 

EM&V 
participant 
ID 

EM&V 
review 
type* 

Ex-ante savings Ex-post savings Realization rate 

kW kWh kW kWh kW kWh 

Custom—CEI 

123001 Desk review 203.0 690,835 203.0 690,835 100.0% 100.0% 

423001 Desk review 0.0 1,716,468 0.0 1,716,468 N/A 100.0% 

423003 Desk review 0.0 1,201 0.0 1,201 N/A 100.0% 

423004 Desk review 0.0 2,292 0.0 2,292 N/A 100.0% 

423005 Desk review 0.0 6,390 0.0 6,390 N/A 100.0% 

423006 Desk review 0.0 158,098 0.0 159,530 N/A 100.9% 

423008 Desk review 0.0 19,239 0.0 19,239 N/A 100.0% 

Custom—CEI total 203.0 2,594,524 203.0 2,595,956 100.0% 100.1% 

Custom—other 

123004 Desk review 61.4 537,742 61.5 538,698 100.2% 100.2% 

123007 Desk review 8.9 16,367 8.4 15,482 94.6% 94.6% 

323002 Site visit 19.9 16,785 16.8 16,785 84.5% 100.0% 

Custom—other total 90.2 570,893 86.7 570,965 96.2% 100.0% 

Lighting—deemed 

123002 Desk review 0.9 5,698 0.9 5,698 100.0% 100.0% 

123003 Desk review 1.4 5,991 1.4 5,991 100.0% 100.0% 

123005 Site visit 0.9 4,070 0.9 4,070 100.0% 100.0% 

123007 Desk review 8.0 47,615 8.0 46,646 100.0% 98.0% 

223001 Site visit 0.3 1,114 0.3 1,114 100.0% 100.0% 

223002 Desk review 0.7 3,256 0.7 3,256 100.0% 100.0% 

223003 Site visit 4.6 39,031 4.6 39,031 100.0% 100.0% 

223004 Site visit 0.0 21,399 0.0 21,399 N/A 100.0% 

223008 Site visit 9.1 87,906 1.7 16,304 18.9% 18.5% 

323001 Desk review 9.1 49,885 9.1 49,885 100.0% 100.0% 

323003 Site visit 4.6 24,785 4.6 25,168 100.0% 101.5% 

323004 Site visit 7.2 39,169 7.2 39,490 100.3% 100.8% 

323005 Site visit 0.9 4,770 0.8 4,652 97.5% 97.5% 

Lighting—deemed total 47.8 334,688 40.3 262,704 84.5% 78.5% 

395

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  247 
EAL Evaluation Report—PY2022 

 

EM&V 
participant 
ID 

EM&V 
review 
type* 

Ex-ante savings Ex-post savings Realization rate 

kW kWh kW kWh kW kWh 

Lighting—non-deemed 

123008 Site visit 23.1 131,525 21.6 118,771 93.4% 90.3% 

323002 Site visit 9.6 62,440 9.6 62,440 100.0% 100.0% 

423002 Site visit 2.1 20,695 2.1 20,695 100.0% 100.0% 

423007 Site visit 32.5 137,002 31.9 134,480 98.2% 98.2% 

Lighting—non-deemed 
total 

67.3 351,662 65.2 336,386 96.9% 95.7% 

Other 

123006 Site visit 0.0 77,027 0.0 82,555 N/A 107.2% 

223005 Desk review 0.9 36,656 0.9 36,656 100.0% 100.0% 

223006 Desk review 0.7 15,650 0.7 15,650 100.0% 100.0% 

323006 Desk review 0.7 110,049 0.7 110,049 100.0% 100.0% 

123007 Desk review 2.4 30,042 2.4 30,042 100.0% 100.0% 

123008 Site visit 3.6 6,119 3.6 6,119 100.0% 100.0% 

223007 Site visit 15.6 27,198 15.6 27,198 100.0% 100.0% 

323002 Site visit 5.0 6,757 5.0 6,757 100.0% 100.0% 

423002 Site visit 0.5 2,836 0.5 2,836 100.0% 100.0% 

423007 Site visit -0.6 15,057 -0.7 15,057 100.7% 100.0% 

Other total 28.6 327,389 28.6 332,917 100.0% 101.7% 

The project-based savings adjustments are provided below by measure category and EM&V 
participant ID. 

11.4.7.1 Custom 

The custom strata consist of custom measures that do not have a prescriptive algorithm outlined 
in the TRM. The projects rely heavily on metered data for analysis and follow one of the four 
prescribed paths for energy efficiency analysis outlined in the International Performance 
Measurement & Verification Protocol (IPMVP). For the PIS program, the custom strata included 
desk reviews for one HVAC projects, one custom non-heating and cooling, and seven CEI 
projects, with one site visit conducted on the HVAC project, with three adjustments to savings. 

• Participant ID 423006 adjustment incorrect calculation type. This project is for CEI 
at North Arkansas College—South Campus. Participants receive tools, coaching, and 
the resources to identify and implement operations and maintenance energy savings 
opportunities. These savings are tracked and reported using a whole-site statistical 
model(s) for the CEI measure. The reported savings used a regression model with a 
cooling-degree-day (CDD) base of 60. The evaluated savings found a CDD base of 65 
was slightly more statistically significant. The evaluated savings adjusted to using the 
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WX_BPK_CDD65 weather variable, which resulted in slightly increased energy 
savings. 

• Participant ID 123004 adjustment for a calculation error. This project was for a 
school district that installed smart thermostats throughout its operations. The formula 
for the CDD did not include all the rows in the Corrected Data file. Including November 
and December 2021 CDD slightly increased energy and demand savings from the 
regression analysis. 

• Participant ID 323002 adjustment for incorrect calculation type. This project was 
for a new construction school that installed 25 air conditioners, one heat pump, one 
dedicated outdoor air system unit, and LED lighting. The formula for the CDD did not 
include all the rows in the Corrected Data file. Including November and December 2021 
CDD slightly increased energy and demand savings from the regression analysis. 

11.4.7.2 Other 

The other strata consist of prescriptive non-lighting measures, including HVAC replace-on-
burnout, commercial showerheads, faucet aerators, and commercial door air infiltration projects. 
Five desk reviews and two site visits were conducted on this stratum, with one adjustment to 
savings. 

• Participant ID 123006 adjustment for installed gap lengths. This project was for 
water treatment facility that installed envelope measures, including 132 feet of 
commercial door weatherstripping and 80 feet of overhead door stripping. The linear 
footage on the direct install agreement form (132 feet) matched the linear footage in 
the tracking system; however, the linear footage of the three-eighths inch door gap 
differed from the total linear footage on the room by room inventory page in the packet 
(152 feet). Adjusting the linear length to 152 feet increased energy savings. 

11.4.7.3 Lighting—Deemed 

The lighting—deemed strata consists of lighting projects that strictly adhere to the deemed 
lighting AOH and CF outlined in the TRM. The deemed lighting strata consisted of 95 projects 
with over 4,235 MWh of claimed savings. Twelve desk reviews and site visits were conducted 
for all of them on this stratum, with four adjustments to the claimed savings. 

• Participant ID 223008 savings adjustment for operating hours. This project was for 
a former school (now men's shelter) that replaced interior fluorescent, incandescent, 
exit signs, and exterior metal halide lighting with LED lighting. The on-site inspection 
found that the building was not in use and would not be used until 2023. Operating 
hours and CF for interior non-exit lighting were set to 5 percent of annual hours for a 
conservative estimate on a non-occupied building. This adjustment significantly 
reduced energy and demand savings. 

• Participant ID 323003 savings adjustment for nonqualified fixtures. This project 
was for a school that replaced integrated LED and linear fluorescent lamps with LED 
fixtures and lamps throughout the interior and exterior of the school. A quantity of eight 
screw LED lamps (Entegrity model ENLED-A19-008W-50K-D, ES ID 2312449) was 
found to be ENERGY STAR-certified but was not included in the reported savings. 
Including these fixtures increased energy and demand savings. 
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• Participant ID 323004 savings adjustment for nonqualified fixtures and installed 
quantities. This project was for a school that replaced integrated LED and fluorescent 
fixtures with LED fixtures throughout the interior and exterior of the school. A quantity 
of two screw LED lamps (Entegrity model ENLED-A19-008W-50K-D, ES ID 2312449) 
was found to be ENERGY STAR-certified but was not included in the reported savings. 
This adjustment increased energy and demand savings. Also, the on-site inspection 
found the quantity of ENLED-A19-010W-40K-D lamps installed was one instead of the 
reported two. Adjusting the quantities resulted in slightly increased energy and demand 
savings. 

• Participant ID 323005 savings adjustment for installed quantities. This project was 
for a school that replaced integrated LED, and fluorescent fixtures with LED fixtures 
throughout the interior and exterior of the school. A quantity of three CFLs in the press 
box was found not retrofitted during the on-site inspection. Removing these lamps from 
the evaluated savings resulted in slightly decreased energy and demand savings. 

11.4.7.4 Lighting—Non-Deemed 

The lighting—non-deemed strata consisted of lighting projects with an AOH or CF tracked in the 
tracking system different from the deemed TRM value. These TRM value differences sometimes 
consist of 8,760-hour safety lighting for individual projects or custom estimated AOH for each 
facility area. A total of six projects were in the non-deemed lighting strata, which accounted for 
over 422 MWh of claimed savings. Four desk reviews and three site visits were conducted on 
this stratum with three adjustments to the claimed savings. 

• Participant ID 123007 adjustment for a calculation error and illuminated wall 
length. This project was for a new construction high school that installed LED lighting, 
a 30 ton VRF heat recovery unit, a 22,000 Btu/hr mini-split heat pump, and a heat 
recovery wheel. As a result of the desk review two adjustments to quantities were 
made: 

o The illuminated wall length was adjusted for the exterior lighting from 319.3 ft to 
270.8 ft. A 51.83 ft. segment was included in the illuminated wall length for the 
reported savings that does not have any fixtures installed. This adjustment 
decreased energy savings. 

o For the energy recovery ventilator, some of the psychrometric properties 
obtained by Tetra Tech differed from those obtained in the ex-ante calculation. 
The evaluated savings calculated the outdoor air enthalpy as 43.646 Btu/lb, while 
the ex-ante analysis had 43.8. For the leaving air enthalpy, the evaluated savings 
calculated 34.852, while the ex-ante savings had 34.9. These adjustments 
resulted in lower energy and demand savings. 

Overall, these adjustments resulted in decreased energy and demand savings. 
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• Participant ID 123008 savings adjustment for installed quantities, calculation 
type and area. This project was for a new construction indoor practice facility that 
installed ten air conditioners and one heat pump and LED lighting. As a result of the 
desk review and the site visit; three adjustments to quantities were made: 

o The interior building area in Building A was adjusted from 20,008 sq. ft. to 
17,664 sq. ft. based on the engineering drawings. The total adjustments 
decreased energy savings. 

o For the exterior lighting savings on “01-White Hall NC - Wall Packs, 135," the 
evaluated savings were much lower than the reported savings. The EM&V team 
believes this differs from how the non-qualified fixtures were handled. Following 
the most recent agreed-upon non-qualified treatment reduced the energy savings 
for this measure. 

o During the on-site inspection, fewer fixtures were installed in the laundry and TLT 
areas than specified in the project documentation. The tracking system specified 
three Lightoiler P4R fixtures installed in the TLT area, but the on-site inspection 
found two fixtures installed. In the laundry area, the tracking system specified two 
Signify FSS440L840 and eleven Signify 2CAXG54L840 fixtures, while the on-site 
inspection found one and six fixtures installed, respectively. Adjusting these 
quantities resulted in slightly increased energy and demand savings. 

Overall, these adjustments resulted in decreased energy and demand savings. 

• Participant ID 423007 savings adjustment for fixture input wattage. This project was 
for new construction at a school district’s administration building that installed LED 
lighting and 7 x 24,000 Btuh, 36,000 Btuh, and 47,000 Btuh split units. The wattage for 
20 LED fixtures (LCAT22-35HLG-EDU & LCAT22-35HLG-EDU-ELL14) was adjusted 
from 32 W to 35 W per the DLC listing. 18 LED fixtures (5160-24-H16-35K) were 
adjusted from 10 W to 16 W per the product specification; these fixtures were non-
qualified, but the input wattage affects the baseline allowance. These adjustments 
slightly decreased energy and demand savings. 

11.4.8 Program Website and Documentation Review 

To understand the PIS program, the EM&V team interviewed program staff and reviewed all 
information available on EAL's website related to the program and supplemental documentation 
provided by EAL and CLEAResult. The EM&V team received the following documentation 
related to the program: 

• ArchEE data tracking system extract containing PY2022 participant information and 
savings; 

• Quality Control and Assurance Manual for EAL commercial programs, dated 
February 1, 2023; 

• PY2022 Program Manual for the Public Institutions Solutions program obtained from 
the EAL website; and 

• Overhead door weatherstripping deemed savings methodology and calculations. 
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11.4.8.1 Program Website Review 

Information found on the PIS program website includes a general description of the program, 
such as eligibility and how participation works. The website also provides a list of eligible 
measures and their incentive discounts. Example projects at an elementary school and a 
wastewater facility are displayed along with the estimated energy savings, incentive amount, 
and utility cost savings. A copy of the program manual was easily found on the website. A 
search link is provided to find a participating trade ally by zip code lookup. Health and safety 
guidelines that employees and trade allies will follow in response to COVID-19 were also 
displayed at the top of the page. 

11.4.8.2 Program Documentation Review 

The EM&V team received program-related documentation—key to understanding the program 
and participation processes—including the PY2022 Program Manual and Quality Control and 
Assurance Manual. Key documents to understanding the program savings methodologies and 
measuring-level savings include the project-level files, ArchEE data, TRM 9.0, supplementary 
deemed savings methodologies for overhead door weatherstripping, and ongoing reviews with 
EAL and CLEAResult staff. 

The project details and documentation collected by EAL, the implementer, and trade allies for 
many sampled projects are sufficiently extensive. As bulleted in the section above, the critical 
baseline and new equipment assumptions—drivers of the prescriptive measure savings—are 
well described in trade ally proposals and equipment inventories. Additional documents 
collected at project approval support the equipment quantities and performance metrics. The 
documentation included invoices (support claimed quantities, equipment make, and models) 
and manufacturers' specification sheets (confirm equipment makes, models, sizes, types, 
efficiencies). These are industry-standard best practices for documentation collection, which 
reduce the uncertainty of the project savings assumptions and development. 

The EM&V team found that documentation, in most cases, matched the data recorded in the 
ArchEE tracking system. Equipment type, quantities, and in most cases, building/space 
conditions were accurately recorded compared to the efficient technology data and project file 
documentation reviewed. Also, across projects, most project files contained similar 
documentation. Most project files had, at a minimum, the signed customer proposal and project 
agreement. The proposal typically included the list of retrofit measures, with pre- and post-
conditions and equipment parameters identified. Some files included multiple copies (e.g., initial 
proposal, final proposal) depending on whether the scope had changed during project 
development. Many project files included pre- and post-inspection forms with field inspector 
notes indicating site results. Many projects also included pre- and post-installation photographic 
documentation. Photos were included with some proposals and inspection reports, but not all. 
Except for direct install projects, all project files included invoices. All invoices were found to 
have measure-level cost breakdowns, which helped support and confirm project details. 
Documentation of site-stipulated AOH was included in project file requests for the four projects 
that used stipulated AOH. In PY2022, the EM&V team found the project documentation was 
consistently more thorough than previous evaluations, and as a result, additional data requests 
to the implementer remained low compared to prior evaluations. 
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The project proposals include various details; however, the EM&V team would recommend 
adding other key parameters captured at the site used for savings calculations—these include 
building type and heating and cooling space types. 

PY2022 saw an improvement in the documentation's consistency for the make and model of all 
lighting products. Model numbers were often found on the work order forms and in all invoices 
with itemized quantities. DLC and ENERGY STAR certification sheets were also included for 
most lighting models. However, most lighting projects did not include the manufacturers' 
specification (spec) sheets. Manufacturers' specifications sheets are essential for LED exit signs 
because DLC or ENERGY STAR certification sheets are not available for these types of lights. 
As lighting measures contribute a significant portion of the program savings, documents that 
support key variables that are a driver of lighting measure savings include the post-installation 
lighting wattage. Having manufacturer's specification sheets would increase clarity between 
similar lighting types that may differ by color temperature, voltage, and other features that can 
impact the equipment's qualification and fixture input wattage. 

11.5 DETAILED PROCESS EVALUATION RESULTS 
As part of the PY2022 evaluation for the program, the EM&V team conducted 59 telephone 
surveys with recent program participants. In addition to process information, the participant 
survey included a series of structured questions to assess free-ridership and participant 
spillover for the NTG evaluation. 

11.5.1 Respondent Firmographics 

Most survey participants were educational facilities serving students in kindergarten through 
grade 12 (23 percent), educational—other (12 percent), and higher education (5 percent). Office 
and police, fire, and 911 services were the next most common responses (14 percent and 
9 percent, respectively). Figure 20 shows the main business activity of participant respondents.  
Almost 90 percent of respondents reported owning the facility at which the program upgrades 
were installed. Participants, on average, had 156 full-time employees and 64 part-time 
employees and ranged from one to 4,000 full-time employees and one to 1,000 part-time 
employees. All but one participant surveyed also reported that their organization makes fiscal 
decisions at the local level (one participant makes decisions at the regional level). All but three 
participants said that their organizations do not have a formal payback period or return-on-
investment requirements needed to approve energy efficiency projects (94 percent). 
Approximately one-third of the participants reported experiencing challenges related to making 
energy-saving improvements. Of those facing challenges, 70 percent mentioned cost or budget 
limitations as significant challenges. 
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Figure 20. Main Business Activity for Respondents in the Public Institutions Solutions Program 
(n=57)  

Question: E1 
**Don’t know and refused responses excluded. 

The trade allies interviewed provided various services focused mainly on lighting and electrical 
service, and the two CoolSaver contractors were traditional HVAC companies. Trade allies we 
talked to employ an average of 21 employees, ranging from 4 to 70 employees. Trade allies 
mentioned serving all commercial customers, including working with small businesses, public 
and private organizations, food service, retail spaces, and municipal buildings. Seven trade 
allies interviewed currently work in territories served by other utilities besides EAL, and an 
additional four said they work mainly in EAL’s territory. 

11.5.2 Program Marketing 

Nearly one-half of respondents reported learning about the PIS program through a contractor or 
vendor (48 percent). The next most frequently mentioned sources were word of mouth from 
friends or family (39 percent), followed by program implementation staff (11 percent). In 
contrast, respondents reported preferring to receive information about the program via email 
(86 percent). Other preferred methods included through their utility bill or brochure (11 percent 
each). Figure 21 illustrates respondents’ actual method of awareness and preferred sources of 
information. 
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Figure 21. Source of Awareness and Preferred Methods for the Public Institutions Solutions 
Program  

 
Question: A1, A2 

*Multiple responses were allowed. 
**Don’t know and refused responses excluded. 

 
Trade allies were divided when characterizing the level of program awareness among 
customers. Some trade allies consider the program well-known and continue to have repeat 
customers who ask about the program. Others find that customers are unaware of it and have 
difficulty believing the utility will give them money to make energy-efficient improvements. Ways 
of promoting the program varied by trade ally. One contractor mentioned promoting the program 
by a banner hanging on their wall, another said they rely on word of mouth to advertise the 
program, one makes cold calls to stir up business, and a fourth is active on social media. As 
mentioned in more detail below, three trade allies have indicated they no longer promote the 
program because it is no longer in their best interest. 
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11.5.3 Participant Experience  

Nearly 90 percent of participants surveyed reported experiencing no obstacles or barriers while 
in the program. Two of the six participants who experienced challenges in the program noted 
issues associated with insects, preventing work from being done. Two respondents mentioned 
their thermostat equipment, one needed additional training on how to use it, and one needed 
someone to come out to replace the thermostat that stopped working. The remaining two had 
problems with the contractor, with one mentioning there were long periods where they did not 
hear from the implementation staff. 

Trade allies’ experiences with the program were mixed. One-half of the trade allies discussed 
frustrations with the program and experienced problems this year. Those trade allies tended to 
be involved in the program for more than ten years (compared to five years for those who have 
not experienced problems). Contractors cited poor communication (five respondents) and 
delays in processing applications, which have been increasingly more complicated 
(4 respondents) and involved too much paperwork (4 respondents) as reasons for their 
frustrations. Additional feedback included delays in receiving their incentive checks 
(3 respondents) and unchanged rebate amounts compared to increased equipment prices 
(1 respondent). Work that the implementation contractor used to do, such as pre- and post-work 
has shifted to the trade ally. These experiences have negatively impacted trade allies in that 
three indicated they no longer use the program for small projects; it is not worth their time and 
energy to work through the program. Two trade allies said they direct customers to the POPS 
program, where they can bypass the application process. As one contractor stated, it is “not 
very cost-effective for us to run the incentive program anymore.” 

Those who have had positive experiences with the program report regular interactions with 
program staff; the staff has been pleasant; and the interactions are positive. The 
communications were mainly through email, and the inquiries were responded to quickly. 

For the most part, COVID-19 pandemic-related issues have not impacted equipment availability. 
Alternative equipment can typically be found for any material that is delayed. One trade ally 
mentioned changing their recommendations based on product availability, but the alternative 
technology remained program eligible. A few times, the DLC changed which lamps were 
qualified, which was seen as having a more significant impact. 

11.5.4 Satisfaction 

Overall, participants rated their satisfaction with the program highly. Ninety-eight percent of 
participants said they were either very satisfied or satisfied with the PIS program overall. Only 
one respondent (two percent) said they were dissatisfied with the program. This dissatisfaction 
appears to revolve around communication and going long periods of not hearing from anybody 
and, after an email, another long period of not hearing. 

Five other customers felt there were things EAL could do differently to improve their 
experiences with the program. Two cited changes in equipment, with one indicating the program 
was limited and thought windows could be added to the program. Another preferred fixtures and 
lighting installed at the same time but only received lighting. Two recommended program 
changes included more timely delivery of the program and more direct contact. The last one 
wanted a change to the [unspecified] contractor. 
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In addition to overall program satisfaction, customers were satisfied with EAL as their electric 
service provider. Ninety percent of customers were either very satisfied or satisfied with EAL. 
Only two respondents (four percent) indicated dissatisfaction with their service provider. Figure 
22 shows satisfaction ratings with the program and EAL. 
 

Figure 22. Participant Satisfaction with the Public Institution Solution Program and Entergy 

Question: Sat3, Sat5 
*Don’t know and refused responses are excluded. 

 
Figure 23 shows satisfaction ratings relating to specific aspects of participants’ experiences with 
the program, including the incentive amount (or discount) received, the application process, the 
support provided by implementation staff, the length of time it took to receive the incentive, the 
contractor who installed program measures (or performed services), the performance of the 
equipment serviced, the process to schedule services, and the usefulness of the program’s 
energy audit if one was conducted. Similar to overall program satisfaction, satisfaction ratings 
were high across all specific program aspects, with at least 88 percent of respondents saying 
they were very satisfied or satisfied with each aspect. The ten percent dissatisfaction with the 
contractor who performed the tune-up and the cooling system's performance since the tune-up 
was from the same customer. This customer was unhappy with the contractor and felt they 
should not be part of the program.  
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Figure 23. Participant Satisfaction with Program Aspects—Public Institutions Solutions Program 

Question: Sat1. 
*Don’t know, not applicable and refused responses are excluded. 

 
Trade allies reported high overall satisfaction with the program, with an average rating of 3.9 on 
a scale of 5, where 1 is not at all satisfied and 5 is very satisfied. Satisfaction with interactions 
with program and implementation staff and the information and support received through the 
program averaged 3.6 (from ten respondents), and the type and variety of equipment eligible for 
the program averaged 4.3 (from five respondents). While satisfaction with the program seemed 
high, trade allies noted several areas where the program could be improved. The most 
mentioned improvement (mentioned by five) centered around the incentive payment process, 
specifically, the long delays in getting payment and the payment method. Trade allies were 
interested and excited to have a direct deposit option as an improvement in the following 
program year. Communication was also an area mentioned for improvement. Three trade allies 
felt communication with implementation staff could be improved. Trade allies talked about how it 
is difficult to speak with a live person, and communication is directed to email. Once an email is 
sent, it could take days to get a response or multiple emails to resolve one issue. Other 
recommended improvements included streamlining the process (two respondents), additional 
training, especially when rolling out new features like the online submissions (one respondent), 
and improvements to the new construction portion (one respondent). One contractor in the 
CoolSaver measures felt the requirement around the refrigerant could be eliminated as it is not 
required in territories outside Entergy Arkansas. 

Regarding incentive amounts, two trade allies had suggestions. One indicated EAL could 
incentivize fixtures a little better than tubes. While they felt the incentives were fair, the second 
trade ally thought the incentive amounts were low for the PIS program, specifically for daycares 
and nonprofit organizations with classrooms. 
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11.6 NET-TO-GROSS RESULTS 

11.6.1 Net-to-Gross Process 

NTG was assessed via self-reports through the participant customer survey based on the 
guidance outlined in Protocol F of the Arkansas TRM 9.0. The sample frame for the survey 
consisted of customers who installed energy-saving upgrades for qualifying measures through 
the program between January 2021 and June 2022,81 stratified into three six-month participation 
periods. To limit the potential for recall issues, only participants in the preceding 12 months (July 
2021–June 2022) were asked free-ridership questions and included in the free-ridership 
assessment. Spillover was assessed for participants who installed energy-efficient upgrades in 
the two less recent six-month periods to allow more time for potential spillover effects to occur 
(January 2021–December 2021).  

The EM&V team randomly sampled participating customers over this timeframe for participation 
in the survey, ensuring that participants were drawn equally across periods. If a sampled 
participant installed more than one type of energy-efficient upgrade through the program, we 
randomly selected two rebated measures per participant for inclusion in the survey.  

In total, 47 participants were surveyed on free-ridership, and 48 participants were surveyed on 
spillover based on their date of participation. Table 163 summarizes the number of measures 
ultimately evaluated by measure and participation period.  
 

Table 163. Summary of Measures Evaluated by Participation Period for the Public Institutions 
Solutions Program 

Participation 
period Measure category 

Measures evaluated 
Free-ridership Spillover 

January 2021− 
June 2021 

Custom N/A 0 
Domestic hot water N/A 0 
Envelope N/A 0 
HVAC N/A 0 
Lighting N/A 8 
Thermostat N/A 9 
Tune-up N/A 7 
Total N/A 24 

 
81 Project dates were determined by using ArchEE data snapshots downloaded on July 1, 2021, and 

July 1, 2022 for partial year data, and the final ArchEE data for PY2022. 
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Participation 
period Measure category 

Measures evaluated 
Free-ridership Spillover 

July 2021− 
December 2021 

Custom 5 5 
Domestic hot water 1 1 
Envelope 1 1 
HVAC 0 0 
Lighting 9 9 
Thermostat 4 4 
Tune-up 4 4 
Total 24 24 

January 2022− 
June 2022 

Custom 1 N/A 
Domestic hot water 0 N/A 
Envelope 0 N/A 
HVAC 1 N/A 
Lighting 9 N/A 
Thermostat 7 N/A 
Tune-up 5 N/A 
Total 23 N/A 

 

The survey included a series of structured questions about the participant’s decision to pursue 
rebated energy-efficient upgrades to estimate free-ridership. As the Arkansas TRM does not 
allow for partial-free-riders, participants were either classified as full-free-riders (100 percent 
free-ridership) or non-free-riders (0 percent free-ridership) based on their responses to these 
decision-making questions. Table 164 below shows the survey questions that were used to 
classify free riders.  

Table 164. Self-Report Free-Ridership Survey Questions 

Survey question Response options 

FR2. Before learning about the <PROGRAM> program, was your 
organization already planning to purchase and install the 
<MEASURE> project in <YEAR>?  
If CoolSaver: Before learning about the discount available through 
the <PROGRAM>, was your organization already planning to have a 
high level <MEASURE> performed in the same year?  

01 Yes 

02 No 

88 Don't know 

99 Refused 

FR3. If the program incentive/discount had not been available, would 
your <YEAR> budget have accommodated the full cost of the 
<MEASURE>? 

01 Yes 

02 No 

88 Don't know 

99 Refused 
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Survey question Response options 

FR4. If the incentive/discount or other assistance from the program 
had not been available, would you still have purchased the exact 
same <MEASURE> project, or would you have purchased something 
different?  

01 Same [SKIP TO FR7] 

02 Different 

88 Don't know 

99 Refused 

FR5. [ASK IF FR4 <> 1] Would you have purchased and installed any 
<MEASURE> at all?  
If CoolSaver: If the discount had not been available, would you still 
have purchased any <MEASURE>?  

01 Yes  

02 No 

88 Don't know 

99 Refused 

FR6. [ASK IF FR5 = 1] Would it have been the same level/efficiency, 
higher level/efficiency, or lower level/efficiency? 

01 Same level of efficiency 

02 Higher efficiency 

03 Lower efficiency 

88 Don't know 

99 Refused 

FR7. [ASK IF FR4 = 1 OR FR5 = 1] If the incentive/discount or other 
assistance from the program had not been available, when would you 
have installed/performed the <MEASURE>? Would you have 
installed/performed it…  

01 At the same time or sooner 

02 Within one year 

03 One to two years later 

04 Three to five years later 

05 More than five years later 

88 Don't know 

99 Refused 

 
We followed the same criteria for classifying free riders as used in prior evaluation research for 
consistency and comparability with prior evaluation results. To be classified as a full-free-rider, 
respondents must have indicated all the following conditions; any respondent that did not meet 
all three of these conditions was classified as a non-free-rider: 

• were already planning to purchase and install the project in the same year before 
learning about the program (FR2 = 1), 

• budget would have accommodated the full cost of project in the absence of the 
program rebate (FR3 = 1), and 

• would have purchased the same or higher efficiency measure within one year in the 
absence of the program ((FR4 = 1 OR (FR6 = 1 OR 2)) AND (FR7 = 1 OR 2)). 

The participant survey also included several consistency checks to verify a participant’s free-
ridership status. These consistency checks are intended to provide additional information about 
the participant’s decision to install the program provided measures and are used to substantiate 
their classification as a full-free-rider or non-free-rider. Consistency check questions include 
whether the participant received a recommendation to install a piece of equipment and how 
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influential that recommendation was on their decision and how influential the program incentive 
and other assistance were on their decision to install the program measure.  

To assess spillover, the survey asked about recent installations of any additional energy-
efficient improvements since program participation that were made without financial assistance 
from EAL. Respondents were then asked how important their experience in EAL’s PIS program 
was on their decision to install these additional improvements. Full savings resulting from the 
measure were attributed to the program as spillover if the respondent said, very important, and 
one-half-savings were attributed to the program if the respondent said, somewhat important. 
Respondents stating that their experience was not at all important or not very important received 
no spillover savings. We used a conservative approach and quantified spillover savings only for 
measures eligible for commercial EAL incentives and excluded lighting measures. Lighting was 
excluded from this analysis due to upstream lighting rebates provided through other EAL 
programs; in many cases, customers may not be aware that the lighting they purchase is 
already discounted by EAL. Per-unit savings for qualified measures were estimated based on 
average savings values for similar measures in EAL’s PIS program participant tracking data. 

Free-ridership and spillover rates were estimated for each respondent using the methodology 
described above. Individual free-ridership and spillover rates were then weighted to adjust for 
proportional sampling differences, non-response, and gross energy savings to calculate overall 
estimates representative of the program population. NTG ratios were then calculated using the 
following equation: 

NTG Ratio = 1 – Free-Ridership + Spillover 

11.6.2 Detailed Results 

Inclusive of free-ridership and spillover, the participant survey resulted in an overall NTG ratio of 
99 percent. One respondent had identifiable free-ridership and one respondent had spillover 
attributable to the program, resulting in an overall NTG ratio of 99 percent. Interviews with trade 
allies corroborate this finding with the majority of trade allies interviewed saying that their sales 
and installations of energy-efficient equipment would have been lower in the past 12 months in 
the absence of the program (7 of 11 respondents). Table 165 below summarizes NTG results. 
 

Table 165. Summary of Net-to-Gross Results for Public Institutions Solutions 

Measure category Free-ridership Spillover NTG 

CoolSaver measures 3.9% 1.4% 97.6% 

Non-CoolSaver measures 0.0% 0.0% 100.0% 

Program overall 1.6% 0.8% 99.2% 
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11.6.2.1 Free-Ridership 

Table 166 below presents free-ridership results. Feedback from participants suggests that the 
program was highly influential in most participants’ decision to install energy-efficient measures. 
Three respondents said they were planning to purchase but that the audit they received was 
useful and attributable to the program. Hence, these customers are considered non-free-riders. 
One respondent said they were planning on having a tune-up done within the year and had the 
funds already allocated to do so and would have done the exact same tune-up. This respondent 
was considered a full free-rider.   
 

Table 166. Free-Ridership Results for Public Institutions Solutions Program 

Surveyed (n) Free-ridership  

48 1.6% 

11.6.2.2 Spillover 

Seven respondents said they installed additional energy-efficient measures without an EAL 
incentive. Only one respondent had savings we could quantify. One respondent indicated they 
installed another thermostat without a program incentive and that the program was influential. 
This customer stated they did not use the EAL program because the program would not do the 
installation. For the other customers where we did not qualify spillover, one installed LED lights 
at his home, which we excluded since we did not know they were purchased through the 
upstream program. Five others could not recall what equipment they installed, so we could not 
quantify any spillover. Table 167 presents the spillover results from the participant survey. 
 

Table 167. Participant Spillover Results for Public Institutions Solutions Program 

Surveyed (n) Spillover 

47 0.8% 

11.7 OVERALL SAVINGS ESTIMATES 
The ArchEE tracking system was the primary tool for checking claimed savings and performing 
evaluation savings calculations across a participant census. The tracking system contained the 
key assumptions and parameters necessary for calculating measure savings. After performing 
evaluation savings calculations across all measures claimed by the PIS program, the EM&V 
team found discrepancies in some measure categories. Those discrepancies that had the most 
considerable impact on program savings were discrepancies found during the tracking system 
data review and project-level engineering reviews for tune-up and lighting control measures, as 
detailed above. 

The EM&V team calculated savings across the program measures based on the tracking data 
review and desk review results. The overall PIS program evaluated savings resulted in slightly 
lower energy and demand savings than those calculated by the program implementer 
(95.5 percent kilowatt-hour and 96.5 percent kilowatt realization rates). The evaluated savings 
are based on the results of savings calculations and adjustments made across the tracking 
system and supplemented by the results of the 30 sampled accounts, as discussed above. 
Tune-up measure savings were based on a comprehensive tracking system review. 
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The overall realization rates were affected most by variances between the claimed and 
evaluated savings (kilowatt and kilowatt-hour) from one envelope measure where the direct-
install lengths of weatherstripping were not tracked consistently through the project and lighting 
projects where different fixture types or quantities were found during site visits. Another major 
contributor to savings adjustments was from Wi-Fi thermostat measures due to incorrect energy 
and demand savings values used for heat pumps in reported savings.  

Table 168 shows that lighting measures had the most considerable variances while the tune-up 
measures had the most significant portion of ex-ante and ex-post savings. 
 
Table 168. Public Institutions Solutions Program—Final Evaluated Energy Savings and Realization 

Rates by Measure Strata 

Strata 
Ex-ante savings Ex-post savings Realization rate 

Data source kW kWh kW kWh kW kWh 
Custom—CEI 210.6 2,920,350 210.6 2,921,962  100.0% 100.1% Desk reviews 

Custom—other 90.2 570,893 86.7 570,965  96.2% 100.0% Desk reviews 

Lighting—
deemed 

693.6 4,235,413 585.9 3,324,464  84.5% 78.5% Desk reviews 
and site visits 

Lighting—non-
deemed 

78.0 422,157 75.5 403,818  96.9% 95.7% Desk reviews 
and site visits 

Other 157.2 1,616,887 157.2 1,644,191  100.0% 101.7% Desk reviews 
and site visits 

Tune-ups 1,642.2 10,632,090 1,654.5 10,614,041  100.7% 99.8% Tracking system 
and M&V review 

Total 2,871.9 20,397,791 2,770.6 19,479,440  96.5% 95.5%  

11.8 QUALITY CONTROL/QUALITY ASSURANCE PROCESSES 

EAL worked with the implementer CLEAResult to develop a quality management process for all 
EAL commercial programs. This process can be used for projects with or without a trade ally.  

For trade-ally projects, CLEAResult emphasizes trade ally training to remind trade allies of 
program processes, technical requirements for measures, application requirements, and 
awareness of the QC process. QC protocols include clear pass/fail thresholds for addressing 
trade ally performance. During the post-inspection any project (trade-ally-driven or not), the fail 
condition results if the work scope is significantly incomplete, the efficient measures are found to 
be ineligible, or there are safety or code issues with the installation. A failed project causes the 
trade ally to be removed from the reduced inspection rate list that the program maintains and is 
put under probationary status. Once a trade ally is removed, that contractor must complete five 
consecutive projects without "failures" to be returned to the reduced inspection rate list. For a 
trade ally to qualify for the reduced inspection rate, they must complete five consecutive projects 
without a failure as determined by the program implementer.  

Customers must sign a customer agreement to be eligible for the program; as part of this 
agreement, the customer is willing to allow a field inspector to perform a QC inspection. These 
inspections could happen to any project regardless of scope. An inspection form was developed 
to perform standardized and consistent inspections to ensure the equipment is being used 
following the guidelines outlined in the customer agreement. 

412

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  264 
EAL Evaluation Report—PY2022 

 

Below are the steps that are followed during the QA/QC process, as outlined in the Quality 
Control and Assurance Process Manual: 

• enrollment and customer verification, 

• project documentation and completeness review, 

• pre-engineering QC and approval, 

• pre-installation inspection, 

• pre-installation inspection corrections—trade-ally-driven projects, 

• post-installation QC, 

• post-installation inspection, 

• post-installation inspection corrections—trade-ally-driven projects, 

• post-engineering approval, and 

• post-project review and closeout. 

For all projects, the QA/QC process begins with verification that customers are eligible for 
participation in the program. Next, project documentation (including contact information, signed 
proposal, W9 forms, and pre-installation photos) is verified to be complete. Following the 
documentation check, the engineering team at CLEAResult checks to ensure that the project is 
installing eligible equipment and that savings parameters and calculations are accurate. For QA, 
the program staff also conducts reviews of each incentive application. After the engineering QC 
check, proposals that do not pass all aspects of the review are rejected and sent back for 
completion.  

The next stage in the QA/QC process occurs during the pre-installation inspection stage, where 
pre-installation inspections are conducted to confirm pre-installation conditions. These 
inspections are completed for 100 percent of custom projects and the largest (approximately ten 
percent) trade-ally projects identified by kilowatt-hour savings. For the PIS program, larger 
projects are defined as those with savings estimated at over 150,000 kWh. Inspections are also 
completed for all prescriptive projects submitted by a non-trade ally or submitted by a trade ally 
under probation. A minimum of ten percent of all other projects between 10,000 and 
150,000 kWh are also inspected. Also, for trade allies who are not under probationary status, at 
least ten percent of their total project quantities submitted are pre- or post-inspected. Any 
findings during the pre-inspection stage are returned to the trade ally to make corrections before 
the project may proceed. 

Following the installation of the project, a post-installation QC check is performed via a review of 
documentation to verify invoicing, any changes to the project, and a review of submitted photos. 
Any findings during this QC check are once again returned to the trade ally to make corrections 
before the project may proceed. An on-site inspection is then conducted following the same 
sampling methodology as detailed in the pre-installation inspection above. 

At the final stage of the process, a final engineering review of the post-installation notes, 
completeness of documentation, and post-inspection photos is performed. Project savings 
calculations or incentives are adjusted as appropriate. When this is complete, the project and all 
required documentation are submitted to EAL for approval and closeout. 
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As part of the PIS program evaluation activities, the EM&V team assessed the program's 
documentation and the 30 sampled projects used to inform the impact evaluation. The 
documentation included: 

• program manual; 

• program tracking system/database extracts; 

• supplemental project-level documentation: 

o customer proposals and project agreements, 

o invoices, 

o pre-inspection form (where applicable), 

o post-inspection form (where applicable), and 

o photographic documentation (where applicable). 

As noted in the prior sections, the EM&V team confirmed that the information presented in the 
ArchEE tracking system was mostly accurate compared to that in the project documentation. In 
general, the documentation provided project information that aligned with the stated QC goals, 
though the EM&V team found three specific areas for improvement: 

1. Ensure photographic documentation provided is clear and legible and include nameplate 
photos of lighting model numbers and HVAC units, when possible,  

2. Provide lighting specification sheets, and  

3. Provide work orders and/or post-inspection reports on all projects. 
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12.0 AGRICULTURAL ENERGY SOLUTIONS  

The Agricultural Energy Solutions (AES) program offers farmers and agricultural customers the 
opportunity to make their property more efficient by offering farm audits, incentives for energy 
efficiency improvements, and education of agricultural equipment suppliers. The AES program 
aims to produce long-term, cost-effective electric savings for agribusinesses by installing energy 
efficiency measures and replacing aging, inefficient equipment. The program is available—on 
an agricultural commercial or industrial rate schedule—to all nonresidential Entergy Arkansas, 
LLC (EAL) agribusiness customers, including various poultry, dairy, cattle, swine, delta/row 
crops, aquaculture, and horticulture facilities.  

Incentives are available for agricultural customers to install energy efficiency equipment when 
building a new facility or replace aging, inefficient equipment. The program offers incentives for 
custom projects; custom is a comprehensive and customized approach for farmers who have 
energy efficiency needs. In some cases, custom measures use a combination of site-specific 
parameters as well as methodologies outlined in the TRM 9.0.  

The program uses a streamlined process designed to overcome barriers to implementing 
energy efficiency projects. These barriers include: 

• lack of customer awareness of energy efficiency technologies, benefits, and project 
payback; 

• limited resources to identify energy efficiency opportunities; 

• limited access to financial capital; 

• absence of tools to quantify energy savings; and 

• limited availability of energy efficiency technologies. 

In support of the impact evaluation, the evaluation, measurement, and verification (EM&V) team 
conducted desk reviews on a randomly selected sample of eight projects and on-site 
measurement and verification (M&V) of two projects. Participant surveys were conducted with 
17 participating customers to support the process and net-to-gross (NTG) evaluations.  
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Table 169. Agricultural Energy Solutions—Data Collection and Evaluation Activities 

NTG approach Process evaluation activities 

Gross impact evaluation completes 

Tracking 
system 
review 

Desk 
reviews 

On-site 
M&V 

Metered 
data 
analysis82 

Updated from 
current 
evaluation 
research 

Program staff interviews (2) Census 10 283 (ride 
alongs) 

None 

Materials review 
Participant surveys (17) 

12.1 KEY FINDINGS  
From a process and NTG perspective, the program is operating as intended. Participating 
customers are satisfied with the program and the program was influential in customers making 
energy efficient improvements. Based on the program year (PY) 2022 (PY2022) program 
tracking data,84 the AES program reported implementing 8,066 lighting measures and 
15 lighting control measures to 15 unique participants. Table 170 provides the program's 
participation and reported savings by measure category. In PY2022, new construction lighting 
projects provided the most savings for the program, similar to PY2021.  
 

Table 170. Agricultural Energy Solutions Program—Reported Participation, 
Measures, and Savings 

Measure category Participants 
Measures 
(quantity) 

Reported 
program 

savings (kWh) 

Percentage of 
program 

savings (kWh) 

Custom—new construction 9  6,702   10,514,612  90.6% 

Custom—retrofit 9  1,364   322,934  2.8% 

Custom—non-lighting 1  15   767,913  6.6% 

Grand total 15  8,081   11,605,460  100.0% 

 
In PY2022, the AES program reported 11,605 MWh in gross energy savings and 3.0 MW in 
gross demand savings, as shown in the table below. The AES program's evaluated savings 
resulted in slightly lower than reported energy savings and demand savings, resulting in 
realization rates of 97.0 percent and 98.1 percent for energy and demand savings respectively. 
The program has far exceeded the energy and demand goals, achieving 186 percent and 
321 percent of energy and demand goals, respectively. 
 

 
82 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site M&V. 
83 The EM&V team conducted ride-alongs for two unique accounts for three completed projects during 

three separate site visits. 
84 The tracking system data extract is from February 7, 2023. 
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Table 171. Agricultural Energy Solutions Program—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio 

Net 
savings 

Program 
contribution 
to portfolio 

savings 

Energy savings (MWh) 11,605 11,255 97.0% 99.0% 11,143 3.8% 

Demand savings (MW) 3.0  2.9  98.1% 99.0%  2.9  3.1% 

 
Table 172. Agricultural Energy Solutions Program—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh) 5,998  11,143 186% 

Demand savings (MW) 0.9 2.9 321% 

12.2 RECOMMENDATIONS 

The EM&V team has identified six key findings and recommendations for consideration by EAL 
through the evaluation process. 

Table 173. Agricultural Energy Solutions —PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Continue to 
work collaboratively with the EM&V 
team and seek review of large or 
unique custom projects. 

Engaging the EM&V team early in the 
project timeline provides the opportunity to 
agree on calculation approaches, 
assumptions, and data collection needs for 
projects. This process has worked 
particularly well in developing assumptions 
and calculation methodology for large 
horticulture projects, which can be complex 
and unique.  

Recommendation 2: Collect 
heating and cooling documentation 
when present on site.   

Several projects had discrepancies in the 
documentation on whether the buildings 
had heating and cooling and what type it 
was. When there is heating and cooling 
present, ensure documentation is collected 
to verify HVAC equipment (e.g., nameplate 
photos).  

Recommendation 3: Clearly define 
program requirements to determine 
if retrofit or new construction 
methodology should be used. If 
unclear which method should be 
used, consult the EM&V team to 
discuss and reach agreement.   

The EM&V team found uncertainty 
surrounding one project to be considered 
eligible to use the new construction savings 
methodology for an existing building. 
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Type Recommendation Key finding 

Recommendation 4: Define 
additional measure descriptions to 
ArchEE to clarify measure type as 
the program expands with new 
measure offerings beyond lighting. 

The current AES measures are listed in the 
ArchEE field MeasureDesc as custom—
new construction, custom—retrofit, and 
custom—non-lighting. In PY2022, the 
measure description custom—non-lighting 
was used for a lighting controls measure. 
This recommendation persists from 
PY2020 and PY2021. 

PY2022 process 
recommendations 

Recommendation 5: Monitor the 
time it takes for incentive checks to 
be sent. 

Overall, customers were satisfied with the 
program. The only obstacle that was 
mentioned was around the time it took to 
get an incentive check. Two customers 
experienced delays, although they 
remained satisfied with their program 
experience.  

Recommendation 6: Increase 
internal QA/QC practices.  

The EM&V team found several errors on 
the post inspection forms. Increasing 
internal QA/QC practices and collecting 
sufficient project documentation may help 
mitigate these types of errors.  

 
Table 174. Agricultural Energy Solutions Program—Status of Prior Year Recommendations 

Status of prior year recommendations   
PY2020 impact 
recommendations 

• Follow the guidance in Appendix F of the TRM (Table F4) to determine 
exterior lighting power density in the calculation methodology for new 
construction exterior lighting. 
o Continuing. 

• To clarify the measure type, define additional measure descriptions to 
ArchEE as the program expands with new measure offerings beyond 
lighting. 
o Continuing. 

PY2020 process 
recommendations 

• Consider increasing documentation for custom projects to verify new 
building types, annual operating hours (AOH), and lighting end-use. 
o Continuing. 

PY2021 impact 
recommendations 

• Define additional measure descriptions to ArchEE to clarify measure type 
as the program expands with new measure offerings beyond lighting. 
o Continuing. 

PY2021 process 
recommendations 

• Continue to work collaboratively with the EM&V team and seek review of 
large custom projects. 
o Continuing. 
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12.3 METHODOLOGY 

12.3.1 Impact Evaluation 

The evaluated savings results presented in this report are based on the results of savings 
calculations and adjustments made during the program documentation review, ten engineering 
desk reviews, and on-site M&V.  

Program staff provided background information on the approach to energy savings, including 
savings calculations and data presented in those calculators and project close-out documents. 
The EM&V team also referred to relevant sections in TRM 9.0 to understand the savings 
methodology calculations used for custom projects and the general formulations of project 
savings approaches. 

The EM&V team evaluated ICF's savings calculations by reviewing the program tracking data 
and project documentation to confirm the savings methodology and results, repeating the 
calculation steps to verify accuracy.  

12.3.1.1 Desk Reviews 

The EM&V team generated a stratified sample by measure category and then randomly 
selected projects. The desk review sample consisted of five retrofit lighting and five new 
construction lighting projects. The eight85 sampled desk reviews also included two on-site M&V 
projects for PY2022. Eight accounts were sampled for reviews, with most having multiple 
measures tracked in ArchEE. A total of 30 measures in ArchEE were in the sample, 
approximately 59 percent of the recorded measures. These sampled projects represented gross 
savings of 5,499,937 kWh; 47 percent of the total AES recorded gross savings. The sampling 
was conducted by stratifying the participants by measure category and randomly selecting 
projects.  

The EM&V team found that the approaches used to calculate savings were generally 
reasonable. The lighting calculation workbooks were comprehensive, detailed, high quality, and 
followed good industry practices. As a result, the EM&V team utilized the underlying calculation 
approaches to verify savings. 

12.3.1.2 Site Visit Ride-Alongs 

The EM&V team also coordinated post-installation site visits with program implementation staff 
as part of the PY2022 impact evaluation. These site visits were conducted with ICF program 
staff to reduce the burden on program participants and manage biosecurity access issues while 
allowing both the EM&V team and implementation staff to gather necessary post-installation 
data points.  

 
85 Two accounts implemented both retrofit and new construction projects. 
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12.3.2 Process and Net-to-Gross Evaluation 

The EM&V team utilized a participant survey to inform the process and NTG evaluation. The 
survey included a series of questions that investigated sources of awareness and preferred 
methods of communication, participation experiences, program satisfaction, and firmographics 
to address the process evaluation. The survey also included a series of structured questions 
about the participant’s decision to pursue rebated energy-efficient upgrades to calculate the 
NTG rate. The EM&V team based the savings and calculations on those outlined in TRM 9.0 
EM&V Protocols. 

Where possible, to address recall concerns, TRM 9.0 recommends using a staggered data 
collection approach to collecting free-ridership and spillover information. Free-ridership is best 
assessed when asking about program participation as close as possible to the participation 
dates, while spillover is best assessed after a reasonable amount of time has passed to allow 
for additional energy savings activities to occur. 

With these considerations in mind, the EM&V team stratified the sample frame for the 
participant survey into three six-month participation periods: January 2021 to June 2021, July 
2021 to December 2021, and January 2022 to June 2022. Only participants in the two most 
recent periods (July 2021 to June 2022) were asked free-ridership questions and included in the 
free-ridership assessment, limiting recall issues. Only those who installed energy-efficient 
upgrades within the first two six-month periods received spillover questions to allow more time 
for potential spillover effects to occur (January 2021 to December 2021). Research from prior 
EAL program evaluations suggests that spillover rates in the most recent period are much lower 
when participants are asked about any energy-saving activities performed outside of the 
program compared to other participation periods. All respondents received process-related 
questions. 

Due to the low number of program participants, the EM&V sampled a census of all participants 
in the sample frame. In total, the EM&V team surveyed 17 participants on free-ridership and 
30 participants on spillover based on their date of participation. Table 175 illustrates the number 
of unique program participants per period and their kilowatt-hour savings.  
 

Table 175. Agricultural Energy Solutions Program NTG/Process Participant Survey Sample Plan 

Participation 
period Project type 

Count of 
projects in 

population* 

Reported 
(ex-ante) 

kwh 

Survey questions 

Free-
ridership Spillover Process 

January 
2021−June 
2021 

New construction 11  3,502,701 
No Yes Yes Retrofit 16  792,471 

Total  27 4,295,172 
July 2021− 
December 
2021 

New construction  1 9,080,510 
Yes Yes Yes Retrofit  2  49,952 

Total  3 9,130,462 
January 
2022−June 
2022 

New construction 8 6,252,556 
Yes No Yes Retrofit 6 162,274 

Total  14 6,414,830 
Total 44 19,840,464  
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The EM&V team implemented the participant survey through our in-house Survey Research 
Center via computer-assisted telephone interviews. A total of 17 surveys were completed, 
averaging ten minutes in length. Telephone surveys occurred between August 2 and August 12, 
2022. 
 

Table 176. Agricultural Energy Solutions Program—Participant Survey Response Rate 
Disposition Total 
Sample 39 
  Not a utility customer 0 
Eligible sample 39 
  Does not recall participating 2 
  Refusal 6 
  Language barrier 0 
  Bad number 0 
  Not completed 14 
  Completed 17 
Response rate    
Response rate 
(completed/eligible sample) 

43.6% 

12.4 DETAILED IMPACT EVALUATION RESULTS 

12.4.1 Reported Savings Methodology 

The AES program's savings algorithms and approaches followed standard industry practice and 
TRM requirements for custom projects. There were distinct differences in the savings algorithms 
for new construction lighting and retrofit lighting. Using standard TRM algorithms for lighting 
projects involving heated spaces, a therm heating penalty was calculated. The details of each 
approach are described below. 

12.4.1.1 New Construction Lighting 

New construction lighting projects calculated savings based on an assumed lighting power 
density (LPD) of 0.8 W per sq. ft. This LPD was developed in 2015 between EAL, ICF, and the 
EM&V team. The algorithms for savings are: 

𝑘𝑘𝑘𝑘ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝐴𝐴𝐻𝐻𝐻𝐻 ×
𝐿𝐿𝐿𝐿𝐿𝐿 ∗  𝐼𝐼𝑆𝑆.𝐼𝐼𝐹𝐹.− 𝐼𝐼𝐼𝐼𝑦𝑦𝐹𝐹𝑦𝑦𝐼𝐼𝐼𝐼𝑦𝑦𝐼𝐼 𝑘𝑘𝑦𝑦𝐹𝐹𝐹𝐹𝑦𝑦

1,000
× 𝐼𝐼𝐼𝐼𝐼𝐼𝑙𝑙 

where: 

AOH  = custom annual operating hours of the lit space 

Sq. Ft. = square footage of the lit space 

LPD  = 0.8 W per square foot 
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Installed Watts  = sum of efficient lighting watts installed in the lit space 

IEFe  = interactive effects factor for energy based on heating and 
cooling types 

 

𝑘𝑘𝑘𝑘𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑐𝑐.𝑓𝑓.×
𝐿𝐿𝐿𝐿𝐿𝐿 ∗  𝐼𝐼𝑆𝑆.𝐼𝐼𝐹𝐹.− 𝐼𝐼𝐼𝐼𝑦𝑦𝐹𝐹𝑦𝑦𝐼𝐼𝐼𝐼𝑦𝑦𝐼𝐼 𝑘𝑘𝑦𝑦𝐹𝐹𝐹𝐹𝑦𝑦

1,000
× 𝐼𝐼𝐼𝐼𝐼𝐼𝑑𝑑 

 where: 

c.f.  = coincidence factor (CF), typically 0.77 

IEFd  = interactive effects factor for energy based on heating and 
cooling types 

 

𝐹𝐹ℎ𝑦𝑦𝑦𝑦𝑒𝑒𝑝𝑝𝑙𝑙𝑠𝑠𝑠𝑠𝑙𝑙𝑝𝑝𝑝𝑝 = 𝐼𝐼𝐼𝐼𝐼𝐼𝑠𝑠 ∗ 𝑘𝑘𝑘𝑘ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

where: 

IEFg  = 0.008 therms/kWh 

kWh savings  = savings calculated by the kilowatt-hour savings formula above 
   for interior lighting projects 
 

12.4.1.2 Retrofit Lighting 

Retrofit lighting projects calculate savings by comparing the less efficient baseline wattage to 
the installed high efficiency wattage. The algorithms for savings are: 
 

𝑘𝑘𝑘𝑘ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝐴𝐴𝐻𝐻𝐻𝐻 ×
𝐵𝐵𝑦𝑦𝑦𝑦𝑦𝑦𝐼𝐼𝐵𝐵𝐼𝐼𝑦𝑦 𝑘𝑘𝑦𝑦𝐹𝐹𝐹𝐹𝑦𝑦 − 𝐼𝐼𝑓𝑓𝑓𝑓𝐵𝐵𝑐𝑐𝐵𝐵𝑦𝑦𝐼𝐼𝐹𝐹 𝑘𝑘𝑦𝑦𝐹𝐹𝐹𝐹𝑦𝑦

1,000
× 𝐼𝐼𝐼𝐼𝐼𝐼𝑙𝑙 

where: 

Baseline Watts  = total watts of the replaced lighting prior to the project 

 

𝑘𝑘𝑘𝑘𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑐𝑐.𝑓𝑓.×
𝐵𝐵𝑦𝑦𝑦𝑦𝑦𝑦𝐼𝐼𝐵𝐵𝐼𝐼𝑦𝑦 𝑘𝑘𝑦𝑦𝐹𝐹𝐹𝐹𝑦𝑦 − 𝐼𝐼𝑓𝑓𝑓𝑓𝐵𝐵𝑐𝑐𝐵𝐵𝑦𝑦𝐼𝐼𝐹𝐹 𝑘𝑘𝑦𝑦𝐹𝐹𝐹𝐹𝑦𝑦

1,000
× 𝐼𝐼𝐼𝐼𝐼𝐼𝑑𝑑 

𝐹𝐹ℎ𝑦𝑦𝑦𝑦𝑒𝑒𝑝𝑝𝑙𝑙𝑠𝑠𝑠𝑠𝑙𝑙𝑝𝑝𝑝𝑝 = 𝐼𝐼𝐼𝐼𝐼𝐼𝑠𝑠 ∗ 𝑘𝑘𝑘𝑘ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
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12.4.2 Desk Review Results 

As noted earlier, the PY2022 AES program impact evaluation efforts included an engineering 
analysis for a sample of projects from 15 unique account holders. Table 177 provides measure-
level realization rates for the eight AES projects reviewed by the evaluation. Desk review 
findings from projects that did not receive 100 percent realization rates are detailed below. 
 

Table 177. Agricultural Energy Solutions Program—PY2022 Desk Review Results by Measure 
Category 

 

EAACCR1549437730. The project included new construction lighting in a horticultural facility. 
The reported savings estimate indicates that key calculation parameters, IEFe and IEFd, are 
consistent with gas and air conditioner heating and cooling types, respectively. However, the 
post-installation form provided in the documentation package indicated the heating type was 
electric. The EM&V team updated savings accordingly resulting in realization rates of 
79.8 percent and 100.0 percent for energy and demand savings, respectively. However, 
additional documentation was provided by the implementer after the evaluation interim results 
were published. The heating and cooling types were reviewed and adjusted to air conditioner 
with no heat, resulting in an overall project-level realization rate of 100.0 percent and 
100.0 percent for energy and demand savings, respectively. 

EAACCR1548266976. The project reported new construction lighting at a poultry farm. Based 
on the documentation, the EM&V team found the lamp model was not eligible for savings in the 
program as it was not certified under ENERGY STAR, DLC, Consortium for Energy Efficiency 
(CEE), or other third-party certification. TRM 9.0 allows for exceptions to third-party certification 
for agricultural uses for fixtures designed for animal use. However, the lamps installed were A19 
lamps, and the manufacturer specification sheet lists household use and office as the primary 
application. The EM&V team concluded an eligible alternative could have reasonably been 
installed and adjusted savings accordingly. The EM&V team also found uncertainty surrounding 
whether this project should be considered eligible for new construction. The photos and invoice 
showed an existing building and a cost estimate for existing lighting removal. The 
documentation showed the building type did not change, but it did not verify the existing system, 
so it was insufficient to determine if the new construction baseline was appropriate.      

EAACCR1549313591. The project included new construction lighting in a horticultural facility. 
The reported savings estimate indicates that key calculation parameters, IEFe and IEFd, are 
consistent with gas and air conditioner heating and cooling types, respectively. However, the 
post-installation form provided in the documentation package indicated the heating type was 
electric. The EM&V team also conducted a ride-along at this facility. Tracking data indicated 
16 lamps were installed in the propagation room; however, the ride-along found 20 lamps were 
installed. The EM&V team updated savings accordingly, resulting in realization rates of 
80.4 percent and 100.4 percent for energy and demand savings, respectively. However, 

Measure category 

Reported savings Evaluated savings Realization rate 

kWh kW kWh kW kWh kW 

Custom—new construction  5,329,415   1,019.4   5,145,257   994.2  96.5% 97.5% 

Custom—retrofit  170,522   27.4   177,357   26.3  104.0% 96.1% 

Total  5,499,937   1,046.8   5,322,614   1,020.5  96.8% 97.5% 
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additional documentation was provided by the implementer after the evaluation interim results 
were published. The heating and cooling types were reviewed and adjusted to air conditioner 
with no heat, resulting in an overall project-level realization rate of 100.7 percent and 
100.4 percent for energy and demand savings, respectively. 

EAACCR1549171277. The project included new construction lighting in a horticultural facility. 
The reported savings estimate indicates that key calculation parameters, IEFe and IEFd, are 
consistent with gas and air conditioner heating and cooling types, respectively. However, the 
post-installation form provided in the documentation package indicated the heating type was 
electric. The EM&V team also conducted a ride-along at this facility. Tracking data indicated 
623 lamps were installed in the vegetation room; however, the ride-along found 588 lamps were 
installed. The EM&V team updated savings accordingly, resulting in realization rates of 
75.3 percent and 94.4 percent for energy and demand savings, respectively. However, 
additional documentation was provided by the implementer after the evaluation interim results 
were published. The lamp count and heating and cooling types were reviewed and adjusted 
accordingly, resulting in an overall project-level realization rate of 100.0 percent and 
100.0 percent for energy and demand savings, respectively. 

EAACCR1550001697. The project included a lighting retrofit at a poultry farm. The reported 
savings estimate for the grow-out area indicates that key calculation parameters, IEFe and IEFd, 
are consistent with electric heating and air conditioner heating and cooling types, respectively. 
However, the post-installation form in the documentation package indicated no cooling, only 
electric heating in the grow-out area. Since there are no heating-only IEFe and IEFd factors in 
the TRM, the EM&V team calculated savings using 0.8 IEFe and 1.0 IEFd, as agreed upon in a 
previous evaluation where only electric heating was found. The EM&V team updated savings 
accordingly, resulting in realization rates of 85.1 percent and 99.2 percent for energy and 
demand savings, respectively. However, additional documentation was provided by the 
implementer after the evaluation interim results were published. The documentation showed no 
heating or cooling in any of the areas, including the grow-out areas, and adjusted all areas 
accordingly, resulting in an overall project-level realization rate of 105.8 percent and 
98.2 percent for energy and demand savings, respectively. 

EAACCR1549785903. The project included a lighting retrofit at a poultry farm. The reported 
savings estimate for the egg rooms indicates that key calculation parameters, IEFe and IEFd, are 
consistent with no heating and cooling present. However, the post-installation form in the 
documentation package indicated electric heating and cooling in the egg rooms. The EM&V 
team also found that the baseline wattage for the outdoor lamp should be 65 W based on the 
manufacturer specification sheet indicating the installed lamp is a 65 W equivalent. The EM&V 
team updated savings accordingly, resulting in realization rates of 99.8 percent and 
100.2 percent for energy and demand savings, respectively. However, additional documentation 
was provided by the implementer after the evaluation interim results were published. The 
documentation confirmed no heating or cooling in the egg rooms and the EM&V team adjusted 
accordingly, resulting in an overall project-level realization rate of 100.0 percent and 
99.9 percent for energy and demand savings, respectively. 

EAACCR1548871809. The project included a lighting retrofit at a farm shop. The reported 
savings estimate indicates that key calculation parameters, annual operating hours (AOH), and 
coincidence factor (CF) are consistent with the service (excluding food) building type. However, 
the EM&V team determined that the warehouse—non-refrigerated building type would be more 
appropriate based on the photos showing what appears to be an unconditioned garage space. 
The service (excluding food) building type is intended for a business that relies on patrons but is 
not food-related, such as salons. The EM&V team updated savings accordingly, resulting in 
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realization rates of 109.2 percent and 71.3 percent for energy and demand savings, 
respectively. 

12.4.3 Site Visit Results 

In PY2022, the EM&V team coordinated post-installation site visits with program implementation 
staff for two projects, reducing the burden on program participants and managing biosecurity 
access issues while allowing both the EM&V team and implementation staff to gather necessary 
post-installation data points. The two PY2022 projects received rebated light-emitting diode 
(LED) lighting through EAL's program; all projects installed new construction LED lighting.  

At each project, the EM&V team confirmed the lamp type and location and that all lamps were 
successfully installed and operational. Additionally, the buildings' dimensions were 
confirmed—a key parameter for new construction lighting projects. Lighting schedules and 
programs were confirmed with farmers. 

Overall, the EM&V team verified that most lamps on-site rebated through the AES program 
were installed, functional, and matched wattages claimed through program tracking data, 
resulting in adjustments to the reported savings for one project, as described above. 

12.5 DETAILED PROCESS EVALUATION RESULTS 
Next, we present the process results from the participant survey, organized by the following 
topic areas: respondent firmographics, program marketing, participant experience and 
satisfaction, and in-service rates. 

12.5.1 Respondent Firmographics 

Most survey participants had poultry as the main production at their facilities (8 of 17 
respondents), with an additional three facilities having poultry and cattle. Three respondents 
indicated their main activity was horticulture (plants) and the remaining three were a mix of corn, 
rice, and soybeans. On average, facilities had 26.4 full-time employees and 5.0 part-time 
employees. The number of full-time employees ranged from 0 to 300, and part-time employees 
ranged from 0 to 40. Four facilities had only full-time staff, and one had only part-time staff. The 
horticulture facilities tend to have the most employees.  

One respondent mentioned having any payback period or return-on-investment requirements to 
approve the implementation of energy efficiency projects. This respondent said their payback 
period was “soon as I can pay the debt off,” which was ten years. For this specific project, they 
wanted to do it in two to three years with the rebate. When asked if their organization faces 
challenges when making energy-saving improvements, five respondents mentioned having 
challenges, sometimes multiple challenges. Four customers said the cost and the time needed 
was mentioned by two. Other challenges mentioned included the weather, the location of 
pumps, and general information about equipment improvements.  
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12.5.2 Program Marketing 

Over one-half of respondents reported learning about the AES program through word of mouth 
from family or friends (nine respondents, 53 percent). Other commonly cited methods included a 
contractor or vendor other than the program implementer (seven respondents), a retail store 
(five respondents), Entergy call center representative (two respondents), and prior participation 
in an EAL program (one respondent). By contrast, when respondents were asked how they 
prefer to receive information about EAL’s energy efficiency programs, the most frequently 
mentioned communication channel was by email (nine respondents). Text messages (six 
respondents) and an EAL brochure (six respondents) were the following most preferred 
methods. Figure 24 illustrates how participants learned about the AES program and their 
preferred method.  
 

Figure 24. Source of Program Awareness and Preferred Methods (n=17) 

 
Source: Participant Survey A1, A2. 
*Multiple responses were allowed. 

**Don’t know and refused responses excluded. 

12.5.3 Participant Experience and Satisfaction 

Over 80 percent (14 of 17) respondents said they received an energy audit or assessment for 
the project they did through the program. One respondent said they did not receive an audit, 
and two did not recall if they did. Of those who received an audit, all but one (13 of the 14) said 
the audit was very useful, and one said the audit was somewhat useful. 

All respondents reported being satisfied with the AES program overall; 13 being very satisfied 
and 4 satisfied. We asked those who were less than very satisfied with the program if there was 
anything EAL could have done to improve their experience in the program. Three of the four 
respondents said no, and the fourth said did not know.   
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Figure 25 shows satisfaction ratings relating to specific aspects of participants’ experiences with 
the program, including the support provided by EAL or program implementation staff, the 
incentive application process, the incentive amount received, the length of time it took to receive 
the incentive, and the contractor who installed program measures. Similar to overall program 
satisfaction, ratings were high across all specific program aspects, with most respondents 
saying they were very satisfied with each aspect. Additionally, almost three-quarters of 
respondents said they were satisfied with EAL overall as an electric service provider 
(8 respondents were very satisfied, and three respondents were satisfied). 
 

Figure 25. Participant Satisfaction with Program Aspects 

 
Source: Participant Survey SAT1 

*Don’t know, not applicable, and refused responses excluded. 

 
Almost all participants surveyed (15 of 17 respondents) reported experiencing no obstacles or 
barriers while participating in the program. The two participants who experienced challenges 
noted issues related to the incentive; both respondents said it took two months to receive the 
incentive. The delay impacted one respondent that incurred late charges. These challenges do 
not appear to impact their satisfaction with the program, as both indicated they were satisfied 
with the program overall. 

12.5.4 In-Service Rates 

The participant survey detected a program installation rate of 94 percent. All respondents 
reported the energy-saving measures installed through the program were still fully installed and 
operating at the facility at the time of the participant survey, with one respondent indicating that 
98 percent of the lighting equipment was installed and operating. This respondent said that two 
percent of the bulbs have burnt out since they were installed.  
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12.6 NET-TO-GROSS RESULTS 

12.6.1 Net-to-Gross Methodology 

We assessed NTG via self-reports through the participant customer survey based on the 
guidance outlined in Protocol F of TRM 9.0. 

As previously mentioned, to minimize recall concerns, and to allow for enough time for spillover 
to occur, free-ridership and spillover questions were not asked of everyone, and free-ridership 
and spillover were calculated separately. The EM&V completed 17 participant surveys 
accounting for 18 different measures. Among those, 8 received the free-ridership battery, and 
11 received the spillover battery, with one of those respondents receiving both the free-ridership 
and spillover series (July 2021 to December 2021 participants). Table 178 below shows how the 
response counts broke out for both free-ridership and spillover based on their participation date. 
 

Table 178. Summary of Self-Report Participant Survey Respondents by Participation Period 

Participation 
period Project type 

Measures evaluated 
Free-

ridership Spillover 
January 2021− 
June 2021 

New Construction N/A 2 
Retrofit N/A 8 
Total N/A 10 

July 2021− 
December 2021 

New Construction 0 0 
Retrofit 1 1 
Total 1 1 

January 2022− 
June 2022 

New Construction 5 N/A 
Retrofit 2 N/A 
Total 7 N/A 

Total 8 11 

 
The survey included a series of structured questions about the participant’s decision to pursue 
rebated energy-efficient upgrades to estimate free-ridership. As the TRM 9.0 does not allow for 
partial free riders, participants were either classified as full-free-riders (100 percent free-
ridership) or non-free-riders (0 percent free-ridership) based on their responses to these 
decision-making questions. Table 179 below shows the survey questions we used to classify 
free riders. 
 

Table 179. Self-Report Free-Ridership Survey Questions 

Survey question Response options 

FR2. Before learning about the <PROGRAM> program, was your 
organization already planning to purchase and install the 
<MEASURE> project in <YEAR>?  

01 Yes 

02 No 

88 Don't know 

99 Refused 

428

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  280 
EAL Evaluation Report—PY2022 

 

Survey question Response options 

FR3. If the program incentive had not been available, would your 
<YEAR> budget have accommodated the full cost of the 
<MEASURE>? 

01 Yes 

02 No 

88 Don't know 

99 Refused 

FR4. If the incentive or other assistance from the program had not 
been available, would you still have purchased the exact same 
<MEASURE> project, or would you have purchased something 
different?  

01 Same [SKIP TO FR7] 

02 Different 

88 Don't know 

99 Refused 

FR5. [ASK IF FR4 <> 1] Would you have purchased and installed 
any <MEASURE> at all?  

01 Yes  

02 No 

88 Don't know 

99 Refused 

FR6. [ASK IF FR5 = 1] Would it have been the same level of 
efficiency, higher efficiency, or lower efficiency? 

01 Same level of efficiency 

02 Higher efficiency 

03 Lower efficiency 

88 Don't know 

99 Refused 

FR7. [ASK IF FR4 = 1 OR FR5 = 1] If the incentive or other 
assistance from the program had not been available, when would 
you have installed the <MEASURE>? Would you have installed it…  

01 At the same time or sooner 

02 Within one year 

03 One to two years later 

04 Three to five years later 

05 More than five years later 

88 Don't know 

99 Refused 

 
We followed the same criteria for classifying free riders used in previous evaluation research for 
consistency and comparability with prior evaluation results. To be classified as a full-free-rider, 
respondents must have indicated all the following conditions; any respondent that did not meet 
all three of these conditions we classified as a non-free-rider: 

• were already planning to purchase and install the project in the same year before 
learning about the program (FR2 = 1), 

• budget would have accommodated the full cost of project in the absence of the program 
rebate (FR3 = 1), and 

• would have purchased the same or higher efficiency measure within one year in the 
absence of the program ((FR4 = 1 OR (FR6 = 1 OR 2)) AND (FR7 = 1 OR 2)). 
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The participant survey also included several consistency checks to verify a participant’s free-
ridership status. These consistency checks provide additional information about the participant’s 
decision to install the program-provided measures and substantiate their classification as full or 
non-free-rider. Consistency check questions include whether the participant received a 
recommendation to install a piece of equipment, how influential that recommendation was on 
their decision, and how influential the program incentive and other assistance were on their 
decision to install the program measure.  

To assess spillover, we asked about recent installations of any additional energy-efficient 
improvements made since program participation without financial assistance from EAL. 
Respondents were then asked how important their experience in EAL’s AES program was to 
their decision to install these additional improvements. Full savings were attributed to the 
program as spillover if the respondent said very important, and half-savings were attributed to 
the program if the respondent said somewhat important. Respondents stating that their 
experience was not at all important or not very important received no spillover savings.  

Free-ridership and spillover rates were estimated for each respondent using the methodology 
approach described above. Individual free-ridership and spillover rates were then weighted to 
adjust for proportional sampling differences, non-response, and gross energy savings to 
calculate overall estimates representative of the program population. NTG ratios were then 
calculated using the following equation: 

NTG Ratio = 1 – Free-ridership + Spillover 

12.6.2 Detailed Results 

Inclusive of free-ridership and spillover, the evaluation resulted in an overall NTG ratio of 
99 percent. Only one respondent said they would have completed their project without the 
program resulting in a free-ridership ratio of 1.7 percent. Because some spillover was observed, 
which offsets most free-ridership, the overall NTG ratio is 99 percent. Table 180 below 
summarizes NTG results. 
 

Table 180. Summary of NTG Results 

Free-ridership Spillover NTG 

1.7% Approx. 1% 99.0% 

 
Feedback from participants suggests that the program was highly influential in the decision to 
install energy-efficient measures. Only one respondent said they were planning to purchase and 
install their rebated energy efficiency measures in the same year before learning about the 
program. This respondent said they had the budget available for the total cost of the energy-
efficient measures but also said the contractor was important by talking about the lighting and 
savings on their energy bills. This respondent (who owned a poultry farm) installed lighting as 
both retrofit and new construction, and both projects were deemed to be a free-rider.  

Two respondents said they planned to purchase and install their rebated energy-efficiency 
measures in the same year before learning about the program, but they did not have the budget 
allocated for the improvements. Therefore, these respondents were not deemed a free-rider. 
The remaining respondents were not planning to purchase and install their rebated energy 
efficiency measures in the same year before learning about the program or were unsure. 
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One respondent said they installed additional energy-efficiency measures, specifically 
insulation, since participating in the program. This respondent could not provide details on how 
much but said their experience with EAL’s AES program was very important in deciding to do 
the insulation project.    

12.7 OVERALL SAVINGS ESTIMATES 
The EM&V team calculated savings results at the measure category level. The overall AES 
program evaluated savings resulted in 97.0 percent and 98.1 percent realization rates for 
energy and demand respectively. Table 181 shows the evaluated savings. 
 

Table 181. Agricultural Energy Solutions Program—Final Evaluated Energy Savings 
and Realization Rates by Measure Category 

Measure 
category 

Reported savings Evaluated savings Realization rate 

EM&V source kWh kW kWh kW kWh kW 

Custom—new 
construction 

10,514,612   2,158.0  10,151,280   
2,104.6  

96.5% 97.5% Desk review 
and on-site 
M&V 

Custom— 
retrofit 

 322,934   47.4   335,878   45.6  104.0% 96.1% Desk review 
and on-site 
M&V 

Custom non-
lighting 

 767,913   772.1   767,913   772.1  100.0% 100.0% N/A 

Total 11,605,460   2,977.5  11,255,071  2,922.2  97.0% 98.1%  

12.8 QUALITY CONTROL/QUALITY ASSURANCE PROCESSES 

The AES program implementer, ICF, has developed quality assurance/quality control (QA/QC) 
processes. QA emphasizes trade ally training to keep trade allies updated on program 
processes, technical requirements for measures, application requirements, and awareness of 
the QC process. For QC, ICF reviews each incentive application, confirms pre-installation 
conditions, conducts on-site inspections to confirm post-installation conditions, and adjusts 
project savings calculations or incentives as appropriate. 

As part of the AES evaluation activities, the EM&V team assessed the documentation provided 
for the ten sampled projects used to inform the impact evaluation. The documentation included 
the following: 

• completed application, 

• post-inspection form, 

• invoices, and 

• savings calculation workbook. 

431

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  283 
EAL Evaluation Report—PY2022 

 

As noted in the prior section, the EM&V team confirmed that the tracking system's information 
was generally accurate in terms of that shown in the project documentation. Across the multiple 
projects and points for documentation, the AES documentation provided a mostly consistent 
description of the project aligned with the stated QC goals. However, the EM&V team found that 
the pre-inspection form was not included in the documentation package in retrofit cases. The 
EM&V team also found several errors on the implementor post-inspection form on most of the 
projects sampled for desk review. 
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13.0 RESIDENTIAL DIRECT LOAD CONTROL 

The Residential Direct Load Control (DLC) program (Summer Advantage) is a demand 
response program focusing on residential air-conditioning loads. The program is implemented 
by Itron, who (1) provides marketing services, a call center, and load control receiver (LCR) 
equipment and services; (2) conducts program tracking; and (3) calculates event-level and 
program savings for Entergy Arkansas, LLC (EAL). 

The program aims to reduce peak kilowatt loads during load control events in the summer 
months (June 1 through September 30). To reduce the amount of time an air-conditioner 
operates, participants in the program have an LCR installed on their air-conditioner. Participant 
incentives are based on the participant's choice of 50 percent cycling or 75 percent cycling. The 
participant receives an installation incentive based on their participation rate, and annually the 
participant will receive a loyalty incentive equal to the installation bonus. 

In program year (PY) 2022 (PY2022), the Residential DLC program responded to two events on 
two separate days, both in June 2022. One of the events was a test event, used to verify 
equipment operability and measurement and verification (M&V) sample functionality, and the 
other was used to reduce load. An M&V sample is maintained by Itron, with 120 participants 
having interval data loggers that provide five-minute readings of equipment kilowatts. The M&V 
sample is structured to represent the program population (15,685 participants at the end of the 
event season) and provides the data to calculate savings. Calculating savings would not be 
possible with only the customers' standard utility revenue meters. The evaluation, 
measurement, and verification (EM&V) team estimated kilowatt savings via Midcontinent 
Independent System Operator (MISO) demand response curtailment algorithms and regression 
analysis to support the impact evaluation. 
 

Table 182. Residential Direct Load Control Program—Data Collection and Program Inputs 

Net-to-gross 
(NTG) approach 

Process evaluation 
activities 

Gross impact evaluation completes 
Tracking 
system review 

Desk 
reviews 

On-site 
M&V 

Metered data 
analysis86 

Deemed at 1.0 as 
industry practice 

Materials review  Census None None Census 

13.1 KEY FINDINGS 
In PY2022, the program achieved 15.4 MW in gross demand savings, as shown in Table 183. 
The EM&V team found that the approach to using the M&V sample deployed on direct control 
units in demand response curtailment calculations is appropriate. The evaluated savings using 
the MISO-based calculations differed slightly from Itron's calculations due to rounding 
differences in calculating per-device savings. These differences resulted in a realization rate of 
97.0 percent and will be further detailed in Section 13.4 of this report. 

 
86 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site M&V. 
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Table 183. Residential Direct Load Control Program Savings—Reported, Evaluated, and Net 
Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio* 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings (MWh) - - N/A N/A N/A N/A 

Demand savings (MW) 15.8 15.4 97.0% 100.0% 15.4 16.3% 

* The PY2022 NTG ratio was deemed 100 percent, keeping with industry practice for demand-response programs  
   requiring participation in utility curtailment events. 
** The Residential DLC program does not claim energy savings. Therefore, these cells are represented with a dash. 

 

 
The program met 53 percent of the demand savings goal, as detailed in Table 184. 

 
Table 184. Residential Direct Load Control Program—Goals vs. Achieved 

Savings Goal Actual  
Percentage 

achieved 

Energy savings (MWh) -                  -    - 

Demand savings (MW)    29.0    15.4  53.0% 

* The Residential DLC program does not claim energy savings. Therefore, these cells are represented with a dash. 

13.2 RECOMMENDATIONS 
The EM&V team has identified one recommendation for consideration by EAL through the 
evaluation process, presented in Table 185. 
 

Table 185. Residential Direct Load Control Program — PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Explore the 
effects of limiting the baseline to 
periods with similar weather. 

The current weather baseline uses data from 
the entire load control season (June 1 
through September 30). Limiting the baseline 
to periods with weather that is more like event 
days could improve the model’s accuracy. For 
example, limiting the weather baseline to 
days with an average temperature of at least 
90 degrees would more accurately replicate 
the conditions experienced on event days. 
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Table 186. Residential DLC Program —Status of Prior Year Recommendations 
Status of prior year recommendations   
PY2020 impact 
recommendations 

• Calculate program savings using the highest current program year event 
instead of a previous year's event. 
o Complete.  

PY2020 process 
recommendations 

• Consider an annual thank you that includes information about the 
customer's financial benefit for participating and the benefit to the overall 
system. 
o Complete.  

PY2021 impact 
recommendations 

• Consider estimating kilowatt-hour savings for the Residential DLC 
program. 
o In progress. 

PY2021 process 
recommendations 

• There are no process recommendations in PY2021. The program appears 
to be operating as intended. 
o Complete.  

 

13.3 METHODOLOGY 

Itron provides three savings calculations to EAL, all evaluated by the EM&V team. Savings are 
calculated with three methods approved by MISO to support EAL's settlement with MISO. Each 
method used for EAL savings results is described below; Table 187 shows the events in 
PY2022. 
 

Table 187. Residential Direct Load Control Program—PY2022 Load Control Events 
Date Start time (CDT) End time (CDT) Participants Event type 
06/01/2022 13:00 14:00 16,353 Test event 
06/16/2022 14:00 16:00 16,353 Normal event 

 
For each event, savings are based on the M&V sample meter data. The baseline is constructed 
using ten eligible days before the event and applying no adjustment (MISO Calculation #1), a 
symmetrical multiplicative adjustment (MISO Calculation #2), or weather-based adjustment 
(MISO Calculation #3). These are described in more detail below. 

13.3.1 MISO Calculation Evaluated Savings 

The EM&V team evaluated Itron's calculations of Residential DLC program savings registered 
with MISO. MISO's Business Practice Manual87 specifies three calculation options.  

 
87 Business Practices Manual Demand Response. MISO, July 2019. 
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13.3.1.1 MISO Calculation #1—Unadjusted Baseline 

MISO's unadjusted baseline calculation approach utilizes the ten most recent eligible days (non-
holiday, non-event weekdays) before the event. The average load for each 15-minute interval is 
calculated by averaging the five-minute kilowatt load intervals recorded by the data loggers for 
each M&V sample member. An average (per active device) load is calculated for the M&V 
sample for that interval. For a given 15-minute period, the average device load is averaged 
across the ten days to represent the unadjusted baseline load for that period.  

13.3.1.2 MISO Calculation #2—Symmetrical Multiplicative-Adjusted Baseline 

MISO's symmetrical multiplicative-adjusted baseline corrects the unadjusted baseline load 
schedule to represent actual event-day loads. Adjustment is conducted to generate a more 
accurate counterfactual baseline load to represent what would have occurred on an event day 
without a DLC event. The adjustment factor uses pre-event loads during baseline and event 
days to inform the degree of adjustment required. If pre-event loads on event days exceed 
baseline loads, baseline loads will be scaled upwards. If pre-event loads on event days are less 
than baseline loads, baseline loads will be scaled downwards. The multiplicative adjustment 
procedure is as follows: 

1. Extract three hours of pre-event loads beginning four hours prior to the event start from 
both the unadjusted baseline load and the event-day load. For example, for an event 
starting at 14:00, extract unadjusted baseline and event-day loads for three hours 
spanning 10:00 to 13:00.  

2. Calculate the symmetrical multiplicative adjustment factor by taking the ratio of (1) the 
sum of the three hours of event-day loads and (2) the sum of three hours of unadjusted 
baseline loads. This adjustment factor may not adjust the baseline by more than 
20 percent in either direction. If the multiplicative adjustment exceeds 1.2, then assume 
the multiplicative adjustment is 1.2. If the multiplicative adjustment is less than 0.8, 
assume the multiplicative adjustment is 0.8. 

3. Calculate the symmetrical multiplicative-adjusted baseline by multiplying the unadjusted 
baseline load by the symmetrical multiplicative adjustment factor. 

13.3.1.3 MISO Calculation #3—Weather-Adjusted Baseline 

MISO's weather-adjusted approach to baseline calculations incorporates an unadjusted 
baseline with a factor describing how temperature affects non-event loads. Adjustment is 
conducted to generate a more accurate counterfactual baseline load to represent what would 
have occurred on an event day without a direct load control event. Instead of using pre-event 
loads to determine the adjustment to baseline loads, the sensitivity of loads to temperature 
changes is used to predict what loads would have been in the absence of an event. The 
procedure is as follows: 

1. Determine the change in loads relative to a change in temperature (the temperature 
adjustment, expressed in kilowatt per degree Fahrenheit) using data from eligible non-
event, non-holiday weekdays. 
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2. Determine the average temperature during baseline days' hours corresponding to each 
hour of an event. These baseline days are the same ten prior non-event, non-holiday 
weekdays used to calculate the unadjusted baseline load.  

3. Calculate the difference in temperature between (1) the average of the baseline days' 
hours corresponding to the event hours and (2) the actual temperatures recorded during 
the event's hours. 

4. Calculate the weather adjustment factor by multiplying the temperature difference by the 
temperature adjustment. 

5. Calculate the weather-adjusted baseline by adding the weather adjustment factor to the 
unadjusted baseline load. 

13.3.1.4 Baseline Calculation 

A baseline calculation uses the five eligible days prior to the event and the four days with the 
highest energy usage across the entire day. Eligible days include non-holiday weekdays without 
events. Next, the average load for each 15-minute interval is calculated by averaging the five-
minute kilowatt load intervals recorded by the data loggers for each M&V sample member. An 
average (per active device) load is calculated for the M&V sample for each 15-minute period. 
For a given 15-minute period, the average device load is averaged across the four days to 
represent the unadjusted baseline load for those 15 minutes.  

A baseline adjustment factor is calculated by comparing the loads on the hour before the event 
starting for baseline days and event days (the pre-event load). For example, in an event 
beginning at 14:00, kilowatt loads are drawn for the hour spanning 13:00 to 14:00 for baseline 
and event days. For this hour before the event, the sum of the 15-minute pre-event load on the 
event day is divided by the sum of the 15-minute pre-event unadjusted baseline load to arrive at 
the adjustment factor.  

The final baseline kilowatt for a 15-minute period is the unadjusted baseline multiplied by the 
adjustment factor. For baseline days with loads lower than the event day loads for the hour 
before the event starts, the result is a multiplier greater than 1.0. If baseline days' pre-event 
loads are more significant than event day pre-event loads, the result is a multiplier less than 1.0.  

13.3.1.5 Savings Calculation 

Savings for a given 15-minute period are calculated by subtracting the event-day per-device 
load from the adjusted baseline per-device load. The resulting per-device savings are multiplied 
by the number of devices active in the program. For contract purposes, the number of devices 
used to calculate savings is the device count at the end of the PY2022 load control season 
(15,685 active devices in PY2022). Using the ending device count is a conservative approach 
since some participant attrition does occur during the control season.  
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13.3.1.6 Kilowatt-Hour Savings Method 

The EM&V team developed estimates of kilowatt-hour impacts produced by the Residential DLC 
program; however, results had a high level of instability dependent primarily on baseline 
definitions. Due to this, the EM&V team recommends estimating energy savings at 
zero kilowatt-hours in PY2022. For the Summer Advantage program, kilowatt-hour savings 
occur when cycling HVAC compressors lower demand. However, after the event, kilowatt-hour 
consumption can be higher than expected as HVAC systems are released from control and 
work to address cooling loads unmet during the event hours. This post-event increase in 
consumption is termed snapback, with the snapback consumption subtracted from the in-event 
kilowatt-hour savings.  

The team developed a baseline model to estimate kilowatt-hour savings of loads that would 
have occurred absent the event being called. Energy impacts are then calculated using the 
actual metered consumption of the M&V sample. Average hourly per-device kilowatt demand 
was estimated from 15-minute average per-device kilowatt demand schedules used in kilowatt 
demand savings calculations. This approach generated one hourly load schedule for the entire 
period spanning June 1, 2022, through September 30, 2022. Data used in the model included 
only kilowatt demand recorded during event days and eligible non-holiday, non-event weekdays. 

The EM&V team developed two models to determine baseline load that would have occurred 
without an event. The sections below describe the methods used to generate these baseline 
loads. 

Baseline Calculation #1 

The EM&V team's first baseline calculation method developed a baseline estimate using a load 
forecast model; the model was derived from a regression analysis of the M&V sample loads. 
Each day's hours receive its own regression model, and its kilowatt-hour impacts are analyzed.  

Calculated Baseline 

For each hour, the following model is estimated using the following equation: 

𝑘𝑘𝑘𝑘𝑝𝑝 = 𝛼𝛼𝑝𝑝 + 𝛽𝛽𝐼𝐼𝛽𝛽𝑦𝑦𝐼𝐼𝐹𝐹𝑝𝑝 + 𝛾𝛾𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝 + 𝜆𝜆𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝2 +𝜔𝜔ℎ𝑢𝑢𝑒𝑒𝑝𝑝 + 𝑦𝑦𝑝𝑝 

Where: 

  𝑘𝑘𝑘𝑘𝑝𝑝  = average per-device kilowatt load for a given hour 

  𝛼𝛼𝑝𝑝  = hour-specific intercept to capture baseload for hour t 

  𝐼𝐼𝛽𝛽𝑦𝑦𝐼𝐼𝐹𝐹𝑝𝑝 = indicator for whether an hour period occurred on an event day 

  𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝  = hourly temperature in Fahrenheit for the hour period 

  𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝2 = squared value of 𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝 to model nonlinear impact on kilowatt load 

  ℎ𝑢𝑢𝑒𝑒𝑝𝑝  = relative humidity for the hour period 
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Kilowatt-Hour Savings Calculation 

Energy impacts are calculated by fitting each event day's consumption for the baseline 
condition. The baseline for a given event day is then constructed by generating a fitted estimate 
of kilowatt load using the above model's parameter estimates. The load predicted by the above 
model uses the exact temperature and humidity that were observed during a specific event day 
but absent the 𝛽𝛽𝐼𝐼𝛽𝛽𝑦𝑦𝐼𝐼𝐹𝐹𝑝𝑝 effect. For example, the June 1 event that occurred between 14:00 and 
15:00 has a baseline kilowatt load for hour-ending 15:00 equal to: 

𝑘𝑘𝑘𝑘�14 = 𝛼𝛼�14 + 𝛾𝛾�𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝14 + �̂�𝜆𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝142 + 𝜔𝜔�ℎ𝑢𝑢𝑒𝑒14 

Once the baseline condition has been calculated, savings are computed by subtracting the 
average per-device load recorded by the M&V loggers during a specific one-hour event period. 
Energy savings are determined by the value of this difference, as kilowatt load was the average 
over one hour. Changes in kilowatt-hour consumption are computed during event and post-
event hours for each event day. The results are summed within each event day to determine the 
total change in event-day consumption to capture in-event savings and any snapback that may 
have occurred. 

Baseline Calculation #2 

The EM&V team's second baseline calculation method developed a baseline estimate using 
another load forecast model; the model was derived from a regression analysis of the M&V 
sample loads. Instead of running individual regressions for each hour of the day, one all-in 
model is estimated to generate an estimate of the load. Each hour of the day receives a dummy 
variable to capture how kilowatt load moves throughout the day.  

One concern associated with the model used under Baseline Calculation #1 above is modeling 
event-day hour differences in kilowatt load. Modeled in the baseline calculation method, 
Baseline Calculation #1 is the average impact of any event-day hour on kilowatt load. However, 
one specific event day's hours may impart larger or smaller impacts on kilowatt load than 
another event day's hours. Failure to control for this variation in event-day hour impacts can 
affect the precision of the modeled baseline; therefore, the EM&V team incorporates event-day 
specific-hour intercepts to better control the impact of a specific event-day on kilowatt load.  

Another concern of the EM&V team is the potential for the demand of prior hours to impact 
current kilowatt demand. That is, during a particularly hot morning, the cooling-based load is 
expected to be higher than it would on an average morning. Further, cooling-based loads could 
remain higher than average during future hours of the same day as HVAC systems work to 
maintain a comfortable indoor temperature. With this concern in mind, the EM&V team 
conducted a Breusch-Godfrey test for autocorrelation (correlation of current load with past 
iterations of itself). The EM&V team identified the existence of autocorrelation, reaching as far 
back as six hours. To model baseline kilowatt demand more accurately, the EM&V team 
incorporated six additional controls for the pre-existing load before hour t. 
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Calculated Baseline 

For the entire load control season, one all-in model is estimated using the following equation: 

𝑘𝑘𝑘𝑘𝑝𝑝 = 𝛾𝛾𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝 + 𝜆𝜆𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝2 + 𝜔𝜔ℎ𝑢𝑢𝑒𝑒𝑝𝑝 + � 𝛼𝛼ℎ𝑝𝑝𝑜𝑜𝑇𝑇

23

ℎ𝑝𝑝𝑜𝑜𝑇𝑇=0

+ � � � 𝛽𝛽ℎ𝑝𝑝𝑜𝑜𝑇𝑇 ∗ 𝐼𝐼𝛽𝛽𝑦𝑦𝐼𝐼𝐹𝐹𝑗𝑗,𝑝𝑝

23

ℎ𝑝𝑝𝑜𝑜𝑇𝑇=0

�
6

𝐸𝐸𝑠𝑠𝑙𝑙𝑠𝑠𝑝𝑝 𝑗𝑗=1

+ �𝜎𝜎𝑘𝑘𝑘𝑘𝑘𝑘𝑝𝑝−𝑘𝑘

6

𝑘𝑘=1

+ 𝑦𝑦𝑝𝑝 

Where: 

𝑘𝑘𝑘𝑘𝑝𝑝  = average per-device kilowatt load for a given hour 

𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝  = hourly temperature in Fahrenheit for the hour period 

𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝2  = squared value of 𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝𝑝𝑝 to model nonlinear impact on kilowatt load 

ℎ𝑢𝑢𝑒𝑒𝑝𝑝  = relative humidity for the hour period 

𝛼𝛼ℎ𝑝𝑝𝑜𝑜𝑇𝑇  = hour-of-day indicator  

𝛽𝛽ℎ𝑝𝑝𝑜𝑜𝑇𝑇 ∗ 𝐼𝐼𝛽𝛽𝑦𝑦𝐼𝐼𝐹𝐹𝑗𝑗,𝑝𝑝  = hour-of-day indicator for event day j during hour t 

𝑘𝑘𝑘𝑘𝑝𝑝−𝑘𝑘  = kilowatt load recorded k hours prior to the current time t. 

 
Kilowatt-Hour Savings Calculation 

The baseline for a given event-day is then constructed by generating a fitted estimate of kilowatt 
load using the parameter estimates of the above model. The load predicted by the above model 
uses the exact temperature and humidity that were observed during a specific event day, but 
absent the 𝛽𝛽ℎ𝑝𝑝𝑜𝑜𝑇𝑇 ∗ 𝐼𝐼𝛽𝛽𝑦𝑦𝐼𝐼𝐹𝐹𝑝𝑝 effect. However, loads observed for the six prior hours now enter the 
expected kilowatt load calculation for the current hour. For example, the June 1 event that 
occurred between 14:00 and 15:00 has a baseline kilowatt load for hour ending 15:00 equal to: 

 
𝑘𝑘𝑘𝑘�14 = 𝛼𝛼�14 + 𝛾𝛾�𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝14 + �̂�𝜆𝐹𝐹𝑦𝑦𝑒𝑒𝑝𝑝142 + 𝜔𝜔�ℎ𝑢𝑢𝑒𝑒14 + 𝜎𝜎�13𝑘𝑘𝑘𝑘�13 + ⋯+ 𝜎𝜎�8𝑘𝑘𝑘𝑘�8 

 
Once the baseline condition has been calculated, savings are computed by subtracting the 
average per-device load recorded by the M&V loggers during each one-hour period. The 
change in kilowatt-hour consumption is determined by the value of this difference, as kilowatt 
load was the average over one hour. Changes in kilowatt-hour consumption are computed 
during event and post-event hours for each event day to capture in-event savings and any 
snapback that may have occurred. 

440

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  292 
EAL Evaluation Report—PY2022 

 

13.4 DETAILED IMPACT EVALUATION RESULTS 

13.4.1 MISO Calculation Evaluated Savings 

The EM&V team evaluated Itron's MISO savings calculations by reviewing the M&V sample load 
data, confirming the methodology and results, repeating the calculation steps, and making 
adjustments. To conduct the evaluation, the EM&V team received the following from Itron: 

• M&V sample five-minute load data, spanning June 1 through September 30, 2022; 

• a savings report Itron provides to EAL describing Itron's methodology for sampling and 
savings calculations, along with a description of the sample, descriptions of each event, 
and other pertinent PY2022 program details; and 

• discussions to clarify data definitions, calculation methodology steps, and information 
interpretations in their report. 

The EM&V team and Itron's per-device savings calculations were nearly identical, as were the 
overall evaluated savings. Itron reported a savings of 15.84 MW was calculated using the 
weather-adjusted savings from the event on June 16 from 14:00 to 15:00 of 1.01 kW per device 
multiplied by the 15,685 active endpoint devices. The EM&V team calculated a savings value of 
0.98 kW per meter during the same event. Using this per-device savings value multiplied by the 
same 15,685 active endpoint devices, the EM&V team calculated an evaluated savings of 
15.37 MW. 

MISO Calculation #1—Unadjusted Baseline 

All MISO Calculation methods require the selection of baseline days. The MISO Business 
Practices Manual (BPM) method stipulates that the ten prior non-event event eligible days are 
selected to represent the baseline. The average load during those baseline days is calculated 
for a given event hour, representing an unadjusted baseline. Table 188 below highlights the 
unadjusted baseline calculations undertaken by Itron and the EM&V team.  
 

Table 188. Residential Direct Load Control Program—MISO Calculation #1—MISO 
Unadjusted Baseline Calculations 

Date Start time (CDT) End time (CDT) Itron baseline  EM&V team baseline 
06/01/2022 13:00 14:00 0.41 0.42 
06/16/2022 14:00 15:00 0.78 0.79 
06/16/2022 15:00 16:00 0.86 0.88 

 
MISO Calculation #2—Symmetrical Multiplicative-Adjusted Baseline 

MISO's symmetrical multiplicative-adjusted baseline corrects the unadjusted baseline load 
schedule calculated above to be more representative of actual event-day loads. Adjustment is 
conducted to generate a more accurate counterfactual baseline load to represent what would 
have occurred on an event day without a direct load control event. The adjustment factor uses 
pre-event loads during baseline and event days to inform the degree of adjustment required. If 
pre-event loads on event days exceed baseline loads, baseline loads will be scaled upwards. If 
pre-event loads on event days are less than baseline loads, baseline loads will be scaled 
downwards. The multiplicative adjustment procedure is as follows: 
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1. Extract three hours of pre-event loads beginning four hours prior to the event start from 
both the unadjusted baseline load and the event-day load.  

2. Calculate the symmetrical multiplicative adjustment factor by taking the ratio of (1) the 
sum of the three hours of event-day loads and (2) the sum of three hours of unadjusted 
baseline loads.  

3. Calculate the symmetrical multiplicative-adjusted baseline by multiplying the unadjusted 
baseline load by the symmetrical multiplicative adjustment factor.  

The MISO BPM requires that the symmetrical multiplicative adjustment not lead to an 
adjustment greater than 20 percent of the unadjusted baseline load. Calculated symmetrical 
multiplicative adjustment factors exceeded 1.20 for all event days; therefore, all event days are 
assigned a symmetrical multiplicative adjustment of 1.20. The EM&V team's assignment of 
these 20 percent adjustment caps matches Itron's. 

Savings Calculation 

The savings calculation for each event hour is as follows: 

kW Savings = Symmetrical Multiplicative Adjusted Baseline kW – Metered Load 

Across all the event hours during PY2022, the highest single hour is selected to represent the 
program savings. Under the symmetrical multiplicative adjustment method, both Itron and the 
EM&V team determined this hour to be on June 16 from 14:00 to 15:00. For this hour, the 
realization rate is 104.5 percent. Table 189 summarizes each hour's load reduction, with Table 
190 summarizing the corresponding event-hour total kilowatt savings and realization rates.  
 

Table 189. Residential Direct Load Control Program—MISO Calculation #2—MISO 
Adjusted Baseline and Per-Device Savings Comparisons 
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06/01/2022 13:00 14:00 0.49 0.50 0.04 0.04 
06/16/2022 14:00 15:00 0.93 0.95 0.22 0.23 
06/16/2022 15:00 16:00 1.03 1.05 0.11 0.13 

 
Table 190. Residential Direct Load Control Program—MISO Calculation #2 Results 
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06/01/2022 13:00 14:00 16,353 0.04 0.04  654   654  100.0 
06/16/2022 14:00 15:00 16,353 0.22 0.23 3,598  3,761  104.5 
06/16/2022 15:00 16:00 16,353 0.11 0.13 1,799  2,126  118.2 
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MISO Calculation #3—Weather-Adjusted Baseline 

Itron calculated a temperature adjustment by developing a regression equation that explained 
air temperatures’ influence88 on the resulting M&V sample loads. As detailed in Itron's 
Evaluation Report, five-minute load data were aggregated to create a single per-device load 
covering the hours of 12:00 to 20:00 from June 1 through September 30, 2022. Event days were 
excluded from the temperature adjustment analysis, as were holidays and weekends. Itron's 
regression model used the entirety of the date range, absent the excluded days. The result is a 
dataset of the average load for each hour.  

Itron then conducted a regression analysis using the following equation: 

𝑘𝑘𝑘𝑘𝑝𝑝 = 𝛼𝛼 +  𝛽𝛽 𝑇𝑇𝑦𝑦𝑒𝑒𝑝𝑝𝑦𝑦𝑦𝑦𝑦𝑦𝐹𝐹𝑢𝑢𝑦𝑦𝑦𝑦𝑝𝑝 + 𝛾𝛾𝐻𝐻𝐼𝐼𝑝𝑝 + 𝜆𝜆𝐻𝐻𝐼𝐼𝑝𝑝2 + 𝑦𝑦𝑝𝑝 

This equation posits that load during a given hour (t) can be primarily explained by (1) the hour 
of the day (represented by 𝐻𝐻𝐼𝐼𝑝𝑝) and (2) a given hour's dry-bulb air temperature. Itron's resulting 
regression output showed a temperature coefficient of 0.068 kW per degree Fahrenheit. The 
statistical results showed that the model explained 87.75 percent of the variability in load.  

The EM&V team replicated the analysis utilizing the same equation structure as Itron and limited 
the date range to the control season (June 1 through September 30, 2022), excluding holidays, 
weekends, and event days. Consistent with Itron, the EM&V team also limited the hours of the 
selected days to fall between 12:00 and 20:00. The EM&V team's regression equation results 
for temperature (�̂�𝛽) of 0.068 kW per degree Fahrenheit is identical to Itron's coefficient. 
Additionally, the EM&V team found a comparable percentage of variability (80.8 percent) in 
load. 

The EM&V team and Itron have nearly identical calculation results for the weather-adjusted 
baseline method. For the event hour with the highest performance—June 16, 2022, from 14:00 
to 15:00—Itron calculated a savings of 1.01 kW per device, while the EM&V team calculated a 
savings of 0.98 kW per device.  

Weather-Adjusted Baseline 

All MISO Calculation methods require the selection of baseline days. The MISO BPM method 
stipulates that the ten-prior non-event, event-eligible days are selected to represent the 
baseline. The average load during those baseline days is calculated for a given event hour, 
representing an unadjusted baseline. Next, the average temperature for that same hour on the 
baseline days is calculated. The temperature of the event day's hour is then subtracted from the 
average baseline days' temperature for that hour to determine the temperature differential 
between the baseline days' and event day’s temperature. The temperature coefficient is 
multiplied by the temperature difference to calculate an additive kilowatt adjustment to the 
unadjusted baseline kilowatt. 

 
88 Temperature data provided by NOAA for Little Rock, AR, weather station KLIT; 2-meter dry bulb 

temperature. See: www.ncdc.noaa.gov. 
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The baseline condition is based on the average hourly load per device for EAL's MISO 
calculation. This baseline is calculated using the M&V sample's metered results, averaging each 
sampled participant's five-minute metered data into hourly increments. The resulting equation 
for the weather-adjusted baseline for a given event hour is as follows: 

Baseline kW = Unadjusted Baseline Load + Temperature Coefficient * (Baseline Temperature – 
Event Hour Temperature) 

The EM&V team's calculation of the baseline loads and temperature records is identical to those 
presented in Itron's MISO Calculation, shown in Table 191. Minor differences of 0.03 kW per 
device or less are attributable to rounding temperature values and are not consequential. 
 

Table 191. Residential Direct Load Control Program—MISO Calculation #3—MISO 
Temperature and Per-Device Savings Comparisons 
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06/01/2022 13:00 14:00 82.3 81.0 0.55 0.57 
06/16/2022 14:00 15:00 81.0 82.6 1.01 0.98 
06/16/2022 15:00 16:00 81.7 82.2 0.91 0.88 

 
Savings Calculation 

The savings calculation for each event hour is as follows: 

kW Savings = Weather Adjusted Baseline kW – Metered Load 

Across all the event hours during PY2022, the highest single hour is selected to represent the 
program savings. Itron and the EM&V team determined the highest performing hour to be June 
16 from 14:00 to 15:00. The realization rate is 97.0 percent for this hour, with a kilowatt savings 
of 0.98 per device. Table 192 summarizes each hour's load reduction, with Table 193 
summarizing the corresponding event-hour realization rates, ranging from 96.7 percent to 
103.6 percent across events. 
 

Table 192. MISO Calculation #3 Results 
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06/01/2022 13:00 14:00 16,353 0.55 0.57  8,994   9,321  
06/16/2022 14:00 15:00 16,353 1.01 0.98 16,517  16,026  
06/16/2022 15:00 16:00 16,353 0.91 0.88 14,881  14,391  
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Table 193. MISO Calculation #3 Realization Rates 
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06/01/2022 13:00 14:00  8,994  9,321 103.6% 

06/16/2022 14:00 15:00 16,517 16,026    97.0% 

06/16/2022 15:00 16:00 14,881 14,391   96.7% 

13.4.2 Evaluated Kilowatt-Hour Savings Results 

The following discussion highlights the kilowatt-hour impacts calculated across the events using 
two regression models to construct baseline kilowatt loads. Only event and post-event hours 
with statistically significant (p<0.05) coefficients are used for calculating kilowatt-hour impacts 
and savings. Otherwise, differences between the baseline and actual event-day load observed 
are assumed to be zero. 

Baseline Calculation #1 

Calculation of the baseline under the Baseline Calculation #1 approach utilizes an average 
impact of the average event hour during the load control season spanning June 1 through 
September 30, 2022. It is important to note that the effect described for any event is not specific 
to that event's actual performance; instead, the regression model's effect is to identify average 
savings associated with all times that events were being called during the 2022 load-control 
season.  

Under Baseline Calculation #1, loads during event hours were not significantly different (p<0.05) 
from the baseline. Post-event snapback was substantially different from the baseline only for the 
hour ending at 15:00. On average, hourly regressions explained 85.3 percent of the variation in 
load.89 Table 194 illustrates that each participant had negative savings of 2.69 kWh across all 
event days after accounting for both in-event savings and post-event snapback. Table 195 
illustrates that all PY2022 events' net effect shows a kilowatt-hour consumption increase of 
43.99 MWh.  

Table 194. Residential Direct Load Control Program—Baseline Calculation #1—PY2022 
Per-Device Load-Control Savings 

Date 

Modeled in-event 
per-device kWh 

savings 

Modeled post-event  
per-device 

snapback kWh 

Net program  
per-device 

kWh savings 

06/01/2022 0.58 -3.68 -3.1 

06/16/2022 1.68 -1.27 0.41 

Total 2.26 -4.95 -2.69 

 
89 R-squared should not be used to directly compare the fitness of Baseline Calculation #1 to that of 

Baseline Calculation #2. R-squared values will always be higher for models with more covariates. 
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Table 195. Residential Direct Load Control Program—Baseline Calculation #1—PY2022 
Total Load-Control Savings 

Date 
LCRs 

participating 

Modeled  
in-event  

kWh savings 

Modeled  
post-event 

snapback kWh 
Net program 
kWh savings 

06/01/2022 16,353 9,485 -60,179 -50,694 

06/16/2022 16,353 27,473 -20,768 6,705 

Total 36,958 -80,947 -43,990 

 
Note negative event savings (or consumption increases) associated with all events. As 
illustrated in Figure 26, post-event snapback associated with these events was higher than in-
event savings. The EM&V team attributes this to average event-hour effects modeled in the 
regression used to model the baseline load. Under this approach, the effect of individual event-
day hours may not be sufficiently controlled, thus affecting the accuracy of the modeled 
baseline. Further, average event-day hour effects may indicate significant in-event or post-event 
hour differences in kilowatt load that does not hold within some specific event days, a finding 
highlighted in the discussion of Baseline Calculation #2 below. Regression modeling within 
Baseline Calculation #2 remedies this problem by modeling baseline load while controlling 
individual event-day hour effects on load. The EM&V team further illustrates improvements in 
baseline load calculations using this approach below. 

 
Figure 26. Residential Direct Load Control Program—Calculated Baseline #1—June 1 Test Direct 

Load Control Event 
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Figure 27. Residential Direct Load Control Program—Calculated Baseline #1—June 16 Direct Load 

Control Event 

 

 
Baseline Calculation #2 

Calculation of the Baseline Calculation #2 utilizes event-day specific hour-of-day intercepts to 
better control each event-day hour during load control season spanning June 1 through 
September 30, 2022. Further, after the EM&V team identified the risk of autocorrelation (current 
kilowatt load being correlated with past iterations of itself), the Baseline Calculation #2 approach 
incorporated six hours of prior kilowatt load to inform modeling of current baseline kilowatt load. 

Under Baseline Calculation #2, on average, both in-event hours yielded kilowatt load 
significantly different (p<0.05) from the baseline. Post-event snapback was substantially 
different from the baseline for up to three hours following an event, depending on the event day. 
The model under the Baseline Calculation #2 approach explained 99.65 percent of the variation 
in load.90 Table 196 illustrates that each participant saved a total of 0.8. kWh across all event 
days after accounting for in-event savings and post-event snapback. Table 197 illustrates that 
the net effect of all PY2022 events shows a kilowatt-hour consumption decrease (savings) of 
13.57 MWh.  
 

 
90 R-squared should not be used to directly compare the fitness of Baseline Calculation #1 to that of 

Baseline Calculation #2. R-squared values will always be higher for models with more covariates.  
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Table 196. Residential Direct Load Control Program—Baseline Calculation #2—PY2022 
Per-Device Load-Control Savings 

Date 

Modeled in-event 
per-device kWh 

savings 

Modeled post-
event per-device 

snapback kWh 

Net program  
per-device kWh 

savings 

06/01/2022 0.60 -0.36 0.24 

06/16/2022 0.87 -0.28 0.59 

Total 1.47 -0.64 0.83 

  

Table 197. Residential Direct Load Control Program—Baseline Calculation #2—PY2022 Load-
Control Events 

Date 
LCRs 

participating 
Modeled in-event 

kWh savings 
Modeled post-event 

snapback kWh 
Net program 
kWh savings 

06/01/2022 16,353 9,812 -5,887 3,925 

06/16/2022 16,353 14,227 -4,579 9,648 

Total 24,039 -10,466 13,573 

 

Note that negative event savings (or consumption increases) associated with the first calculation 
events have fallen away. As shown in Table 197, post-event snapback associated with these 
events has significantly diminished. The EM&V team attributes this to modeling specific event-
day hour loads in the regression. Depending on the event, modeling specific event-day-hour 
effects revealed that snapback was statistically significant during hours-ending 14:00 through 
16:00. This result contrasts with solely hour-ending 15:00 being significant under Baseline 
Calculation #1.  

As highlighted in Figure 28, baseline loads modeled under Baseline Calculation #2 appear to 
follow actual pre-event and post-event consumption more closely than under Baseline 
Calculation #1. The EM&V team believes this can be attributed to a combination of controls for 
individual event-day hours and the incorporation of controls for autocorrelation. First, specific 
event-day hour controls can better identify non-event day hourly loads by excluding these event-
day hours from representing the modeled baseline. One event day's hour may impart larger or 
smaller impacts on kilowatt load than another event day's hours. Failure to control for this 
variation in event-day hour impacts can affect the precision of the modeled baseline. 

On the other hand, autocorrelation imparts a smoothing effect on the baseline. Smoothing is 
observed during post-event hours for the baseline on both events compared to the first 
calculation baseline.  
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Figure 28. Residential Direct Load Control Program—Calculated Baseline #2—June 1 Test Direct 
Load Control Event 
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Figure 29. Residential Direct Load Control Program—Calculated Baseline #2—June 16 Direct Load 
Control Event 
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14.0 SMART DIRECT LOAD CONTROL PILOT 

The Smart Direct Load Control (SDLC) pilot program is a demand response pilot focusing on 
controlling load through smart thermostats in residential and small nonresidential buildings. The 
pilot is in its second year of existence and is implemented by ICF Consulting (ICF), which 
(1) provides marketing services and a call center, and (2) conducts program tracking. 

The SDLC pilot program aims to reduce peak kilowatt loads during load control events in the 
summer months (June 1 through September 30). Participants in the program have a smart 
thermostat and allow Entergy Arkansas, LLC (EAL) to reduce the time an individual air 
conditioner operates remotely.  

Incentives for participation are divided into two payment streams: one for annual enrollment and 
one based on participation in load-control events. Customers with an existing, qualifying 
thermostat receive an enrollment incentive of up to $50 (residential) or $100 (nonresidential). In 
comparison, customers without an existing smart thermostat receive a smart thermostat in 
addition to an annual enrollment incentive of up to $40 (residential) or up to $100 
(nonresidential). 

Upon completion of the load-control season, customers receive rebates based on their 
participation. If a customer participates in all load-control events (i.e., does not opt out of any 
events) or opts out of a single event, the customer receives $40 (residential) or $100 
(nonresidential). Customers who opt out of two or three events receive $25 (residential) or $50 
(nonresidential), and customers that opt out of more than three events receive no annual 
participation rebate.  

In program year (PY) 2022 (PY2022), the SDLC pilot called four events on four days, spanning 
June through August of 2022. The first event, which occurred on June 1, 2022, was a test event 
used to verify equipment operability; the remaining events were used to reduce load across 
EAL’s territory.  

In support of the impact evaluation, the evaluation, measurement, and verification (EM&V) team 
calculated energy savings achieved by installing new thermostats and demand savings from 
load-control events during the 2022 load-control season. The EM&V team deployed three 
different methods for estimating load reductions, all summarized in the Midcontinent 
Independent System Operator's (MISO) Business Practice Manual for Demand Response91 
(MISO’s Business Practice Manual, or MISO BPM). Process evaluation activities included 
biweekly meetings with implementation and EAL staff for the duration of PY2022. Table 198 
details the evaluation activities conducted for the program in PY2022. 

 
91 Midcontinent Independent System Operator Demand Response Business Practices Manual. BPM-026-

r7. Effective December 7, 2021.  
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Table 198. Smart Direct Load Control Pilot—Data Collection and Program Inputs 

Net-to-gross 
(NTG) approach Process evaluation activities 

Gross impact evaluation completes 

Tracking 
system 
review 

Desk 
reviews 

On-site 
M&V 

Metered 
data 
analysis92 

Deemed from prior 
research 

Program staff interviews (2) 
Materials review 

Census None None Census 

14.1 KEY FINDINGS 

In PY2022, the SDLC pilot achieved 3,296 MWh in gross energy savings and 3.9 MW in gross 
demand savings, as shown in Table 199. The EM&V team found that energy savings using 
deemed values in the TRM 9.0 were applied correctly to residential applications. No energy 
savings were claimed for smart thermostats that received rebates during previous program 
years. Energy savings among small business participants were accurately calculated, resulting 
in a realization rate of 99.6 percent for energy savings. Duplicate thermostat records created a 
slight difference between reported and evaluated energy savings. The program met 58 percent 
of the energy savings goal, as detailed in  
Table 200. 
 

Table 199. Smart Direct Load Control Pilot Savings—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realizatio
n rate 

NTG 
ratio* 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings 
(MWh) 

3,308 3,296 99.6% 87.5% 2,884 1.0% 

Demand savings 
(MW) 

3.9 3.9 100.0% 100.0% 3.9 4.1% 

*The PY2022 NTG ratio uses a weighted average of residential (Home Energy Solutions) and commercial 
(CoolSaver) smart thermostats for energy savings. 

 
Table 200. Smart Direct Load Control Pilot—Goals vs. Achieved 

Savings Goal Actual  Percentage achieved 

Energy savings (MWh)          4,973  2,884  58.0% 

Demand savings (MW)            27.5  3.9  14.1% 

 
92 This column refers to EAL customer runtime data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site M&V. 
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14.2 RECOMMENDATIONS 

The EM&V team identified two recommendations for EAL's consideration through the evaluation 
process, presented in Table 201. 
 

Table 201. Smart Direct Load Control Pilot—PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 impact 
recommendations 

Recommendation 1: Model the 
effect of weather on demand using 
a lagged time variable. 

Demand is highly dependent upon the 
external air temperature, but this dependence 
is delayed by several hours, as seen in 
Figures 1, 2, and 3.  

 
Table 202 Smart Direct Load Control Pilot—Status of Prior Year Recommendations 

Status of prior year recommendations   
PY2020 impact 
recommendations 

• Install sufficient M&V devices to estimate demand savings in future years 
accurately. 
o Review and rejected as potentially unneeded. If air conditioner runtime is 

collected from the program population, an M&V sample is unnecessary. 

• Update energy savings methodology for commercial thermostats. 
o Continuing. Both the implementor and EM&V team monitor this as more 

commercial thermostats join the program to provide sufficient data. 

PY2020 process 
recommendations 

• Consider an annual thank you that includes information about the customer's 
financial benefit for participating and the benefit to the overall system, 
reported by program staff as already in progress. 
o Complete. 

PY2021 impact 
recommendations 

• Estimate demand savings after each event during the season. 
o Complete. 

PY2021 process 
recommendations • Consider tracking opt-outs by event. 

o Complete. 

 

14.3 METHODOLOGY 
The evaluated savings results are based on savings calculations made during the tracking 
system review, using deemed savings values in TRM 9.0 and characteristics of each 
participant's heating system, square footage, and previous thermostat. Commercial thermostats 
applied a deemed savings value per ton of cooling capacity, an average value based on past 
evaluations of commercial smart thermostats. 

Estimates of demand savings used air conditioner runtime data from participating thermostats 
during the control season and deployed three evaluation methods defined in MISO's BPM. 

453

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  305 
EAL Evaluation Report—PY2022 

 

14.3.1 Tracking System Review 

The EM&V team reviewed all program-reported tracking data to assess the extent to which it 
provided the algorithms and ex-ante values necessary for each measure. The tracking system 
data review referenced TRM 9.0 for savings assumptions; the EM&V team checked the tracking 
systems' linkage to TRM deemed savings and methods used to estimate savings.  

Our review accomplished three primary objectives: (1) identify initial high-level tracking system 
concerns, (2) verify whether the savings estimates in the tracking system are consistent with the 
savings algorithms' results as outlined in TRM 9.0, and (3) assess the tracking system's ability 
to support quality assurance and quality control (QA/QC) activities, including future evaluation 
needs. 

Participants in the SDLC pilot program come from several distinct streams. The most direct 
participation route is through the SDLC pilot program web portal. Participants can choose 
between self-installation or direct installation of their thermostat by a trade ally. Customers with 
an existing smart thermostat that was not rebated or provided through an EAL energy efficiency 
program can enroll the thermostat to participate in demand response events through the SDLC 
pilot program portal as well. Additional participants come from other residential energy efficiency 
programs provided by EAL and participants in programs that no longer exist in EAL's portfolio. It 
is important to note that energy savings are only claimed for new participants that receive a 
rebated smart thermostat (i.e., only new SDLC pilot program participants that did not have a 
smart thermostat before enrollment). Regardless of installation or registration method, all 
thermostats can claim demand savings. 

14.3.2 Impact Evaluation 

The EM&V team used different methods to estimate energy savings for residential and 
commercial participants, ensuring that thermostats rebated during prior program years or 
through other EAL Solutions programs were not attributed to PY2022 SDLC pilot program 
energy savings. 

14.3.2.1 Residential Participants 

The EM&V team used Section 2.1.12 of TRM 9.0 to calculate savings for smart thermostats 
installed for residential customers. Table 20393 provides the kilowatt-hour savings per square 
foot of conditioned space for smart thermostats installed residentially. 
 

Table 203. Smart Thermostats—Deemed Savings Value per Square Foot of Conditioned Space 

Baseline 
Electric cooling 

(kWh/ft2) 
Electric resistance 

heat (kWh/ft2) 
Electric HP 

heating (kWh/ft2) 
Manual thermostat 0.450 0.845 0.395 
Programmable thermostat 0.113 0.212 0.099 
Default 0.399 0.750 0.351 

 
93 Reproduced from Table 70, Page 80, Volume 2, TRM 9.0. 
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The EM&V team calculated savings for each new residential smart thermostat rebated through 
the SDLC pilot program using Equation 1, using the square footage of each site's conditioned 
space and the appropriate energy savings factor from Table 203 to estimate energy savings. 
 

Equation 1. Smart Thermostat Energy Savings (Residential) 

𝑘𝑘𝑘𝑘ℎ𝑠𝑠,𝑏𝑏,ℎ = �
𝑘𝑘𝑘𝑘ℎ𝑏𝑏,ℎ

𝑓𝑓𝐹𝐹2
�  × 𝑓𝑓𝐹𝐹𝑠𝑠2 

Where: 

𝑘𝑘𝑘𝑘ℎ𝑠𝑠,𝑏𝑏,ℎ  is the savings of household i with baseline thermostat b and heating type h 

𝑘𝑘𝑘𝑘ℎ𝑏𝑏,ℎ
𝑙𝑙𝑝𝑝2

   is the savings of baseline thermostat b and heating type h 

𝑓𝑓𝐹𝐹𝑠𝑠2  is the square footage of household i 

 
Most residential smart thermostats were in homes with gas heat, and 26 percent of participants 
had heat pumps. Table 204 provides full results, while Table 205 details the types of 
thermostats customers had before installing their new smart thermostats. 
 

Table 204. Distribution of Heating Type (Residential) 
Heating Unique devices Percentage 
AC with resistance heat 356 17.9% 
AC with gas heat 1,110 55.8% 
Heat pump 524 26.3% 
Total 1,990 100.00% 

 
Table 205. Type of Thermostat Removed (Residential) 

Type of thermostat removed Unique devices Percentage 
Manual 1,934 97.2% 
Programmable 48 2.4% 
Unknown 8 0.4% 
Total 1,990 100.0% 

 
Using participants' square footage, previous thermostat type, heating type, and participation 
method, the EM&V team estimated energy savings for residential smart thermostat installation 
in PY2022. As noted above, participants who enrolled in the SDLC pilot's demand response 
portion after receiving a smart thermostat from another EAL program, or participants who 
enrolled a previously purchased (non-rebated) device, produced no energy savings for the 
SDLC pilot program.  

Energy savings are only applicable for customers that enrolled through the SDLC pilot portal, 
received a rebated smart thermostat, and either self-installed the thermostat or had the 
thermostat installed by a trade ally.   
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The SDLC pilot program saved 2,164,174 kWh in PY2022 residential installations, resulting in a 
99.5 percent realization rate. Net savings, which applied an NTG ratio of 86.2 percent,94 were 
1,865,518 kWh. 

14.3.2.2 Commercial Participants 

In PY2022, the SDLC pilot program rebated 326 smart thermostats. Energy savings for smart 
thermostats installed in commercial buildings used an energy savings factor of 819 kWh/ton of 
cooling capacity, as shown in Equation 2.  
 

Equation 2. Smart Thermostat Energy Savings (Commercial) 

𝑘𝑘𝑘𝑘ℎ𝑠𝑠 = 𝐹𝐹𝑡𝑡𝐼𝐼𝐼𝐼𝑦𝑦𝑡𝑡𝑦𝑦𝑠𝑠  × �819
𝑘𝑘𝑘𝑘ℎ
𝐹𝐹𝑡𝑡𝐼𝐼

� 

 
Table 206 summarizes the air conditioner and heat pump cooling capacities distribution for 
PY2022 SDLC pilot program commercial participants. Over 53 percent of commercial smart 
thermostats connect to HVAC units under five tons; an additional 43 percent of commercially 
installed smart thermostats connect to HVACs with five to six tons of capacity. However, some 
larger units also participated in the pilot. 
 

Table 206. Commercial Cooling Tonnage (SDLC) 

Cooling capacity (tons) Count Percentage Cumulative percentage 

< 2 tons 10 3.1% 3.1% 

≥ 2 tons and < 3 tons 33 10.1% 13.2% 

≥ 3 tons and < 4 tons 89 27.3% 40.5% 

≥ 4 tons and < 5 tons 41 12.6% 53.1% 

≥ 5 tons and < 6 tons 140 42.9% 96.0% 

≥ 6 tons and < 7 tons 1 0.3% 96.3% 

≥ 7 tons and < 8 tons 4 1.2% 97.5% 

≥ 8 tons and < 9 tons 0 0.0% 97.5% 

≥ 9 tons and < 10 tons 0 0.0% 97.5% 

≥ 10 tons and < 11 tons 2 0.6% 98.2% 

≥ 11 tons and < 20 tons 6 1.8% 100.0% 

Total 326 100.0% 100.0% 

 
94 Based on primary NTG research conducted in PY2019 for residential smart thermostats. 
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After applying the energy savings factor of 819 kWh/ton of capacity, the EM&V team estimated 
1,131,858 kWh in energy savings achieved through the installation of smart thermostats in 
commercial buildings in PY2022. These findings were slightly less than the reported savings of 
1,134,315 kWh, resulting in a realization rate of 99.8 percent among commercial installations. 
The NTG ratio for commercial thermostats was deemed 90.0 percent from previous evaluations, 
resulting in a net savings of 1,018,672 kWh. 

14.3.3 Demand Response 

Tetra Tech received five-minute HVAC runtime data for SDLC participants spanning the load 
control season. Opt-outs were removed from the data for each event, and unenrolled devices 
were removed from the analysis file. In PY2022, EAL called four events that spanned eight 
hours, including a test event on June 1. Table 207 provides a summary of called events during 
PY2022, including the number of participating thermostats during each event. 
 

Table 207. Smart Direct Load Control Pilot—PY2022 Load Control Events 
Date Start time (CST) End time (CST) Participating thermostats Event type 
06/01/2022 12:55 14:00 4,146 Test event 
06/16/2022 13:55 16:00 4,203 Normal event 
07/13/2022 13:55 16:00 4,373 Normal event 
08/16/2022 12:55 16:00 4,679 Normal event 

 
For each event, savings are based on runtime data. Depending on the calculation method, the 
baseline is constructed using ten eligible days before the event and applying no adjustment 
(MISO Calculation #1), a symmetrical multiplicative adjustment (MISO Calculation #2), or 
weather-based adjustment (MISO Calculation #3). These are described in more detail below. 

14.3.3.1 MISO Calculation Evaluation Methodology 

The EM&V team evaluated SDLC runtime data using three calculation options detailed in 
MISO's BPM.  

14.3.3.2 MISO Calculation #1—Unadjusted Baseline 

MISO's unadjusted baseline calculation approach utilizes the ten most recent eligible days (non-
holiday, non-event weekdays) before the event. The average load for each hour is calculated by 
averaging the five-minute kilowatt load intervals recorded for each thermostat. A total load is 
calculated for participating thermostats for that interval. For a given hour, the total load is 
averaged across the ten days to represent the unadjusted baseline load for that period.  
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14.3.3.3 MISO Calculation #2—Symmetrical Multiplicative-Adjusted Baseline 

MISO's symmetrical multiplicative-adjusted baseline modifies the unadjusted baseline load 
schedule to represent actual event-day loads. Adjustment is conducted to generate a more 
accurate counterfactual baseline load to represent what would have occurred on an event day 
without an SDLC event. The adjustment factor uses pre-event loads during baseline and event 
days to inform the degree of adjustment required. If pre-event loads on event days exceed 
baseline loads, baseline loads will be scaled upwards. If pre-event loads on event days are less 
than baseline loads, baseline loads will be scaled downwards. The multiplicative adjustment 
procedure is as follows: 

1. Extract three hours of pre-event loads beginning four hours before the event start from 
both the unadjusted baseline load and the event-day load. For example, for an event 
starting at 14:00, extract unadjusted baseline and event-day loads for three hours 
spanning 10:00 to 13:00.  

2. Calculate the symmetrical multiplicative adjustment factor by taking the ratio of (1) the 
sum of the three hours of event-day loads and (2) the sum of three hours of unadjusted 
baseline loads. This adjustment factor may not adjust the baseline by more than 
20 percent in either direction. If the multiplicative adjustment exceeds 1.2, then assume 
the multiplicative adjustment is 1.2. If the multiplicative adjustment is less than 0.8, 
assume the multiplicative adjustment is 0.8. 

3. Calculate the symmetrical multiplicative-adjusted baseline by multiplying the unadjusted 
baseline load by the symmetrical multiplicative adjustment factor. 

14.3.3.4 MISO Calculation #3—Weather-Adjusted Baseline 

MISO's weather-adjusted approach to baseline calculations incorporates an unadjusted 
baseline with a factor describing how temperature affects non-event loads. Adjustment is 
conducted to generate a more accurate counterfactual baseline load to represent what would 
have occurred on an event day without an SDLC event. Instead of using pre-event loads to 
determine the adjustment to baseline loads, the sensitivity of loads to temperature changes is 
used to predict what loads would have been in the absence of an event. The procedure is as 
follows: 

1. Determine the change in loads relative to a change in temperature (the temperature 
adjustment, expressed in kilowatt per degree Fahrenheit) using data from eligible non-
event, non-holiday weekdays. 

2. Determine the average temperature during baseline days' hours corresponding to each 
hour of an event. These baseline days are the same ten prior non-event, non-holiday 
weekdays used to calculate the unadjusted baseline load.  

3. Calculate the difference in temperature between (1) the average of the baseline days' 
hours corresponding to the event hours and (2) the actual temperatures recorded during 
the event's hours. 

4. Calculate the weather adjustment factor by multiplying the temperature difference by the 
temperature adjustment. 

5. Calculate the weather-adjusted baseline by adding the weather adjustment factor to the 
unadjusted baseline load. 
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The EM&V team used two models to estimate weather-adjusted load reductions. The first used 
only average hourly temperature, while the second used both temperature and relative humidity 
as predictors. Ultimately, the model with only temperature outperformed the model incorporating 
temperature and humidity (humidity typically failed to produce a statistically significant effect on 
demand at p-value = 0.05).95  

14.4 DETAILED IMPACT EVALUATION RESULTS 

14.4.1 Evaluated Kilowatt-Hour Savings Results 

Applying deemed savings methodology to residential smart thermostats detailed in Table 70 of 
Section 2.1.12 of TRM 9.0 resulted in gross savings of 2,164,174 kWh in PY2022 and a 
99.5 percent realization rate. Net savings, which applied an NTG ratio of 86.2 percent,96 totaled 
1,865,518 kWh. 

Among commercial installations, the EM&V team estimated 1,131,858 kWh in gross energy 
savings after applying the energy savings factor of 819 kWh/ton of capacity. These findings 
were slightly lower than reported savings, resulting in a realization rate of 99.8 percent. The 
NTG ratio97 for commercial thermostats resulted in net savings of 1,018,672 kWh. 

The discrepancy between reported and evaluated savings among residential and commercial 
thermostats came from duplicate thermostats in the tracking system. The EM&V team identified 
seven thermostats in the tracking system with multiple entries, each claiming energy savings. 
Retaining a single record per thermostat ID decreased savings by 12,433 kWh; this is the 
entirety of the difference between reported and evaluated savings. 

Combining the residential and commercial energy savings achieved through the SDLC pilot 
program in PY2022 resulted in gross energy savings of 3,296,032 kWh, with a corresponding 
realization rate of 99.6 percent. Based on NTG rates of 86.2 percent for residential smart 
thermostats and 90.0 percent for commercial smart thermostats, net savings were estimated at 
2,884,190 kWh in PY2022. Table 208 provides full details on the savings the SDLC pilot 
program achieved during its third year of operation. 
 

Table 208. Final Evaluated Energy Savings—Smart Direct Load Control Pilot 

Sector Participants 
Device 
count 

Reported 
savings 

(kWh) 

Evaluated 
savings 

(kWh) 
Realization 

rate 
NTG 
ratio 

Net 
savings 

Residential 1,734 1,990 2,174,150  2,164,174  99.5% 86.2% 1,865,518  
Commercial 152 326 1,134,315  1,131,858  99.8% 90.0% 1,018,672  
Total 1,886 2,316 3,308,465  3,296,032  99.6% 87.5% 2,884,190  

 
95 All weather data for the SDLC evaluation are from Bill and Hillary Clinton National Airport (KLIT). 
96 Based on primary NTG research conducted in PY2019 for residential smart thermostats. 
97 Based on primary NTG research conducted in PY2019 for commercial smart thermostats. 
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14.4.2 Evaluated Kilowatt Savings Results (MISO Calculations) 

In support of the SDLC evaluation, the EM&V team received the following five-minute HVAC 
runtime data from ICF for event days and the periods preceding each event day. After removing 
opt-outs from each respective event (and pre-event baseline period), the EM&V team 
aggregated data to hourly records by thermostat; this allowed for straightforward estimation of 
demand reductions using each of the three MISO calculation methods. The EM&V team's final 
estimated demand reduction total of 3.86 MW occurred during the August 16, 2022, event using 
MISO Calculation #3 (weather-adjusted baseline). The opinion of the EM&V team is that the 
weather-adjusted baseline methodology provides the best estimation of counterfactual events, 
as it incorporates historical loads from days immediately preceding an event and the important 
interaction between observed load and observed temperature. Figure 30 shows the relationship 
between demand and temperature using data from the ten baseline days before August 16, 
2022. The August 16, 2022 event produced estimated demand reductions of 0.83 kW per 
participating thermostat. 

 
Figure 30. Kilowatt per Device and Temperature (Degrees Fahrenheit) 

 

 
MISO Calculation #1—Unadjusted Baseline 

All MISO Calculation methods require the selection of baseline days. The MISO BPM method 
stipulates that the ten prior non-event event eligible days are selected to represent the baseline. 
The average load during those baseline days is calculated for a given event hour, representing 
an unadjusted baseline. Table 209 below highlights the unadjusted baseline calculations 
undertaken by the EM&V team.  
 

460

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  312 
EAL Evaluation Report—PY2022 

 

Table 209. Smart Direct Load Control Pilot—MISO Calculation #1—MISO 
Unadjusted Baseline Calculations 

Date Start time (CST) End time (CST) Baseline (kW per device) 
6/1/2022 12:55 PM 2:00 PM 0.54 

6/16/2022 1:55 PM 3:00 PM 0.91 
6/16/2022 3:00 PM 4:00 PM 0.98 
7/13/2022 1:55 PM 3:00 PM 1.57 
7/13/2022 3:00 PM 4:00 PM 1.67 
8/16/2022 12:55 PM 2:00 PM 1.40 
8/16/2022 2:00 PM 3:00 PM 1.50 
8/16/2022 3:00 PM 4:00 PM 1.59 

 
MISO Calculation #2—Symmetrical Multiplicative-Adjusted Baseline 

MISO's symmetrical multiplicative-adjusted baseline modifies the unadjusted baseline load 
schedule calculated above to be more representative of actual event-day loads. Adjustment is 
conducted to generate a more accurate counterfactual baseline load to represent what would 
have occurred on an event day without an event. The adjustment factor uses pre-event loads 
during baseline and event days to inform the degree of adjustment required. If pre-event loads 
on event days exceed baseline loads, baseline loads will be scaled upwards. If pre-event loads 
on event days are less than baseline loads, baseline loads will be scaled downwards. The 
multiplicative adjustment procedure is as follows: 

1. Extract three hours of pre-event loads beginning four hours before the event start from 
both the unadjusted baseline load and the event-day load.  

2. Calculate the symmetrical multiplicative adjustment factor by taking the ratio of (1) the 
sum of the three hours of event-day loads and (2) the sum of three hours of unadjusted 
baseline loads.  

3. Calculate the symmetrical multiplicative-adjusted baseline by multiplying the unadjusted 
baseline load by the symmetrical multiplicative adjustment factor.  

The MISO BPM requires that the symmetrical multiplicative adjustment not lead to an 
adjustment greater than ±20 percent of the unadjusted baseline load. The symmetrical 
multiplicative adjustments are outlined in Table 210. 
 

Table 210. Symmetrical Multiplicative Adjustment Factor by Event Date 

Date 

Symmetrical 
multiplicative 
adjustment factor 

6/1/2022 1.200 
6/16/2022 1.200 
7/13/2022 1.030 
8/16/2022 1.016 
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Savings Calculation 

The savings calculation for each event hour is as follows: 

kW Savings = Symmetrical Multiplicative Adjusted Baseline kW – Observed Load 

Table 211 summarizes each hour's load reduction, with Table 212 summarizing the 
corresponding event-hour total kilowatt savings and realization rates.  
 

Table 211. Smart Direct Load Control Pilot—MISO Calculation #2—MISO 
Adjusted Baseline and Per-Device Savings 

Date 
Start time 
(CST) 

End time 
(CST) 

Adjusted 
baseline 

SMA adjusted reduction 
(per device kW) 

6/1/2022 12:55 PM 2:00 PM 0.65 0.29 
6/16/2022 1:55 PM 3:00 PM 1.09 0.12 
6/16/2022 3:00 PM 4:00 PM 1.18 0.22 
7/13/2022 1:55 PM 3:00 PM 1.62 0.67 
7/13/2022 3:00 PM 4:00 PM 1.72 0.85 
8/16/2022 12:55 PM 2:00 PM 1.42 0.69 
8/16/2022 2:00 PM 3:00 PM 1.52 0.76 
8/16/2022 3:00 PM 4:00 PM 1.62 0.91 

 
Table 212. Smart Direct Load Control Pilot—MISO Calculation #2 Results 

Date 
Start time 
(CDT) 

End time 
(CDT) 

Number of 
participating 

devices 

Per device 
kW 

savings 

Event-hour 
savings 

(kW) 
6/1/2022 12:55 PM 2:00 PM 4,146 0.29 1,192.0 
6/16/2022 1:55 PM 3:00 PM 4,203 0.12 512.8 
6/16/2022 3:00 PM 4:00 PM 4,203 0.22 945.2 
7/13/2022 1:55 PM 3:00 PM 4,373 0.67 2,923.9 
7/13/2022 3:00 PM 4:00 PM 4,373 0.85 3,735.3 
8/16/2022 12:55 PM 2:00 PM 4,679 0.69 3,234.8 
8/16/2022 2:00 PM 3:00 PM 4,679 0.76 3,575.5 
8/16/2022 3:00 PM 4:00 PM 4,679 0.91 4,238.9 
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MISO Calculation #3—Weather-Adjusted Baseline 

All MISO Calculation methods require the selection of baseline days. The MISO BPM method 
stipulates that the ten-prior non-event, event-eligible days are selected to represent the 
baseline. The average load during those baseline days is calculated for a given event hour, 
representing an unadjusted baseline. Next, the average temperature for that same hour on the 
baseline days is calculated. The temperature of the event day's hour is then subtracted from the 
average baseline days’ temperature for that hour to determine the temperature differential 
between the baseline days' and event days' temperature. The temperature coefficient is 
multiplied by the temperature difference to calculate an additive kilowatt adjustment to the 
unadjusted baseline kilowatt. 

Tetra Tech created a model that incorporated the effect of weather on load, developing a 
regression equation that explained air temperatures' influence on the resulting load for each 
hour. Five-minute load data were aggregated to create a single hourly load covering the event 
hour and the corresponding hour during the prior ten eligible baseline days. Event days were 
excluded from the temperature adjustment analysis, as were holidays and weekends. The result 
is a dataset of the average load for each hour.  

The resulting regression analysis explored the equation: 
 

Equation 3. Modeling Demand as a Function of Temperature 

𝑘𝑘𝑘𝑘𝑝𝑝 = 𝛼𝛼 +   𝛽𝛽 𝑇𝑇𝑦𝑦𝑒𝑒𝑝𝑝𝑦𝑦𝑦𝑦𝑦𝑦𝐹𝐹𝑢𝑢𝑦𝑦𝑦𝑦𝑝𝑝 + 𝑦𝑦𝑝𝑝   

 
Equation 3 estimates the effect to which load during a given hour (t) can be primarily explained 
by a given hour's dry-bulb air temperature. The resulting regression, run for each event hour, 
produced coefficients that were then applied to observed conditions during each event hour to 
estimate the counterfactual demand that would have occurred in lieu of the load control event. 
 

Table 213. Weather-Adjusted Regression Output by Event Day-Hour 

Date 
Start time 

(CST) 
End time 

(CST) 
kW per degree 

Fahrenheit t-value 
6/1/2022 12:55 PM 2:00 PM 0.044 90.8 
6/16/2022 1:55 PM 3:00 PM 0.055 110.3 
6/16/2022 3:00 PM 4:00 PM 0.058 116.7 
7/13/2022 1:55 PM 3:00 PM 0.064 61.8 
7/13/2022 3:00 PM 4:00 PM 0.063 59.1 
8/16/2022 12:55 PM 2:00 PM 0.011 12.2 
8/16/2022 2:00 PM 3:00 PM 0.017 17.8 
8/16/2022 3:00 PM 4:00 PM 0.024 27.9 

 
Results from Figure 31 show temperature coefficients ranging between 0.011 kW per degree 
Fahrenheit to 0.064 per degree Fahrenheit. With a t-value of at least 12, each model could use 
the dry-bulb air temperature to predict the resulting load in a statistically significant way.  
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The regression does not consider the apparent lag between the time the temperature increases 
and the increase in demand. This is illustrated in Figure 31 and Figure 32, both of which 
demonstrate the relationship between temperature and demand in the qualifying days leading 
up to the August 16, 2022, event. A shift in the temperature of three hours helps to counteract 
this lag, leading to a fit with 98 percent of the variation in demand being explained by variation in 
the shifted temperature. This shifted temperature and its suitability to predict the demand are 
illustrated in Figure 32. 

 
Figure 31. Kilowatt per Device and 

Temperature (F) 
Figure 32. Kilowatt per Device and Temperature (°F) 

Shifted by Three Hours 

  

 
Savings Calculation 

The savings calculation for each event hour is as follows: 

kW Savings = Weather Adjusted Baseline kW – Observed Load 

 
Across all the event hours during PY2022, the highest single hour is selected to represent the 
program savings. Table 214 summarizes each hour's load reduction, with the final evaluated 
load reduction in bold. 
 

Table 214. MISO Calculation #3 Results 

Date 
Start time 

(CST) 
End time 

(CST) 

Number of 
participating 

devices 

Per 
device 

savings 
(kW) 

Event-
hour 

savings 
(kW) 

6/1/2022 12:55 PM 2:00 PM 4,146 0.57 2,376.6 
6/16/2022 1:55 PM 3:00 PM 4,203 0.68 2,841.4 
6/16/2022 3:00 PM 4:00 PM 4,203 0.83 3,492.0 
7/13/2022 1:55 PM 3:00 PM 4,373 0.68 2,994.1 
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Date 
Start time 

(CST) 
End time 

(CST) 

Number of 
participating 

devices 

Per 
device 

savings 
(kW) 

Event-
hour 

savings 
(kW) 

7/13/2022 3:00 PM 4:00 PM 4,373 0.74 3,238.6 
8/16/2022 12:55 PM 2:00 PM 4,679 0.70 3,278.4 
8/16/2022 2:00 PM 3:00 PM 4,679 0.73 3,412.9 
8/16/2022 3:00 PM 4:00 PM 4,679 0.83 3,868.3 

 
Based on the results from the regression analysis, the SDLC event on August 16, 2022, 
produced the highest savings among participants. Overall, 4,679 participating smart thermostats 
reduced load by an average of 0.83 kW per device from 15:00 to 16:00, equating to 3,868.3 kW 
in total load reduction. 
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15.0 AGRICULTURAL IRRIGATION LOAD CONTROL 

The Agricultural Irrigation Load Control (AILC) program is a demand response program focusing 
on irrigation systems employed in the agricultural sector. The program is implemented by 
Connected Energy, which (1) provides marketing, a call center, control devices, metering 
equipment and services, (2) conducts program tracking, and (3) calculates event-level savings 
for Entergy Arkansas, LLC (EAL). 

The objective of the AILC program is to reduce kilowatt (kW) demand loads when load control 
events occur during the summer (June 1 through August 31). Participants in the program have a 
control device installed on their motor, allowing the program to turn the motor off or on remotely. 
Participants can remotely control their motors, subject to program limits associated with event 
participation, or protect the motor from rapid on/off cycles. Except in emergency events, 
curtailment events are scheduled on weekdays for up to four hours and are limited between 
12:00 p.m. and 9:00 p.m. Participants receive an email or text notification of the upcoming event 
two hours before the event starts, including the duration of the curtailment. Incentives are paid 
to participants every month and vary according to the horsepower (HP) of the enrolled motors.  

The EM&V team deployed three different methods for estimating load reductions, all 
summarized in the Midcontinent Independent System Operator's (MISO) Business Practice 
Manual for Demand Response98 (MISO Business Practice Manual). In addition, the process 
evaluation research activities included 57 participant surveys. Table 215 details the evaluation 
activities completed for the program in PY2022. 
 

Table 215. AILC Program—Data Collection and Evaluation Activities 

NTG approach 
Process evaluation 
activities 

Gross impact evaluation completes 

Tracking 
system review 

Desk 
reviews 

On-site 
verification 

Metered data 
analysis99 

Deemed at 1.0 
as industry 
practice  

Program staff interviews (2) 
Material review 
Participant surveys (57) 

N/A  N/A  N/A  Census  

15.1 KEY FINDINGS 
In PY2022, the AILC program responded to five events called on five separate days. The first of 
the events was a test event (June 1), used to verify equipment operability and verify 
measurement and verification (M&V) data collection, while the other events were used to reduce 
load during the event hours. Of the five events, the three that took place on June 1, July 12, and 
July 27 were one hour each; the June 16 event was two hours; and the June 23 event was five 
hours. The data collected by the metering equipment allows each participant to have their load 
metered in a 15-minute interval for the entire load-control season, providing highly granular data 
to support program baseline and event savings calculations. 

 
98 Midcontinent Independent System Operator Demand Response Business Practices Manual. BPM-026-

r7. Effective December 7, 2021.  
99 This column refers to EAL customer meter data provided to the EM&V team as opposed to primary 

metered data collected as part of the on-site M&V. 
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The AILC program’s evaluated savings match those calculated by the program implementer, 
Connected Energy. The approach taken by Connected Energy and the evaluation, 
measurement, and verification (EM&V) team uses the MISO symmetric multiplicative 
adjustment (SMA) baseline calculation, which is appropriate for registering savings with MISO.  

In PY2022, the AILC program achieved 21.8 MW in gross demand savings and a realization 
rate of 99.3 percent, highlighted in Table 216. These savings are based on the maximum event 
savings that occurred during the hour ending 16:00 on July 12. Overall, 1,857 customers 
participated in the AILC program during PY2022.  
 

Table 216. Agricultural Irrigation Load Control Program—Reported, Evaluated, and Net Savings 

Energy/demand 
savings 

Reported 
savings 

Evaluated 
savings 

Realization 
rate 

NTG 
ratio100 

Net 
savings 

Program 
contribution to 

portfolio savings 

Energy savings 
(MWh) 

- - N/A N/A N/A N/A 

Demand savings 
(MW) 

22.0 21.8 99.3% 100.0% 21.8 23.1% 

*  The AILC program does not claim energy savings. Therefore, these cells are represented with a dash. 

 
The program fell short of savings goals, achieving 43.7 percent of the demand savings goal, as 
detailed in Table 217. 
 

Table 217. Agricultural Irrigation Load Control Program—Savings Goals and Achievements 

Energy/demand savings 
Savings 

goal 
Net savings 

achieved 
Percentage of 
goal achieved 

Energy savings (MWh) - - - 

Demand savings (MW) 49.9 21.8 43.7% 

*  The AILC program does not have an energy savings goal. Therefore, these cells 
are represented with a dash. 
 

 
100 NTG for demand response programs is inherently 100 percent. 
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15.2 RECOMMENDATIONS 

The EM&V team found a new area for program improvement. A specific recommendation to 
address this is described in Table 218. 
 

Table 218. Agricultural Irrigation Load Control Program—PY2022 Recommendations 

Type Recommendation Key finding 

PY2022 process 
recommendations 

Recommendation 1: Continue to 
educate customers on the functionality 
of the equipment and their ability to 
control their pumps remotely. 

Few respondents use the load control device 
to adjust their wells remotely, and most were 
unaware of this capability. Those who have 
used the functionality reported being satisfied 
with accessing their wells remotely and using 
the remote feature during both event and non-
event days.  

 

 
Table 219. Agricultural Irrigation Load Control Program—Status of Prior Year Recommendations 

Status of prior year recommendations   

PY2020 process 
recommendations 

• Streamline the evaluation process by providing MISO with a savings report earlier in 
the analysis process. 
o In progress. 

PY2021 process 
recommendations 

• Streamline the evaluation process by providing a MISO savings report with 
15-minute-level data. 
o In progress. 

 

15.3 METHODOLOGY 
The subsections below summarize the methodology used to evaluate demand savings achieved 
through the AILC program. 

15.3.1 Impact Evaluation 

Connected Energy's methodology follows the SMA method to calculate the baseline conditions. 
The SMA method is one of the three methods approved by MISO to register program savings 
with MISO and is used by the EM&V team to evaluate the program's event savings. The SMA 
method is described in greater detail in subsequent sections of this report. 

The events called in PY2022 are described in Table 220 below. 
 

Table 220. PY2022 Load Control Events 

Date Start time (CDT) End time (CDT) Active devices Event type 
06/01/2022 13:00 14:00 586 Test event 
06/16/2022 14:00 16:00 784 Normal event 
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Date Start time (CDT) End time (CDT) Active devices Event type 
06/23/2022 12:00 17:00 1,022 Normal event 
07/12/2022 15:00 16:00 1,120 Normal event 
07/27/2022 13:00 14:00 1,102 Normal event 

 
For each event, savings are based on the participants' interval meter data. For each hour of the 
day, loads from event participants are summed together to create a single irrigation load control 
load. Observation of the loads on days before the event, on the same hour as an event hour, is 
adjusted by observing differences between pre-event hours on the baseline and event days. 
This process is described in more detail below. 

15.3.2 Process Evaluation 

15.3.2.1 Staff Interviews 

The EM&V team conducted interviews with the EAL program manager during project kick-off. 
The interview confirmed the team’s understanding of program operations and M&V strategies. 
The EM&V team maintained open communications with the implementation team throughout 
PY2022, ensuring that data transfers occurred, and necessary documentation and strategic 
program designs were communicated. 

15.3.2.2 Participant Survey 

The participant survey was used to inform the process evaluation of the program, based on the 
guidance outlined in the Arkansas TRM, Version 9.0 EM&V Protocols. The participant survey 
included a series of questions exploring how participants became aware of the program and 
their preferred methods of communication and investigated participation experiences, program 
satisfaction, and firmographics. 

The sample frame for the participant survey consisted of customers that participated in at least 
one load-control event during the 2022 control season.101 Based on previous experiences with 
EAL customers, Tetra Tech estimated a survey response rate of 30 percent and selected a 
random sample of 167 participants to support the survey effort, in an effort to target 50 
completes.  
 

Table 221. Agricultural Irrigation Load Control Program—Participant Survey Sample Plan 

Category Unique BP count Sampled records 
Expected number 

of completes 
Unique BP accounts 372 167 50 

 
101 Tetra Tech accessed ArchEE on September 13, 2022 to obtain AILC program tracking data. 
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Tetra Tech’s in-house Survey Research Center implemented the participant survey via 
computer-assisted telephone interviews. On average, surveys took approximately 11 minutes to 
complete. Surveys were conducted between November 9 and November 16, 2022. 

 
Table 222. Agricultural Irrigation Load Control Program—Participant Survey Response Rate 

Disposition Total 
Eligible sample 158 
Does not recall participating 2 
Refusal 8 
Incompletes (partial surveys) 1 
Language barrier 0 
Bad number 12 
Called out 1 
Not completed 76 
Completed 57 
Response rate    
Response rate 
(completed/eligible sample) 

36.1% 

15.4 DETAILED IMPACT EVALUATION RESULTS 
Next, we present evaluation results by calculation method. 

15.4.1 Baseline Calculation 

MISO's SMA baseline calculation uses the ten most recent eligible days (non-holiday, non-event 
weekdays) before the event to construct a baseline load schedule. Since event- and non-event-
day loads do not coincide during non-event hours, an adjustment factor corrects the baseline 
load schedule to be more representative of actual event-day loads. MISO's SMA baseline 
calculation is used to measure both the implementer's performance for EAL and MISO savings 
registration. The baseline and resulting savings calculations focus on individual event hours.  

The baseline calculation has three components: the unadjusted baseline, the adjustment factor, 
and the application of the adjustment factor to the unadjusted baseline to create a final baseline 
calculation. 

15.4.1.1 Unadjusted Baseline Calculation 

The baseline calculation is conducted in the following steps applied to each hour of the event: 

1. Before the event, the ten most recent eligible days (non-holiday, non-event weekdays) 
are selected.  

2. An unadjusted hourly baseline is calculated for a given hour by summing the 
participating 15-minute metered loads for each hour corresponding to the event hours for 
each of the ten baseline days.  
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3. The event's baseline hourly load is calculated by averaging the summed 15-minute 
metered intervals; the result is an unadjusted hourly baseline. 

15.4.1.2 Symmetrical Multiplicative-Adjusted Baseline Factor 

MISO's SMA baseline corrects the unadjusted baseline load schedule to represent actual event-
day loads. Adjustment is conducted to generate a more accurate counterfactual baseline load to 
represent what would have occurred on an event day without a load control event. The 
adjustment factor uses pre-event loads during baseline and event days to inform the degree of 
adjustment required. If pre-event loads on event days exceed baseline loads, baseline loads will 
be scaled upwards. If pre-event loads on event days are less than baseline loads, baseline 
loads will be scaled downwards. The multiplicative-adjustment procedure is as follows: 

1. Extract three hours of pre-event load data beginning four hours before the event starts 
from the unadjusted baseline load and the event-day load. For example, for an event 
beginning at 14:00, extract unadjusted baseline and event-day loads for three hours 
spanning 10:00 to 13:00.  

2. Calculate the SMA factor by taking the ratio of (1) the mean of the three hours of event-
day loads and (2) the mean of three hours of unadjusted-baseline loads. This adjustment 
factor may not adjust the baseline by more than 20 percent in either direction. If the 
multiplicative adjustment exceeds 1.2, then assume the multiplicative adjustment is 1.2. 
If the multiplicative adjustment is less than 0.8, assume the multiplicative adjustment is 
0.8. 

3. Calculate the SMA baseline by multiplying the unadjusted baseline load by the SMA 
factor.  

15.4.1.3 Final Baseline Calculation 

The final baseline calculation combines the unadjusted baseline with the adjustment factor. A 
cap of 0.20 is placed on this adjustment factor, limiting the positive or negative adjustment to the 
baseline to 20 percent. If the calculated adjustment factor is greater than 1.20 or less than 0.80, 
the adjustment factor is set at the cap. The following formula is used to calculate a given event 
hour's baseline: 

Adjusted Baseline kW = Unadjusted Baseline kW * Adjustment Factor 

15.4.1.4 Savings Calculation 

Savings under the MISO SMA calculation method is presented for each hour of an event. The 
savings formula is: 

Savings kW = Adjusted Baseline kW - Event Hour kW 
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15.4.2 Materials Review 

Information found on the AILC program website includes a general description of the program, 
detailing eligibility requirements and payment schedules for participating customers. The 
payment schedule accurately describes the relationship between pump size (HP) and payment. 
A copy of the program manual, a frequently-asked-questions section, and program contact 
information was easily found on the website. 

15.5 DETAILED PROCESS EVALUATION RESULTS 
Next, we present the process results from the participant survey and program staff interviews. 
Program staff interviews focused on discussing the implementation of PY2022 evaluation 
recommendations presented in the Executive Summary (Section 1.0) and program design and 
delivery. We present detailed results from the participant survey below, organized by the 
following topic areas: respondent firmographics, program marketing, and participant experience, 
and program satisfaction. 

15.5.1 Respondent Firmographics 

Most survey participants had crop production at their facilities: rice (36 percent), soybeans (26 
percent), row crops (9 percent), and corn (6 percent). Other facility production included 
horticulture (11 percent), fish (9 percent), and one respondent said row crops and cattle. On 
average, facilities had 5.5 full-time employees and 1.8 part-time employees. The number of full-
time employees ranged from 1 to 28, and part-time employees varied from 0 to 12, with 21 of 52 
facilities having only full-time staff.  

Respondents mentioned the different challenges they face in making energy-saving 
improvements. Of the 19 customers who said they have challenges, almost one-half (nine 
respondents) mentioned cost and not having funds for improvements. Two respondents 
mentioned not knowing about making improvements, two respondents said Entergy does not 
support solar projects, and two mentioned trying to upgrade equipment. Other responses 
included:  

Trying to get lines built, it's a challenge to get than done in a timely manner.  It's hard to 
get anybody that knows what's going on locally.   

The solar farm next to us is taking away our acres for farming. 

Arkansas disallows a lot of things that other states allow when it comes to irrigation. 

The rural location.  

Trying not to run the well so long. 
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15.5.2 Program Marketing 

Nearly one-third of respondents reported learning about the AILC program through an Entergy 
bill insert or an Entergy brochure (32 percent each). These methods were also mentioned as 
some of the respondents' most preferred ways to hear about the program. Over one-half of 
respondents said their preferred way of receiving information about Entergy’s energy efficiency 
programs were from their utility bill, and 37 percent said an Entergy brochure. An email was also 
a preferred method mentioned by 47 percent of respondents. Figure 33 illustrates how 
participants learned about the AILC program and their preferred sources.  
 
Figure 33. Actual and Preferred Sources of Agricultural Irrigation Load Control Program—Program 

Awareness 

 
Source: Participant Survey A1, A2 
*Multiple responses were allowed. 

**Don’t know and refused responses excluded.  
Eighteen percent of respondents said they did not recall how they first heard about the program. 

15.5.3 Participant Experience 

On average, respondents have been participating in the program for almost eight years. 
Responses ranged from two to 44 years, and the main driver for continuing to participate in the 
AILC program was to save money, as mentioned by 88 percent of respondents (49 of 56). 
Respondents liked the money they received and the cost savings. Four respondents said the 
program had a “good cause” and was conserving energy. Two respondents mentioned the 
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ability to control the wells as a motivator to continue enrolling, and one talked about how easy it 
was to participate. Some specific comments included the following: 

I like getting money back. I like that it is conserving energy. 

The money. It's been a good place in the Entergy systems. 

Cost savings; and to be able to control it and y'all give a discount. 

The cost savings. They send out a check each month and it's been significant; so that's 
working fine for us. 

Just over one-half (53 percent) had all their irrigation pumps enrolled in the program. The 
25 respondents who only had some pumps enrolled were asked why. Nine respondents said the 
pumps were not eligible due to various reasons, including not being electric (two respondents), 
not being an Entergy provider (two respondents), the pumps being too weak (two respondents), 
or that Entergy did not deem them eligible (three respondents). Eight respondents said they 
needed to run their pumps continuously, and an additional two did not like the disruption 
(although they did not specifically say the pumps ran continuously). These respondents did not 
want the pumps enrolled in the program because they did not want their operations hurt. Three 
respondents mentioned pumps on a central pivot and the potential disruption that could occur.  

The load control devices installed on the pumps allow customers to remotely turn their wells on 
and off. When asked if they use this feature, 20 percent of respondents said they have. Of those 
who have not (45 respondents), over one-half (53 percent) were unaware of this feature. Most 
of those who used the capability were satisfied with the ability to access their wells remotely and 
use the remote feature during both event and non-event days. One respondent said they were 
very dissatisfied because that capability was not working.  

Respondents were also asked about the difficulty with different aspects of the program. Most 
respondents felt the program elements were not at all difficult or not very difficult, as shown in 
the Figure 34. Program aspects where respondents experienced more difficult was with getting 
questions answered, understanding program requirements, and getting an appointment 
scheduled to have the equipment installed.  
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Figure 34. Difficulty Level with Different Program Aspects 

 
Source: Participant Survey P7 

**Don’t know and refused responses excluded.  

 

For those who experienced difficulty, more and better communication was requested. 
Respondents requested local staff who were knowledgeable that could talk to about program 
requirements, ability to opt out of events, and the installation of equipment.  

15.5.4 Program Satisfaction 

Overall, participants were generally satisfied with the program. About 80 percent of participants 
said they were either very satisfied or satisfied with the AILC program overall. Only three 
participants said they were dissatisfied with the program. Two of those dissatisfied with the 
program indicated the equipment was not working, and the third said there was nothing Entergy 
could do to improve their experience. 

Similar ratings can be seen with respondent satisfaction with Entergy as their electric service 
provider. Two-thirds of respondents reported being satisfied with the utility, and 14 said they 
were dissatisfied. Satisfaction with the program and Entergy is shown in the figure below. 
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Figure 35. Participant Satisfaction with the Program and Entergy 
Source: Participant survey SAT3, SAT5 

*Don’t know, not applicable, and refused responses are excluded. 

 
When those who were satisfied or neither satisfied nor dissatisfied with the program 
(40 respondents) were asked if there was anything EAL could have done to improve their 
experience in the program, almost half responded no (16 respondents). Of the 24 participants 
who said yes, 9 suggested increasing program incentives. Five respondents wanted better 
equipment or their equipment maintained, and three respondents were looking for better 
communication. Communication improvements around promptly responding to requests, 
duplicate messages when multiple pumps are enrolled, and enrolling additional pumps. Other 
improvements include streamlining the service for turning pumps on/off, more staff, and fixing 
billing issues.  

As far as participant satisfaction with different program aspects, responses were like the 
program overall. Respondents were generally satisfied with the program, with a few participants 
dissatisfied with varying elements of the program. As shown in the figure below, the notification 
of an event and interactions with program staff had the most customers reporting being very 
satisfied. In contrast, the amount of the incentive had the most dissatisfied respondents.  
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Figure 36. Participant Satisfaction with Program Aspects 

Source: Participant survey SAT1 
*Don’t know, not applicable, and refused responses are excluded. 

 
Almost all respondents (91 percent, or 50 of 55) plan to continue participating in the program 
again next summer. Three respondents said they did not know, and two said they would not. 
Two of these five respondents said their participation would depend on the weather. If the 
weather is dry or “not too hot,” they would participate because they do not have to irrigate as 
much. Two respondents said it was “not worth the trouble,” and one respondent retired and no 
longer owned the farm. Of the five who did not know or would not participate next summer, two 
said they would recommend the program to others. Two respondents said they did not know if 
they would recommend the program, and one said they would not.  

15.6 OVERALL SAVINGS ESTIMATES 
The EM&V team evaluated Connected Energy's savings calculation by reviewing the program's 
metered load data, confirming the methodology and results, repeating the calculation steps, and 
reviewing additional input assumptions. To conduct the evaluation, the EM&V team received the 
following information from Connected Energy: 

• 15-minute load data spanning May 15, 2022 through August 31, 2022 and 

• calculations of the savings for each event hour for 2022. 

The EM&V team finds that the MISO SMA baseline calculation is the most appropriate for the 
AILC program; of the three MISO approaches, this method best captures the variability in 
irrigation loads. Irrigation presents a challenge for demand-response programs in that the key 
driver is precipitation. Precipitation is not a factor that MISO currently includes in its weather 
adjustment method, based solely on load responses to temperature. MISO's other option—a 10 
of 10 unadjusted baseline method—is appropriate for more stable loads less influenced by 
weather or scheduling factors during event hours. Given MISO's three options, the EM&V team 
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finds this approach is the most appropriate, and no adjustments were made based on the 
calculation method. 

Next, the EM&V team attempted to replicate the savings calculations provided by Connected 
Energy. The savings are based on average hourly baseline loads, the adjustment factor, and 
event-day hourly average loads. Table 223 describes the key calculation factors for each 
PY2022 event hour. Realization rates on savings range from 86.5 to 137.6 percent. Both 
Connected Energy and the EM&V team found agreement that the peak performing event hour 
was 15:00 to 16:00 on July 12 (in bold in Table 223).  
 
Table 223. Agricultural Irrigation Load Control Program Load Control Event Baseline and Savings 
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6/1/2022 13:00 264 707 755 1.2 533 641 120.2 

6/16/2022 14:00 834 3,692 4,692 1.2 3,487 4,796 137.6 

6/16/2022 15:00 986 3,663 4,691 1.2 3,413 4,643 136.0 

6/23/2022 12:00 18,548 7,865 8,807 1.2 -9,034 -7,979 88.3 

6/23/2022 13:00 18,612 7,973 8,937 1.2 -9,043 -7,887 87.2 

6/23/2022 14:00 18,847 8,210 9,205 1.2 -8,994 -7,802 86.7 

6/23/2022 15:00 18,853 8,327 9,326 1.2 -8,859 -7,662 86.5 

6/23/2022 16:00 19,223 8,268 9,286 1.2 -9,301 -8,080 86.9 

7/12/2022 15:00 1,924 19,766 19,766 1.2 21,958 21,795 99.3 

7/27/2022 13:00 1,511 17,396 17,396 1.2 19,387 19,364 99.9 

 
There are minor differences in both unadjusted baseline kilowatt and SMA factors between 
Connected Energy and the EM&V team; the baseline adjustment factors for the EM&V team 
and Connected Energy are the same for all four events. Unadjusted baseline loads are different 
for all event hours covered during PY2022; however, differences are minor in absolute terms 
and are similar in magnitude between Connected Energy and the EM&V team on all event days. 

 

 
102 Savings results may not be exact per the data in the table due to rounding occurring at several steps 

of the calculation. 
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16.0 CONSISTENT WEATHERIZATION APPROACH AND ACT 1102 

This section presents the evaluation, measurement, and verification (EM&V) team’s consistent 
weatherization approach (CWA) estimates for Entergy Arkansas, LLC (EAL) residential 
programs in the PY2022. An overview of EAL’s implementation of the CWA is outlined in the 
TRM 9.0, Volume 1: EM&V Protocol C. EAL implements the CWA through four residential 
programs: Home Energy Solutions, Low-Income Solutions, Energy Solutions for Manufactured 
Homes, and Energy Solutions for Multifamily Homes.  

Order No.7 in Docket No.13-002-U (Order) of the Arkansas Public Service Commission (APSC) 
requires all investor-owned utilities (IOU) to implement a consistent approach to providing 
weatherization services to eligible Arkansas residents. The Order identified key programmatic 
features that this CWA must include; these features were further developed and refined into a 
recommended framework—referred to as the Core program—for implementation by the IOUs. 

Critical components of the Core program are: 

• direct installation of low-cost energy-saving measures; 

• installation of a set of weatherization measures, including insulation and air sealing; and 

• management of the contractors that deliver the home assessments and installations. 

The EM&V team presents estimates of direct installation, weatherization measures, and 
information regarding the number of contractors that participated in these installations during 
PY2022.  

16.1 CONSISTENT WEATHERIZATION APPROACH FINDINGS 
Table 224 provides program-specific counts of participants and quantities of energy-saving 
measures provided under the Home Energy Solutions, Low-Income Solutions, Energy Solutions 
for Manufactured Homes, and Energy Solutions for Multifamily Homes programs. A total of 
12,114 unique participants were enrolled in the four programs, providing a total of 90,209 
energy-saving measure units across the installed measures. The number of installed measures 
slightly decreased by three percent compared to 93,682 measures installed in PY2021.  

Within the EAL residential program offerings, weatherization improvements continue to be 
among the most popular measures in the residential programs. Air sealing and duct sealing 
comprised over 13,314 of the energy efficiency units installed in PY2022, representing about 
77 percent of energy savings across the year. These results are equal to PY2021, where 
77 percent of savings were also provided by air sealing and duct sealing measures across the 
Home Energy Solutions, Energy Solutions for Multifamily Homes, and Energy Solutions for 
Manufactured Homes and Low-Income Solutions programs. 
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Table 224. PY2022 Participation in CWA Programs 

Program Participants103 Measure quantity 
Home Energy Solutions 7,375 57,311 

Energy Solutions for Multifamily Homes 2,349 12,561 

Energy Solutions for Manufactured Homes 627 4,497 

Low-Income Solutions 1,763 15,840 

Total 12,114 90,209 

 
Table 225 highlights the number of participants and quantities of measures received under the 
Home Energy Solutions, Energy Solutions for Manufactured Homes, and Energy Solutions for 
Multifamily Homes programs. A total of 90,209 energy efficiency measures were installed, most 
of which were direct-install LED bulbs.  
 

Table 225. PY2022 Consistent Weatherization Measures Received—All Programs 
Measure type Measure description Participants Measure quantity 
Appliance Advanced power strip                  5,030                              5,040  
Domestic hot water Faucet aerator                     885                              1,685  

Low-flow showerhead                     944                              1,349  
Envelope Air infiltration                  4,721                              4,732  

Ceiling insulation                  2,942                              3,059  
HVAC Central air conditioner 

tune-up 
                 1,206                              1,322  

Heat pump tune-up                     525                                 542  
Duct sealing/replacement                  8,600                              9,367  
Smart thermostat                     437                                 522  

Lighting LED                  5,672                            62,591  

Total 12,114                                           90,209  

* A participant may install measures across multiple measure categories. Thus, the total count of participants 
may not equal the sum of the counts by measure category. 

Below we highlight home energy audits and measures received by program participants within 
the Home Energy Solutions, Energy Solutions for Manufactured Homes, Energy Solutions for 
Multifamily Homes, and Low-Income Solutions programs. 

 
103 Participant count includes all participants reported in each program, including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, health and safety measures, contractor performance bonus measures, and audit measures.  
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16.1.1 Home Energy Solutions Program 

The Home Energy Solutions program helps single-family residential customers identify 
opportunities to improve their home’s energy efficiency. Local home energy consultants work 
with customers to develop long-term, cost-effective energy savings by analyzing their energy 
use. Program participants receive home energy assessments conducted by a trained trade ally 
and direct installation of no-cost measures, including LEDs, low-flow faucet aerators, low-flow 
showerheads, and advanced power strips. When the home assessment results indicate 
additional energy-saving work could be performed on-site, contractors encourage customers to 
install premium efficiency upgrades and cost-effective weatherization measures, including 
ceiling insulation, air infiltration, duct sealing, duct replacement, air conditioner and heat pump 
tune-ups, and smart thermostats. The program offers incentives for these premium energy 
efficiency upgrades. 

Table 226 highlights the Core program's types, quantities, and cost of direct-install and 
weatherization measures implemented under the Home Energy Solutions program. A total of 
7,375 eligible customers took part in the program, ultimately installing 57,311 energy-saving 
measures.  

Table 226. PY2022 Consistent Weatherization Measures Installed—Home 
Energy Solutions Program 

Measure 
category Measure type Participants 104* Measure quantity Incentive ($) 
Domestic hot 
water 

Faucet aerator                        164                            279                 372  
Showerhead                        206                            280              1,780  

Envelope Air infiltration                     2,451                         2,453          474,224  
Ceiling insulation                     2,254                         2,369       3,137,179  

Appliances Advanced power 
strip 

                    3,143                         3,151            52,826  

HVAC Air conditioner 
tune-up 

                       524                            611  152,750  

Residential heat 
pump tune-up 

                       260                            275            68,750  

Duct sealing                     5,199                         5,909       4,340,198  
Smart thermostat                        309                            386            86,252  

Lighting LED                     3,605                       41,598            53,246  
Total                     7,375                       57,311     $8,367,577  

* A participant may install measures across multiple measure categories. Thus, the total count of participants 
may not equal the sum of the counts by measure category. 

 
104 Participant count includes all participants reported in each program, including those that did not claim 
energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, contractor performance bonus measures, and audit measures. 
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A total of 2,131 Home Energy Solutions participants received a home energy audit (1,641 Tier 1  
Audits and 490 Tier 2 Audits). All participants that received a home energy audit also installed at 
least one energy efficiency measure through the program, bringing the conversion rate (the ratio 
of audits to projects) to 1:1. Approximately eight energy-saving units were installed per 
participating customer, on average. The program’s cost105 is estimated at $8,783,194 (including 
the cost associated with energy audits and contractor performance bonus) across the 7,375 
participating households throughout EAL’s territory in PY2022, producing a total of 29,393 MWh 
and 9.7 MW in net savings. The average cost of the program was approximately $1,191 per 
participant.  

Ultimately, 35 contractors conducted home energy audits or installations through the program. 
All 35 contractors installed at least one energy-efficiency measure type. All 35 contractors 
implemented weatherization measures; 22 of these 35 implemented direct-install measures as 
well.  

16.1.2 Energy Solutions for Manufactured Homes Program 

The Energy Solutions for Manufactured Homes program provides cost-effective energy 
efficiency measures to manufactured home communities throughout EAL’s service territory. 
After installing no-cost direct-install energy efficiency measures in participating customers’ 
homes, program technicians provide an audit of the home to provide property owners and 
residents details about additional energy-saving opportunities. Suppose additional energy-
saving work could be performed on the site. In that case, contractors encourage customers to 
install premium efficiency upgrades and cost-effective weatherization measures, including air 
conditioner and heat pump tune-ups, air sealing, duct sealing, and smart thermostats. The 
program offers incentives for these premium energy efficiency upgrades. 

Table 227 highlights the types and quantities of Core program direct-install and weatherization 
measures implemented under the Energy Solutions for Manufactured Homes program. A total of 
627 eligible customers took part in the program, ultimately installing 4,497 energy-saving units.  
 

Table 227. PY2022 Consistent Weatherization Measures Received—Energy Solutions for 
Manufactured Homes Program 

Measure category Measure type Participants 106* Measure quantity Incentive ($) 
Domestic hot water Faucet aerator 297  297              209  

Showerhead 72  174              664  
Envelope Air infiltration 72  105         67,977  
Appliances Advanced power strip 261  261           5,018  
HVAC Air conditioner 

tune-up 
114  114         28,500  

Residential heat pump 
tune-up 

10  10          2,500  

Duct sealing 529  532       577,387  
Smart thermostat 26  31           6,927  

Lighting LED 296  2,973           3,691  
Total                    627                      4,497     $692,873  
* A participant may install measures across multiple measure categories. Thus, the total count of participants may 

not equal the sum of the counts by measure category. 
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A total of 138 Home Energy Solutions participants received a home energy audit (80 Tier 1 
Audits and 58 Tier 2 Audits). All participants that received a home energy audit also installed at 
least one energy efficiency measure through the program, bringing the conversion rate (the ratio 
of audits to projects) to 1:1. Approximately seven energy-saving units were installed per 
participating customer, on average. The program’s cost107 is estimated at $705,498 (including 
the cost associated with energy audit and contractor performance bonus) across the 
627 participating households throughout EAL’s territory in PY2022, producing a total of 
6,227 MWh and 0.8 MW in net savings. The average cost of the program was approximately 
$1,125 per participant. 

Ultimately, 20 contractors conducted home energy audits and installations through the program. 
All contractors installed at least one energy-efficiency measure. All contractors implemented 
weatherization measures, and 15 also implemented direct-install measures. 

16.1.3 Energy Solutions for Multifamily Homes Program 

The Energy Solutions for Multifamily Homes program provides cost-effective energy efficiency 
measures to multifamily residences with at least five units. After installing no-cost energy 
efficiency measures in units of participating customers, program contractors provide energy 
audits to multifamily property owners with details about additional energy-saving opportunities. 
Suppose additional energy-saving work could be performed on the site. In that case, contractors 
encourage customers to install premium efficiency upgrades and cost-effective weatherization 
measures, including air conditioner tune-ups and heat pump tune-ups, air sealing, and duct 
sealing. The program offers incentives for these premium energy efficiency upgrades. 

Table 228 highlights the types and quantities of the Core program direct-install and 
weatherization measures implemented under the Energy Solutions for Multifamily Homes 
program. A total of 2,349 eligible participants took part in the program, ultimately installing 
12,561 energy-saving units.  
  

 
105 The program’s cost is estimated based on the Total Incentive Amount per installed measure as 

reported by the program’s tracking database. 
106 Participant count includes all participants reported in each program, including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, contractor performance bonus measures, and audit measures. 

107 The program’s cost is estimated based on the Total Incentive Amount paid per installed measure as 
reported by the program’s tracking database. 
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Table 228. PY2022 Consistent Weatherization Measures Received—Energy Solutions for 
Multifamily Homes Program 

Measure 
category Measure type Participants 108* 

Measure 
quantity Incentive ($) 

Domestic hot 
water 

Faucet aerator                        577                         579                       663  

Showerhead                        336                         651                    1,998  

Envelope 
Air infiltration                        353                         481                225,504  
Ceiling 
insulation 

                    1,363                      1,371                230,123  

Appliances Advanced 
power strip 

                       326                         326                    9,616  

HVAC 

Air conditioner 
tune-up 

                       527                         555                 80,475  

Residential heat 
pump tune-Up 

                       118                         118                  17,700  

Duct sealing                     1,526                      1,552                757,053  

Lighting LED                        732                      6,928                    9,156  

Total 2,349                    12,561           $1,332,288  

* A participant may install measures across multiple measure categories. Thus, the total count of 
 participants may not equal the sum of the counts by measure category. 

A total of 78 Home Energy Solutions participants received a home energy audit (64 Tier 1Audits 
and 14 Tier 2 Audits). All participants that received a home energy audit also installed at least 
one energy efficiency measure through the program, bringing the conversion rate (the ratio of 
audits to projects) to 1:1. Approximately five energy-saving units were installed per participating 
customer, on average. The program’s cost109 is estimated at $1,350,103 (including the cost 
associated with energy audits and contractor performance bonus) across the 2,349 participating 
households throughout EAL’s territory in PY2022, producing a total of 10,646 MWh and 1.8 MW 
in net savings. The average cost of the program was approximately $575 per participant.  

Ultimately, 20 contractors conducted home energy audits and installations through the program. 
All contractors installed at least one energy-efficiency measure. All 20 contractors implemented 
weatherization measures; of these 20, 13 also installed direct-install measures. 

 
108 Participant count includes all participants reported in each program, including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, contractor performance bonus measures, and audit measures. 

109 The program’s cost is estimated based on the Total Incentive Amount paid per installed measure as 
reported by the program’s tracking database. 
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16.1.4 Low-Income Solutions Program 

The Low-Income Solutions program helps low-income households become more comfortable, 
safe, and energy-efficient through home weatherization and health and safety upgrades at no 
cost to customers. The Low-Income Solutions program also helps with home repairs to correct 
minor problems that may otherwise prevent the building from receiving weatherization upgrades 
or pose a health or safety risk. As part of the Low-Income Solutions program, EAL offers the 
following services at no cost to qualifying customers: home energy assessments by qualified 
field technicians, LEDs, low-flow showerheads, faucet aerators (for kitchens and bathrooms), 
and advanced power strips. EAL also offers the following measures at no cost to the customer: 
air sealing, duct sealing, ceiling insulation, air conditioner and heat pump tune-ups, and smart 
thermostats. Table 229 highlights the types and quantities of the Core program direct-install and 
weatherization measures implemented under the Low-Income Solutions program. A total of 
1,763 eligible participants took part in the program, ultimately installing 15,840 energy-saving 
units.  
 
Table 229. PY2022 Consistent Weatherization Measures Received Low-Income Solutions Program 

Measure 
category Measure type Participants 110* Measure quantity Incentive ($) 
Domestic hot 
water 

Faucet aerator                         313                              581                    903  
Showerhead                         313                              483                 2,513  

Envelope Air infiltration                         646                              647             177,084  
Ceiling insulation                         362                              364             514,338  

Appliances Advanced power strip                      1,013                            1,013               17,016  
HVAC Air conditioner tune-up                           41                                42               10,185  

Residential heat pump 
tune-up 

                        137                              139               32,150  

Duct sealing                      1,346                            1,374             983,294  
Smart thermostat                         102                              105               23,462  

Lighting LED                      1,039                          11,092               14,157  

Total                      1,763                          15,840        $1,775,102  

* A participant may install measures across multiple measure categories. Thus, the total count of participants may not  
  equal the sum of the counts by measure category. 

 
110 Participant count includes all participants reported in each program, including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, health and safety measures, contractor performance bonus measures, and audit measures. 
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Table 230 shows the types and quantities of the Core program health and safety measures 
implemented under the Low-Income Solutions program. A total of 1,536 participants, 
87 percent, received health and safety measures out of 1,763 total program participants. On 
average, two health and safety measure units were installed per customer that received this 
measure. 
 
Table 230. PY2022 Consistent Weatherization Health and Safety Measures Received Low-Income 

Solutions Program 

Measure description 
Health and safety 
incentives spent 

Percentage of health and 
safety incentives spent 

Quantity 
installed 

Capping unvented gas wall heater                         760  0.2% 3  

CO/smoke detector                     79,842  26.3% 2,042  

Dryer                      55,204  18.2% 413  

Drywall repair                       8,772  2.9% 25  

Duct repair/replacement                       5,162  1.7% 16  

Electrical repairs                       2,028  0.7% 10  

Floor repair                         465  0.2% 1  

HVAC                     15,613  5.1% 63  

Other                       3,748  1.2% 11  

Plumbing repair                         267  0.1% 1  

Roof repair                         275  0.1% 1  

Subfloor repair                       1,000  0.3% 2  

Ventilation                   128,576  42.3% 416  

Window/door repair or replacement                       2,395  0.8% 12  

Total                 $304,108  100% 3,016  

 

A total of 421 Home Energy Solutions participants received a home energy audit (389 Tier 1 
Audits and 32 Tier 2 Audits). All participants that received a home energy audit also installed at 
least one energy efficiency measure through the program, bringing the conversion rate (the ratio 
of audits to projects) to 1:1. Approximately nine energy-saving units were installed per 
participating customer, on average. The program’s cost111 is estimated at $2,125,964 (including 
the cost associated with energy audits, contractor performance bonus, and health and safety 
measures) across the 1,763 participating households throughout EAL’s territory in PY2022, 
producing a total of 7,856 MWh and 1.9 MW in net savings. The average cost of the program 
was approximately $1,206 per participant. 

 
111 The program’s cost is estimated based on the Total Incentive Amount paid per installed measure as 

reported by the program’s tracking database. 
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Ultimately, 13 contractors conducted home energy audits and installations through the program. 
All 13 contractors installed at least six energy-efficient measure types. Among them, all 13 
implemented audit or weatherization measures; 12 of those 13 contractors also installed direct-
install measures. 

16.2 ACT 1102  
To meet the objectives outlined in Act 1102, EAL launched the Low-Income Energy Solutions 
program in PY2020 and continued to implement the program in PY2022. The program is 
designed to serve low-income (defined as Low-Income Home Energy Assistance Program 
(LIHEAP)-eligible) or seniors (defined as 65 and older).  

16.2.1 Key Findings 

As by design, the Low-Income Energy Solutions program fully meets Act 1102 objectives, with 
about three-quarters (71.1 percent) of participants being LIHEAP-eligible. Almost one-half 
(45.2 percent) of participants are 65 or older. Some fall into both categories; households have to 
be in one of the two categories to qualify to participate in the Low-Income Energy Solutions 
program.  

At the same time, it is important to note that the other three existing programs—Home Energy 
Solutions, Energy Solutions for Manufactured Homes, and Energy Solutions for Multifamily 
Home—also continue to serve residential households to meet Act 1102 objectives.  

16.2.2 Methodology Overview 

Act 1102 information in this section is based on the most recent process evaluations available, 
including PY2020 process evaluation results for Home Energy Solutions and Low-Income 
Solutions programs and PY2018 process evaluation results implemented for Energy Solutions 
for Manufactured Homes and Energy Solutions for Multifamily Homes programs (note that the 
PY2021 Energy Solutions for Manufactured Homes and Energy Solutions for Multifamily Homes 
process research focused on in-depth interviews with decision-makers and the majority were 
landlords or property managers. Therefore, the participant surveys from PY2018 are a more 
reliable estimate for Act 1102 purposes.)  

Table 231 provides program-specific counts of participants and the number of completed 
process evaluation surveys for EAL’s four residential programs that directly serve customers’ 
homes. A total of 12,951 unique accounts participated, with a total of 346 surveys completed.112  
 

 
112 Survey respondents were those in the household that were most knowledgeable of the details of and 

the overall experience from participation in residential program offerings. 
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Table 231. PY2022 in Residential Programs (Excluding Upstream Programs) 

Program Participants Completed process surveys 

Home Energy Solutions 7,369 108 

Energy Solutions for Manufactured Homes 627 90 

Energy Solutions for Multifamily Homes 2,348 104 

Low-Income Solutions 1,727 44 

Total 12,071 346 

 
Combining data collected on household size and household income, the EM&V team generated 
an estimate of the number and share of survey respondents eligible for assistance under 
LIHEAP. To do so, the EM&V team utilized a table of LIHEAP-eligibility cutoffs contained in 
Table 232, where LIHEAP eligibility is determined through a combination of household size and 
household income.  
 

Table 232. PY2022 Income and Household Size Cutoffs to Determine LIHEAP Eligibility113 

Household size Annual income 

1 $21,870 

2 $29,580 

3 $37,290 

4 $45,000 

5 $52,710 

6 $60,420 

7 $68,130 

8 $75,840 

16.2.3 Program-Level Results 

Below we summarize program participant information for the Low-Income Solutions, Home 
Energy Solutions, Energy Solutions for Manufactured Homes, and Energy Solutions for 
Multifamily Homes programs. Consistent with guidance from the independent evaluation 
monitor, the most recent process evaluation survey results have been applied to each 
program’s total number of participants in PY2022. The survey results are used to estimate the 
number of program participants falling into (1) age, (2) income, and (3) LIHEAP eligibility bins to 
determine the approximate total number of participants falling within each respective bin.  

 
113 LIHEAP eligibility is reported for the current program year and can be found at 

https://www.benefits.gov/benefit/1542. LIHEAP eligibility is updated annually, and the applicable 
program year is used in calculating process survey participants’ eligibility. For households with more 
than eight people, $7,710 per additional person is added. 
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16.2.4 Low-Income Solutions Program 

This program targets low-income households eligible for LIHEAP or EAL customers aged 65 or 
older. In PY2022, the program incentivized ceiling insulation, air infiltration, duct sealing, air 
conditioner and heat pump tune-ups, and smart thermostats measures while providing direct 
installation of faucet aerators, low-flow showerheads, advanced power strips, and lighting 
measures at no cost to the customers. 

Table 233 highlights key demographic information for participants. The EM&V team applied 
process survey responses and the resulting shares of respondents falling into age, income, and 
LIHEAP eligibility bins to determine the approximate total number of participants falling within 
each respective bin. 

Based on the survey conducted in PY2020, approximately 45.2 percent of surveyed program 
participants were aged 65 or older, and approximately 71.1 percent were eligible for LIHEAP 
benefits. Applying these shares to PY2022 participation numbers, approximately 
797 participants were 65 or older, and approximately 1,253 participants were eligible for 
LIHEAP benefits.    
 

Table 233. PY2022 Demographic Information—Low-Income Solutions Program 

Respondent characteristic Percentage Participants114 
Respondent age 18–24 2.40% 42 

25–34 4.80% 85 
35–44 7.10% 125 
45–54 7.10% 125 
55–64 33.30% 587 
65 or older 45.20% 797 
Participants (n) 1,763 

LIHEAP status LIHEAP-eligible 71.10% 1,253 
Not LIHEAP-eligible 28.90% 510 
Participants (n)                  1,763 

*Percentages are estimated from PY2020 process surveys. 
 

16.2.5 Home Energy Solutions Program 

Home Energy Solutions helps single-family residential customers analyze their energy use and 
identify opportunities to improve their homes' energy efficiency. Program participants receive 
home energy assessments conducted by a trained trade ally and direct installation of low-cost 
measures, including LEDs, low-flow faucet aerators, low-flow showerheads, and advanced 
power strips. When the home assessment results indicate additional energy-saving work could 
be performed at the site, contractors encourage customers to install premium efficiency 

 
114 Participant count includes all participants reported in each program including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, health and safety measures, contractor performance bonus measures, and audit measures.  
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upgrades and cost-effective weatherization measures, including ceiling insulation, air infiltration, 
duct sealing or duct replacement, air conditioner and heat pump tune-ups and smart thermostat 
measures. 

Table 234 highlights key demographic information for the Home Energy Solutions program 
participants. The EM&V team applied PY2020 process survey responses and the resulting 
shares of respondents falling into age, income, and LIHEAP-eligibility bins to determine the 
approximate total number of participants falling within each respective bin. In PY2020, 
approximately 24 percent of surveyed Home Energy Solutions participants were aged 65 or 
older. Applying these shares to PY2022 participation numbers, 1,741 participants were 65 or 
older. Approximately 14 percent of surveyed participants were LIHEAP-eligible, resulting in an 
estimated 1,033 participants for PY2022. 
 

Table 234. PY2022 Demographic Information—Home Energy Solutions 
Respondent characteristic Percentage Participants115 
Respondent age 18–24 0.9%           66  

25–34 15.1%      1,114  
35–44 19.8%      1,460  
45–54 21.7%      1,600  
55–64 18.9%      1,394  
65 or older 23.6%      1,741  
Participants (n) 7,375 

Income Less than $25,000 11.1%         819  
$25,000 to less than $50,000 20.4%      1,505  
$50,000 to less than $75,000 18.5%      1,364  
$75,000 to less than $100,000 22.2%      1,637  
$100,000 or greater 27.8%      2,050  
Participants (n) 7,375 

LIHEAP status LIHEAP-eligible 14.0%      1,033  
Not LIHEAP-eligible 86.0%      6,343  
Participants (n) 7,375 

*Percentages are estimated from PY2020 process surveys. 

 
115 Participant count includes all participants reported in each program, including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, contractor performance bonus measures, and audit measures.  
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16.2.6 Energy Solutions for Manufactured Homes Program 

The Energy Solutions for Manufactured Homes program provides cost-effective energy 
efficiency measures to manufactured home communities throughout EAL’s service territory. 
After installing no-cost direct-install energy efficiency measures in participating customers' 
homes, program technicians provide an audit of the home to provide property owners and 
residents details about additional energy-saving opportunities. Suppose additional energy-
saving work could be performed on-site. In that case, contractors encourage customers to install 
premium efficiency upgrades and cost-effective weatherization measures, including air 
conditioner and heat pump tune-ups, air sealing, duct sealing and smart thermostats. The 
program offers incentives for these premium energy efficiency upgrades. 

Table 235 highlights key demographic information for participants in the Energy Solutions for 
Manufactured Homes program. The EM&V team applied process survey responses and the 
resulting shares of respondents falling into age, income, and LIHEAP-eligibility bins to 
determine the approximate total number of participants falling within each respective bin. In 
PY2018, approximately 24 percent of surveyed Energy Solutions for Manufactured Homes 
participants were aged 65 or older, and approximately 22 percent were eligible for LIHEAP 
benefits. Applying these shares to PY2022 participation numbers, approximately 150 were 65 or 
older and approximately 135 participants were eligible for LIHEAP benefits in PY2022. 
 
Table 235. PY2022 Demographic Information—Energy Solutions for Manufactured Homes Program 

Respondent characteristic Percentage* Participants*116 
Respondent age 18–24 2.8%           18  

25–34 11.3%           71  
35–44 18.3%         115  
45–54 23.9%         150  
55–64 19.7%         124  
65 or older 23.9%         150  
Participants (n) 627 

Income Less than $25,000 44.6%         280  
$25,000 to less than $50,000 38.5%         241  
$50,000 to less than $75,000 10.8%           68  
$75,000 to less than $100,000 4.6%           29  
$100,000 of greater 1.5%             9  
Participants (n) 627 

LIHEAP status LIHEAP eligible 21.5%         135  
Not LIHEAP eligible 78.5%         492  
Participants (n) 627 

*Percentages are estimated from PY2018 process surveys. 

 
116 Participant count includes all participants reported in each program, including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, contractor performance bonus measures, and audit measures.  
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16.2.7 Energy Solutions for Multifamily Homes Program 

The Energy Solutions for Multifamily Homes program provides cost-effective energy efficiency 
measures to multifamily residences with at least five units. After installing no-cost energy 
efficiency measures in units of participating customers, program technicians provide energy 
audits to multifamily property owners with details about additional energy-saving opportunities. 
When additional energy-saving work could be performed on-site, contractors encourage 
customers to install premium efficiency upgrades and cost-effective weatherization measures, 
including ceiling insulation, air conditioner and heat pump tune-ups, air sealing, and duct 
sealing. The program offers incentives for these premium energy efficiency upgrades. 

Table 236 highlights key demographic information for participants in the Energy Solutions for 
Multifamily Homes program. The EM&V team applied process survey responses and the 
resulting shares of respondents falling into age, income, and LIHEAP-eligibility bins to 
determine the approximate total number of participants falling within each respective bin. 
In PY2018, approximately nine percent of surveyed Energy Solutions for Multifamily Homes 
participants were aged 65 or older, and approximately 26 percent were eligible for LIHEAP 
benefits. Applying these shares to PY2022 participation numbers, approximately 
204 participants were 65 or older in PY2022. Approximately 618 participants were eligible for 
LIHEAP benefits in PY2022. 
 

Table 236. PY2022 Demographic Information—Energy Solutions for Multifamily Homes 

Respondent characteristic Percentage* Participants117 
Respondent age 18–24 4.3%         101  

25–34 21.7%         510  
35–44 30.4%         714  
45–54 17.4%         409  
55–64 17.4%         409  
65 or older 8.7%         204  
Participants (n) 2,349 

Income Less than $25,000 57.9%      1,360  
$25,000 to less than $50,000 26.3%         618  
$50,000 to less than $75,000 5.3%         124  
$75,000 to less than $100,000 5.3%         124  
$100,000 of greater 5.3%         124  
Participants (n) 2,349 

LIHEAP status LIHEAP-eligible 26.3%         618  
Not LIHEAP-eligible 73.7%      1,731  
Participants (n) 2,349 

*Percentages are estimated from PY2018 process surveys. 

 

 
117 Participant count includes all participants reported in each program, including those that did not claim 

energy or demand savings such as duplicate smart thermostat measures claimed in the Smart DLC 
program, contractor performance bonus measures, and audit measures.  
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17.0 NON-ENERGY BENEFITS 

The key measure of success for electric energy efficiency programs is the direct savings 
achieved in energy (kilowatt-hours, kWh) and demand (kilowatts, kW). However, the energy 
efficiency industry recognizes that other benefits related to the implementation of these 
measures exist. These additional benefits can include reductions in maintenance, water usage, 
wastewater needs, fossil fuel consumption, arrearages, terminations and reconnections, cooling 
loads due to the reduced heat inputs, and potentially even insurance premiums. These benefits 
can account for increases in health, safety, comfort, property values, and even productivity.  

In 2015, the Arkansas Public Service Commission issued a directive to the independent 
evaluation monitor (IEM) to establish an approach for quantifying non-energy benefits (NEB) in 
cases where they are material and quantifiable. The Arkansas Technical Reference Manual 
(TRM) Evaluation, Measurement, and Verification (EM&V) Protocol L (Protocol L) provides a 
framework and orientation for quantifying benefits not included under standard forms of EM&V 
savings calculations. Sections of Protocol L identify three types of NEBs calculations: 

• Protocol L1: NEBs for electricity, natural gas, and liquid propane (other fuels); 

• Protocol L2: NEBs for water savings; and 

• Protocol L3:NEBs of avoided and deferred equipment replacement costs (ADRC). 

Protocol L1: NEBs for Electricity, Natural Gas, and Liquid Propane 

Measures installed through Entergy Arkansas, LLC’s (EAL) energy efficiency programs 
occasionally generate savings for multiple fuel types. NEBs are calculated for other fuels (i.e., 
not electricity) not supplied by EAL when the EM&V team can identify them, and gas utilities 
cannot claim the savings. Projects delivered jointly through EAL and gas utilities cannot provide 
other fuel NEBs to EAL, as the respective gas utility already claims the gas savings. These 
other fuels typically include natural gas and propane.118 Such calculations multiply the additional 
benefits of other fuels by the present value of the avoided cost-per-unit energy savings. The 
analysis of other fuel NEBs uses the following equation: 

𝐵𝐵𝑦𝑦𝐼𝐼𝑦𝑦𝑓𝑓𝐵𝐵𝐹𝐹 = 𝐼𝐼𝐼𝐼𝑦𝑦𝑦𝑦𝑡𝑡𝑦𝑦 𝐼𝐼𝑦𝑦𝛽𝛽𝐵𝐵𝐼𝐼𝑡𝑡𝑦𝑦 × 𝐴𝐴𝛽𝛽𝑡𝑡𝐵𝐵𝐼𝐼𝑦𝑦𝐼𝐼 𝐻𝐻𝐹𝐹ℎ𝑦𝑦𝑦𝑦 𝐼𝐼𝑢𝑢𝑦𝑦𝐼𝐼 𝐶𝐶𝑡𝑡𝑦𝑦𝐹𝐹𝑦𝑦 

Where: 

Benefit = avoided economic costs per unit of energy savings of the other fuel 
savings over the lifetime of the measure, expressed in current dollars 

Energy savings = annual number of other fuel kilowatt-hours, therms, or gallons of 
propane saved per measure installed 

Avoided costs = present value of the avoided cost-per-unit energy saving 

 

 
118 Propane savings = therm savings * 1.1. 

493

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  345 
EAL Evaluation Report—PY2022 

 

Protocol L2: NEBs for Water Savings 

Some energy efficiency measures reduce water and wastewater consumption. NEBs 
calculations for water savings use an algorithm to estimate the value of avoided water and 
wastewater consumption due to measures installed in energy efficiency programs. Program 
year (PY) 2022 (PY2022) marginal water rates were $0.00859 (residential) and $0.00741 
(commercial) per gallon.119 The EM&V team multiplied projects' total gallons by these rates to 
obtain total avoided costs. 

The calculation of avoided costs resulting from water savings uses the following equation: 

𝐵𝐵𝑦𝑦𝐼𝐼𝑦𝑦𝑓𝑓𝐵𝐵𝐹𝐹 = 𝑘𝑘𝑦𝑦𝐹𝐹𝑦𝑦𝑦𝑦 𝐼𝐼𝑦𝑦𝛽𝛽𝐵𝐵𝐼𝐼𝑡𝑡𝑦𝑦 × 𝐴𝐴𝛽𝛽𝑡𝑡𝐵𝐵𝐼𝐼𝑦𝑦𝐼𝐼 𝑘𝑘𝑦𝑦𝐹𝐹𝑦𝑦𝑦𝑦 𝐶𝐶𝑡𝑡𝑦𝑦𝐹𝐹𝑦𝑦 

Where: 

Benefit  = avoided cost of water and water savings (per gallon) over the 
lifetime of the measure, expressed in current dollars 

Water savings = annual number of gallons saved per measure installed 

Avoided water costs = present value of the avoided costs-per-unit energy saving 

 

Protocol L3: NEBs of Avoided and Deferred Equipment Replacement Costs 

The EM&V team quantified ADRCs by estimating the future value of the current price of not 
replacing a less-energy efficient piece of equipment with a more energy-efficient piece of 
equipment. This calculation accounts for the disparity between the estimated useful life (EUL) of 
baseline measures and their more efficient replacements. There are two main types of ADRCs: 
replace-on-burnout (ROB) and early replacement (ER); many of the NEBs identified for each 
measure in EAL's portfolio fall under the ER category.  

17.1 CALCULATION INPUTS 

The NEBs calculations for EAL's 2022 energy efficiency portfolio use the static inputs presented 
in Table 237. Where appropriate, prices have been updated to 2022 dollars using a 
compounding annual inflation rate of 2.09 percent. 
 

Table 237. PY2022 Static Non-Energy Benefit Parameters 

Parameter Value Source 

Nominal discount rate 6.33% EAL 

Inflation rate 2.09% EAL 

Real discount rate 4.15% Equation 4 

Propane $2.43 per gallon Arkansas TRM 9.0 (2022 dollars) 

Natural gas $0.59 per therm EAL 2017; updated to 2022 dollars 

 
119 Arkansas TRM 9.0, Volume 1: Section L2, Table 9. 
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Parameter Value Source 

Water (residential) $0.00859 per gallon TRM 9.0 (2022 dollars) 

Water (commercial) $0.00741 per gallon TRM 9.0 (2022 dollars) 

Water (unknown) $0.00803 per gallon TRM 9.0 (2022 dollars) 

Net-to-gross (NTG) ratio Variable by program and measure EM&V team research 

 
Equation 4. Real Discount Rate 

𝐼𝐼𝐿𝐿𝐼𝐼 =  
(0.0633− 0.0209)

(1 + 0.0209) = 0.0415 

 
Equation 5. Compound Interest 

𝐿𝐿𝑦𝑦𝐵𝐵𝑐𝑐𝑦𝑦2020 = 𝐿𝐿𝑦𝑦𝐵𝐵𝑐𝑐𝑦𝑦𝑝𝑝 �1 +
𝐵𝐵

(2022− 𝑦𝑦)�
2022−𝑝𝑝

 

Where: 

 Pricey  = original price in year y 

 i  = inflation rate 

 y  = year corresponding to original price  

 
The EM&V team employed algorithms defined in TRM 9.0 for each measure and NEB category. 
The EM&V team adapted the Excel-based calculator created by the Parties Working 
Collaboratively (PWC). Using this calculator, the EM&V team estimated the avoided and 
deferred replacement costs of installed measures, using a dual baseline when warranted under 
TRM 9.0. 

17.2 IDENTIFICATION OF NON-ENERGY BENEFITS IN THE PY2022 
PORTFOLIO 

Using data extracts from the tracking system,120 the EM&V team identified energy-efficient 
measures offered to customers through EAL's portfolio of energy efficiency programs and 
determined which type(s) of NEBs are attributable to each measure. Table 238 and  
Table 239 summarize EAL's PY2022 portfolio measures and NEBs the EM&V team calculated 
for each measure. The table also provides the relevant TRM subsection for each measure used 
to calculate primary energy impacts and NEBs. 
 

 
120 Files for analysis were downloaded in February and March 2023 and contain finalized PY2022 data. 
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Table 238. Non-Energy Benefits by Measure (Residential Sector) 

Measure 
Water 

reduction 
Other 

fuel 
Avoided/deferred 

replacement costs 
TRM 9.0,  

Vol. 2 subsection 

Advanced strips 
   

2.6.1 

Air conditioner tune-up 
   

2.1.5 

Air infiltration 
 

 
 

2.2.9 

Ceiling insulation 
 

 
 

2.2.2 

Duct sealing—air conditioner (AC) 
with resistance heat 

   
2.1.11 

Duct sealing—electric cooling 
 

 
 

2.1.11 

Duct sealing—heat pump 
   

2.1.11 

Duct sealing electric resistance 
no cooling 

   
2.1.11 

Efficient hot water heaters    2.3.1 

ENERGY STAR® dehumidifiers 
   

2.4.4 

ENERGY STAR freezers    N/A 

ENERGY STAR directional  
light-emitting diode (LED) 

 
  2.5.1.3 

ENERGY STAR omnidirectional 
LEDs 

 
  2.5.1.4 

ENERGY STAR pool pumps 
   

2.6.2 

ENERGY STAR room air-
cleaners 

   
2.4.5 

ENERGY STAR window AC 
replacement 

   2.1.10 

Faucet aerators   
 

2.3.4 

Hard-wired LED fixtures 
 

  2.5.1.3 

Heat pump tune-up 
   

2.1.5 

Low-flow showerheads   
 

2.3.5 

Smart thermostats 
 

 
 

2.1.12 

Variable frequency drive    N/A 

 
Table 239. Non-Energy Benefits by Measure (Commercial Sector) 

Measure 
Water 

reduction 
Other 

fuel 
Avoided/deferred 

replacement costs 
TRM 9.0, Vol. 2 

subsection 

Commercial AC/HP tune-up   
 

3.1.6 

Commercial door air infiltration    3.2.10 

Commercial showerheads    3.3.5 

Commercial Wi-Fi thermostats    N/A 
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Measure 
Water 

reduction 
Other 

fuel 
Avoided/deferred 

replacement costs 
TRM 9.0, Vol. 2 

subsection 

Continuous energy improvement    N/A 

Custom—heating and cooling    N/A 

Custom—non-heating and 
cooling 

   N/A 

Custom controls    N/A 

Custom—non-lighting    N/A 

Electronically commutated motors 
for refrigeration 

   3.4.1 

Evaporator fan controls    3.7.10 

Faucet aerators    3.3.2 

Halogens    3.6.3 

High-efficiency battery chargers 
 

 
 

3.6.3 

High-intensity discharge (HID) 
lamps 

 
  3.6.3 

Integrated-ballast compact 
fluorescent lamps (CFL) 

   3.6.3 

Integrated-ballast LED lamps    3.6.3 

LEDs    3.6.3 

Lighting controls   
 

3.6.2 

Low-flow pre-rinse spray valves  
  

3.7.12 

Low-flow showerheads    3.3.5 

Magnetic ballast T5 or premium 
T8 retrofit of T12 

 
  3.6.3 

Midstream: exterior fixtures 
  

 3.6.3 

Midstream: interior fixtures 
 

  3.6.3 

Midstream: interior lamps 
 

  3.6.3 

Modular CFLs and cold cathode 
fluorescent lamp (CCFL) 

 
  3.6.3 

Occupancy-based PTHP/PTAC 
controls (packaged terminal heat 
pump/packaged terminal air 
conditioner) 

   3.1.14 

Other linear fluorescents 
 

  3.6.3 

Refrigeration door gaskets 
   

3.5.7 

Refrigeration strip curtains 
   

3.5.6 

Unitary and split system AC/HP 
equipment  

   
3.1.16 
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Measure 
Water 

reduction 
Other 

fuel 
Avoided/deferred 

replacement costs 
TRM 9.0, Vol. 2 

subsection 

Variable frequency drives 
   

N/A 

Water-chilling equipment—air-
cooled 

   
3.1.17 

Water-chilling equipment—water-
cooled centrifugal 

   
3.1.17 

Zero energy doors    3.5.8 

17.3 NON-ENERGY BENEFITS METHODOLOGIES 

Below we describe the methodologies used by the EM&V team to calculate savings associated 
with three primary categories of NEBs: ADRCs (associated with lighting measures), NEBs for 
water savings, and NEBs for other fuels. Note that all NEBs calculations are at the program-by-
measure level for which the EM&V team conducted NTG research. To ensure that we present 
net NEBs in the final results, we multiply the calculations detailed below by NTG ratios at the 
program-by-measure level.   

17.3.1 Avoided and Deferred Replacement Costs: Lighting Measures 

Installed energy-efficient lighting may have a longer EUL than the inefficient/baseline equipment 
it replaced. Customers avoid replacing the technology that would have been present absent the 
efficient equipment over the efficient equipment's lifetime (avoided replacement costs). When 
customers replace energy-using equipment before the end of its functional life, this ER 
accelerates the replacement cycle, deferring the replacement of baseline equipment (deferred 
replacement costs).  

Participants in energy efficiency programs can receive energy-efficient lighting technologies. 
Typically, these technologies have longer-rated lives than the baseline technologies they 
replace. For example, consider a customer with incandescent lamps throughout their home that 
they replace with LED lamps. Incandescent lamps have a rated measure life that is one-eighth 
the life of an LED lamp. Had the customer not participated in an energy-efficient lighting 
program, they would have replaced the incandescent lamp with one-eighth the life of an LED 
lamp eight times over the LED lamp's life. This longevity affords the customer savings in 
replacement costs they would have incurred in the program's absence. Therefore, efficient 
lighting technology comes with savings from avoided replacement. The extent of these savings 
depends on the baseline lighting technology replaced and the efficient technology's lifetime 
replacing it. 

Baseline technology assumptions for efficient lighting technologies depend on whether efficient 
lighting is installed at a residential or commercial site. In PY2022, the residential lighting 
baseline is halogen or incandescent lighting. Commercial customers currently have deferred 
replacement costs based on baseline lighting technologies before replacement with efficient 
lighting.  
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17.3.1.1 Deferred Replacement Cost Equations 

Equations below detail the deferred replacement costs for ER and ROB projects. Equation 6 
and Equation 7 below relate to deferred replacement costs associated with efficient lighting 
technologies with static baseline technologies.  
 

Equation 6. Deferred Replacement Cost—Replace-on-Burnout—Static Baseline 

𝐼𝐼𝐻𝐻𝐵𝐵𝑆𝑆𝑝𝑝𝑠𝑠𝑝𝑝𝑠𝑠𝑆𝑆 = �
1 − [(1 + 𝐼𝐼𝐿𝐿𝐼𝐼)𝐸𝐸𝐸𝐸𝐿𝐿𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏−𝐸𝐸𝐸𝐸𝐿𝐿𝑏𝑏𝑒𝑒𝑒𝑒]

[(1 + 𝐼𝐼𝐿𝐿𝐼𝐼)𝐸𝐸𝐸𝐸𝐿𝐿𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏] − 1 � ∗ 𝐶𝐶𝑡𝑡𝑦𝑦𝐹𝐹𝑏𝑏𝑠𝑠𝑠𝑠𝑙𝑙 

 
 

Equation 7. Deferred Replacement Cost—Early Retirement—Static Baseline 

𝐼𝐼𝐼𝐼𝑆𝑆𝑝𝑝𝑠𝑠𝑝𝑝𝑠𝑠𝑆𝑆 = �
[(1 + 𝐼𝐼𝐿𝐿𝐼𝐼)𝐸𝐸𝐸𝐸𝐿𝐿𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏−𝑅𝑅𝐸𝐸𝐿𝐿𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − (1 + 𝐼𝐼𝐿𝐿𝐼𝐼)𝐸𝐸𝐸𝐸𝐿𝐿𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏−𝐸𝐸𝐸𝐸𝐿𝐿𝑏𝑏𝑒𝑒𝑒𝑒]

[(1 + 𝐼𝐼𝐿𝐿𝐼𝐼)𝐸𝐸𝐸𝐸𝐿𝐿𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏] − 1 � ∗ 𝐶𝐶𝑡𝑡𝑦𝑦𝐹𝐹𝑏𝑏𝑠𝑠𝑠𝑠𝑙𝑙 

 
 
Inputs contained in the above equations correspond with the following: 

𝐼𝐼𝐿𝐿𝐼𝐼 = 𝑦𝑦𝑦𝑦𝑦𝑦𝐼𝐼 𝐼𝐼𝐵𝐵𝑦𝑦𝑐𝑐𝑡𝑡𝑢𝑢𝐼𝐼𝐹𝐹 𝑦𝑦𝑦𝑦𝐹𝐹𝑦𝑦, corresponding with Equation 4. 

𝐼𝐼𝐻𝐻𝐿𝐿𝑏𝑏𝑠𝑠𝑠𝑠𝑙𝑙 =
𝐵𝐵𝑦𝑦𝑦𝑦𝑦𝑦𝐼𝐼𝐵𝐵𝐼𝐼𝑦𝑦𝐿𝐿𝐵𝐵𝑓𝑓𝑦𝑦𝐻𝐻𝑡𝑡𝑢𝑢𝑦𝑦𝑦𝑦

𝐴𝐴𝐻𝐻𝐻𝐻 ∗ 𝐿𝐿𝐴𝐴𝐼𝐼
 

𝐼𝐼𝐻𝐻𝐿𝐿𝑙𝑙𝑙𝑙𝑙𝑙 =
𝐼𝐼𝑓𝑓𝑓𝑓𝐵𝐵𝑐𝑐𝐵𝐵𝑦𝑦𝐼𝐼𝐹𝐹𝐿𝐿𝐵𝐵𝑓𝑓𝑦𝑦𝐻𝐻𝑡𝑡𝑢𝑢𝑦𝑦𝑦𝑦

𝐴𝐴𝐻𝐻𝐻𝐻 ∗ 𝐿𝐿𝐴𝐴𝐼𝐼
 

Where: 

𝐵𝐵𝑦𝑦𝑦𝑦𝑦𝑦𝐼𝐼𝐵𝐵𝐼𝐼𝑦𝑦𝐿𝐿𝐵𝐵𝑓𝑓𝑦𝑦𝐻𝐻𝑡𝑡𝑢𝑢𝑦𝑦𝑦𝑦 corresponds with the rated life in hours associated with the baseline 
lighting technology. 

𝐼𝐼𝑓𝑓𝑓𝑓𝐵𝐵𝑐𝑐𝐵𝐵𝑦𝑦𝐼𝐼𝐹𝐹𝐿𝐿𝐵𝐵𝑓𝑓𝑦𝑦𝐻𝐻𝑡𝑡𝑢𝑢𝑦𝑦𝑦𝑦 corresponds with the rated life in hours associated with efficient 
lighting technology. 

𝐴𝐴𝐻𝐻𝐻𝐻 = 𝐴𝐴𝐼𝐼𝐼𝐼𝑢𝑢𝑦𝑦𝐼𝐼 𝐻𝐻𝑝𝑝𝑦𝑦𝑦𝑦𝑦𝑦𝐹𝐹𝐵𝐵𝐼𝐼𝑡𝑡 𝐻𝐻𝑡𝑡𝑢𝑢𝑦𝑦𝑦𝑦, the annual operating hours of the site receiving 
efficient lighting technology. 

𝐿𝐿𝐴𝐴𝐼𝐼 = 𝐿𝐿𝑡𝑡𝑃𝑃𝑦𝑦𝑦𝑦 𝐴𝐴𝐼𝐼𝐴𝐴𝑢𝑢𝑦𝑦𝐹𝐹𝑒𝑒𝑦𝑦𝐼𝐼𝐹𝐹 𝐼𝐼𝑦𝑦𝑐𝑐𝐹𝐹𝑡𝑡𝑦𝑦, adjustments to lighting power corresponding with the 
existence of lighting controls—equal to one for all lighting projects in the tracking system  

𝐼𝐼𝐻𝐻𝐿𝐿𝑏𝑏𝑠𝑠𝑠𝑠𝑙𝑙 =
𝐼𝐼𝐻𝐻𝐿𝐿𝑏𝑏𝑠𝑠𝑠𝑠𝑙𝑙

3
 

𝐶𝐶𝑡𝑡𝑦𝑦𝐹𝐹𝐵𝐵𝑠𝑠𝑠𝑠𝑙𝑙 corresponds to the total replacement costs for the baseline lighting technology. 
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17.3.1.2 Residential Lighting 

EAL's residential programs offer LED lighting to residential customers. When computing 
deferred replacement costs, the EM&V team utilized assumptions about efficient lighting 
measures’ lives contained within TRM 9.0. For residential lighting projects, deferred 
replacement cost calculations followed the following logic: 

Early Retirement Versus Replace-on-Burnout 

Deferred replacement cost calculations will differ based on whether the lighting project was an 
ER or ROB. For the Home Energy Solutions, Energy Solutions for Manufactured Homes, 
Energy Solutions for Multifamily Homes, and Low-Income Solutions programs, all lighting 
projects in the tracking system file extracts were ER. All ER projects have baseline technology 
with a remaining useful life. The EM&V team assumed a remaining useful life equal to one-third 
of the baseline technology's EUL. The EM&V team used Equation 7 determine deferred 
replacement costs associated with efficient lighting. 

For the Point of Purchase Solutions program, all lighting projects in the tracking system file 
extracts were ROB. In this case, no remaining useful life exists for the baseline technology. The 
EM&V team used Equation 6 to determine deferred replacement costs associated with efficient 
lighting. 

17.3.1.3 Commercial Lighting 

The EM&V team's methodologies used to determine deferred replacement costs for commercial 
projects are detailed below. The EM&V team worked with CLEAResult to understand the 
tracking system inputs and how they relate to deferred replacement cost calculations for each 
commercial project. Table 240 highlights lighting and lighting assumptions used by CLEAResult 
and the EM&V team for commercial lighting projects. For commercial lighting projects, 
replacement costs are broken into indoor or outdoor replacement costs within the table. We 
highlight how these parameters, alongside other parameters and assumptions, enter into the 
deferred replacement cost calculations below. 
 

Table 240. PY2022 CLEAResult Measure Life and Fixture Cost by Fixture Type 

Fixture type 
Life 

(hours)  
Material 

cost 
Labor 

rate 
Indoor 
hours 

Outdoor 
hours 

Indoor 
replacement 

costs 

Outdoor 
replacement 

costs 

CFL exit sign 
(self-ballasted 
pin) 

10,000 $2.53 $59.83  0.08 0.08  $7.51   $7.51  

CFL pin lamp 11,111 $7.42  $59.83  0.08 0.08  $12.41   $12.41  

Integrated-ballast 
CFL lamp 

10,000 $8.07  $59.83  0.08 0.08  $13.06   $13.06  

Halogen  1,930 $4.21  $59.83  0.08 0.08  $9.19   $9.19  

High-pressure 
sodium 

33,429 $66.16  $70.71  0.25 0.50  $83.84   $101.52  

Incandescent 
(use A-lamp) 

2,722 $1.19  $59.83  0.08 0.08  $6.17   $6.17  
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Fixture type 
Life 

(hours)  
Material 

cost 
Labor 

rate 
Indoor 
hours 

Outdoor 
hours 

Indoor 
replacement 

costs 

Outdoor 
replacement 

costs 

Induction 100,000 $278.28  $70.71  0.25 0.50  $295.95   $313.63  

LED exit sign 50,000 $15.63  $59.83  0.25 0.25  $30.59   $30.59  

LED fixture 50,000 $280.86  $70.71  0.25 0.50  $298.54   $316.21  

Integrated-ballast 
LED lamp 

20,000 $12.88  $59.83  0.08 0.08  $17.87   $17.87  

LED tube lamp 50,000 $16.09  $59.83  0.08 0.08  $21.08   $21.08  

Metal halide 14,000 $71.16  $70.71  0.25 0.50  $88.84   $106.52  

Mercury vapor 14,000 $108.33  $70.71  0.25 0.50  $126.00   $143.68  

Non-high-output 
T5 lamp 

19,500 $20.04  $59.83  0.08 0.08  $25.02   $25.02  

High-output T5 
lamp 

28,500 $20.42  $70.71  0.25 0.50  $38.09   $55.77  

T12 (assume the 
same as T8) 

27,000 $26.92  $59.83  0.08 0.08  $31.90   $31.90  

CEE T8 28,500 $14.93  $59.83  0.08 0.08  $19.92   $19.92  

 
Annual Operating Hours 

Annual operating hours (AOH) for commercial projects vary depending on whether they had 
stipulated or deemed savings. Projects with stipulated savings have AOH directly entered into 
the tracking system. Therefore, these values were used in the equations highlighted above 
when determining deferred replacement costs associated with efficient lighting. Projects with 
deemed savings required the use of AOH based on building type. AOH was extracted directly 
from TRM 9.0 Volume 2, Table 418, and matched the building type identifiers in the tracking 
system. Table 241 provides a mapping of AOH to building type. The EM&V team merged this 
information onto lighting projects with deemed savings. The resulting building-type-specific AOH 
were used in the equations highlighted above to determine deferred replacement costs 
associated with efficient lighting.  
 

Table 241. PY2022 Annual Operating Hours by Building Type 

Building description AOH Coincidence factor 

All building types: exit signs* 8,760  1.00 

All building types: outdoor*  3,996  0.00 

Education: K–12, without summer session 2,777  0.47 

Education: college, university, vocational, daycare, 
and K–12 with summer session 

3,577  0.69 

Food sales: non-24-hour supermarket/retail 4,706  0.95 

Food sales: 24-hour supermarket/retail 6,900  0.95 

Food service: fast food 6,188  0.81 
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Building description AOH Coincidence factor 

Food service: sit-down restaurant 4,368  0.81 

Health care: out-patient 3,386  0.77 

Health care: in-patient 5,730  0.78 

Lodging (hotel/motel/dorm): common areas 6,630  0.82 

Lodging (hotel/motel/dorm): rooms 3,055  0.25 

Manufacturing—1 and 2 shifts 4,547  0.64 

Manufacturing—3 shifts  6,631  0.89 

Multifamily housing: common areas 4,772  0.87 

Nursing and resident care 4,271  0.78 

Office 3,227  0.54 

Outdoor athletic fields 503  0.00 

Parking structure 7,884  1.00 

Public assembly 2,638  0.56 

Public order and safety 3,472  0.75 

Religious 1,824  0.53 

Retail: excluding malls and strip centers 3,668  0.69 

Retail: enclosed mall 4,813  0.93 

Retail: strip shopping and non-enclosed mall 3,965  0.90 

Service (excluding food) 3,406  0.90 

Warehouse: non-refrigerated 3,501  0.77 

Warehouse: refrigerated 3,798  0.84 

Baseline 

Deferred replacement costs were computed using a static baseline. Depending on whether the 
project was ROB or ER, the EM&V team used Equation 6 (ROB) or Equation 7 (ER). 

Early Retirement Versus Replace-on-Burnout 

Deferred replacement cost calculations will differ based on whether the lighting project was ER 
or ROB. All lighting projects that are not new construction projects are retrofits. Retrofit projects 
in the tracking system explicitly assume that the ER of the baseline lighting technology took 
place when EAL conducted each project. The EM&V team presumed a remaining useful life 
equal to one-third of the baseline technology's EUL. The EM&V team used Equation 7 to 
determine deferred replacement costs associated with efficient lighting. 

For new construction efficient lighting projects, these projects had the same assumptions as 
ROB. The EM&V team adopted CLEAResult's approach to determining the baseline technology 
that customers would have adopted in the absence of efficient lighting. Table 242 highlights the 
EM&V team's methodology for deciding the baseline lighting depending on the new construction 
efficient lighting technology. Equation 6 was used to determine the deferred replacement costs. 
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Table 242. PY2022 Baseline Lighting for New Construction Projects 

Efficient lighting technology Efficient wattage Baseline lighting technology 

LED fixture Less than 26 W One-lamp T8 fixture 

LED fixture Between 26 W and 59 W Two-lamp T8 fixture 

LED fixture Greater than 60 W HID—metal halide fixture 

Integrated-ballast LED lamp Any wattage Integrated-ballast CFL lamp 

LED tube lamp Less than 26 W One T8 lamp 

LED tube lamp Greater than 26 W One T5 high-output lamp 

Generic fixture/lamp, exterior, not 
screw-in 

Any wattage Metal halide fixture/lamp 

Generic fixture/lamp, interior or 
exterior, not LED or induction 

Any wattage No baseline—no deferred 
replacement savings 

17.3.2 Non-Energy Benefits for Water Savings 

Some energy efficiency measures reduce water and wastewater consumption. Using TRM 9.0 
Volume 2, the EM&V team followed TRM guidance to deem water savings associated with 
efficient measures for residential and commercial customers. The EM&V team measured water 
savings in gallons for the first year (PY2022) and the lifetime over which the efficient measure 
may remain installed. To quantify the monetary value of water NEBs, the EM&V team put first-
year water savings in cost savings by multiplying changes in water consumption by their 
respective prices (contained in Table 237). PY2022 marginal water rates were calculated and 
set at $0.00859 (residential) and $0.00741 (commercial) per gallon. First-year savings are 
assumed to be repeated as an annual cash flow over the efficient measure's life. To determine 
lifetime savings in dollars, the EM&V team discounted this cash flow using a real discount rate 
of 4.15 percent (contained in Table 237). 

17.3.3 Non-Energy Benefits for Other Fuels 

Efficient measures occasionally generate savings for multiple fuel types. Conversely, efficient 
measures such as lighting can create a penalty for various fuel types, as heat output from 
efficient lighting is lower than that of baseline lighting technologies typically in place. This lower 
heat output requires more fuel consumption to maintain the same temperature at gas-heated 
sites.  

NEBs for other fuels—including natural gas and propane—were computed for residential and 
commercial projects with fuel savings or penalties. The EM&V team followed TRM guidance to 
deem other fuel savings or penalties associated with efficiency measures. Other fuel savings or 
penalties were quantified only for the projects with fuel savings or penalties that gas utilities had 
not claimed. 

The EM&V team measured other fuel savings (or penalties) in therms or gallons for the first year 
(PY2022) and the lifetime over which the efficient measure may remain installed. To quantify the 
monetary value of other fuel NEBs, first-year savings (or penalties) were calculated in terms of 
cost savings (or penalties) by multiplying changes in consumption of other fuels by their 
respective prices (contained in Table 237). First-year savings are assumed to be repeated as an 
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annual cash flow over the efficient measure's life. To determine lifetime savings in dollars, the 
EM&V team discounted this cash flow using a real discount rate of 4.15 percent (contained in 
Table 237). 

17.4 ESTIMATES OF NON-ENERGY BENEFITS IN THE PY2022 
PORTFOLIO 

Below we highlight the EM&V team's NEBs findings for PY2022 using the methodologies 
described above. 

17.4.1 Home Energy Solutions 

The Home Energy Solutions program offered 13 unique types of measures for PY2022. The 
EM&V team calculated water NEBs for faucet aerators and low-flow showerheads. Gas NEBs 
were calculated for all lighting measures, air infiltration, ceiling insulation, duct sealing (with 
electric cooling), and smart thermostat measures. Finally, ADRCs were calculated for lighting 
measures, and NEBs were categorized for all measures in this program as ER. Potential gas 
savings resulting from projects jointly delivered with a gas utility were excluded from EAL's 
NEBs estimates (see Table 243 through Table 247). 
 

Table 243. Home Energy Solutions Measures and Potential Non-Energy Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 
Advanced power strips       

Air conditioner tune-up    

Air infiltration    

Ceiling insulation    

Duct sealing—AC with resistance heat    

Duct sealing—electric cooling    

Duct sealing—heat pump    

ENERGY STAR directional LEDs    

ENERGY STAR omnidirectional LEDs    

Faucet aerators    

Heat pump tune-up    

Low-flow showerheads    

Smart thermostats    
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Table 244. Gas Savings—Home Energy Solutions 

First-year savings 
(therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings  
(net present value (NPV)) 

1,094,758 19,346,396 $645,907 $8,275,450 

 
Table 245. Propane Savings—Home Energy Solutions 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

2,997 48,294 $7,283 $87,061 

 
Table 246. Water Savings—Home Energy Solutions 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

966,461 9,664,610 $8,302 $69,610 

 
Table 247. Avoided and Deferred Replacement Costs—Home Energy Solutions 

Avoided and deferred replacement costs (NPV) 

$577,994 

17.4.2 Energy Solutions for Multifamily Homes 

The Energy Solutions for Multifamily Homes program offered 12 unique types of measures for 
PY2022. The EM&V team calculated water NEBs for faucet aerators and low-flow showerheads. 
We calculated gas NEBs for all lighting measures, air infiltration, ceiling insulation, and duct 
sealing with electric cooling measures. Finally, we calculated ADRCs for lighting measures. 
NEBs for all measures in this program are categorized as ER (see Table 248 to Table 252). 

 
Table 248. Multifamily Measures and Potential Non-Energy Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 

Advanced power strips       

Air conditioner tune-up       

Air infiltration    

Ceiling insulation    

Duct sealing—AC with resistance heat    

Duct sealing—electric cooling    

Duct sealing—heat pump    

ENERGY STAR directional LEDs    
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Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 

ENERGY STAR omnidirectional LEDs    

Faucet aerators    

Heat pump tune-up    

Low-flow showerheads    

 
Table 249. Gas Savings—Energy Solutions for Multifamily Homes 

First-year 
savings (therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings 
(NPV) 

37,543 638,955 $22,151 $275,464 

 
Table 250. Propane Savings—Energy Solutions for Multifamily Homes 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

0  0  $0   $0  

 
Table 251. Water Savings—Energy Solutions for Multifamily Homes 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

1,702,202 17,022,020 $14,622 $122,601 

 
Table 252. Avoided and Deferred Replacement Costs—Energy Solutions for Multifamily Homes 

Avoided and deferred replacement costs (NPV) 

$95,121 

17.4.3 Energy Solutions for Manufactured Homes 

The Energy Solutions for Manufactured Homes program offered 13 unique types of measures 
for PY2022. The EM&V team calculated water NEBs for faucet aerators and low-flow 
showerheads. We calculated gas NEBs for all lighting measures, air infiltration, duct sealing with 
electric cooling, and smart thermostat measures. Finally, we calculated ADRCs for lighting 
measures and categorized NEBs for all measures in this program as ER (see Table 253 to 
Table 257). 
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Table 253. Energy Solutions for Manufactured Homes Measures and Potential Non-Energy 
Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 

Advanced strips    

Air conditioner tune-up    

Air infiltration    

Duct sealing—AC with resistance heat    

Duct sealing—electric cooling    

Duct sealing—heat pump    

Duct sealing electric resistance no cooling    

ENERGY STAR directional LEDs    

ENERGY STAR omnidirectional LEDs    

Faucet aerators    

Heat pump tune-up    

Low-flow showerheads    

Smart thermostats    

 
Table 254. Gas Savings—Energy Solutions for Manufactured Homes 

First-year 
savings (therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings 
(NPV) 

34,313 594,910 $20,245 $256,075 

 
Table 255. Propane Savings—Energy Solutions for Manufactured Homes 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

1,317 22,298 $3,201 $39,743 

Table 256. Water Savings—Energy Solutions for Manufactured Homes 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

383,031 3,830,310 $3,290 $27,588 

 
Table 257. Avoided and Deferred Replacement Costs—Energy Solutions for Manufactured Homes 

Avoided and deferred replacement costs (NPV) 

$40,819 
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17.4.4 Low-Income Solutions 

The Low-Income Solutions program offered 14 unique types of measures for PY2022. The 
EM&V team calculated water NEBs for faucet aerators and low-flow showerheads; and 
calculated gas NEBs for all lighting measures, air infiltration, duct sealing with electric cooling, 
and smart thermostat measures. Finally, we calculated ADRCs for lighting measures, and we 
defined all measures in this program as ER (see Table 258 to Table 262). 
 

Table 258. Low-Income Solutions Measures and Potential Non-Energy Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 

Advanced power strips    

Air conditioner tune-up    

Air infiltration    

Ceiling insulation    

Duct sealing—AC with resistance heat    

Duct sealing—electric cooling    

Duct sealing—heat pump    

Duct sealing—electric resistance no cooling    

ENERGY STAR directional LEDs    

ENERGY STAR omnidirectional LEDs    

Faucet aerators    

Heat pump tune-up    

Low-flow showerheads    

Smart thermostats    

 
Table 259. Gas Savings—Low-Income Solutions 

First-year 
savings (therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings 
(NPV) 

267,551 4,670,028 $157,855 $2,003,002 

 
Table 260. Propane Savings—Low-Income Solutions 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

 0 0  $0  $0 
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Table 261. Water Savings—Low-Income Solutions 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

1,683,178 16,831,780 $14,458 $121,231 

 
Table 262. Avoided and Deferred Replacement Costs—Low-Income Solutions 

Avoided and deferred replacement costs (NPV) 

$152,293 

17.4.5 Point of Purchase Solutions 

The Point of Purchase Solutions program offered 14 unique types of measures (nine residential, 
three commercial) for PY2022. The EM&V team calculated gas NEBs for all indoor lighting 
measures, air infiltration, duct sealing with electric cooling, and smart thermostat measures. We 
also calculated ADRCs for all lighting purchases, and we defined all purchases as ROB (see 
Table 263 to Table 267). 
 

Table 263. Point of Purchase Solutions Measures and Potential Non-Energy Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 

Advanced power strips    

Efficient hot water heaters    

ENERGY STAR dehumidifiers    

ENERGY STAR directional LEDs    

ENERGY STAR freezers    

ENERGY STAR omnidirectional LEDs    

ENERGY STAR pool pumps    

ENERGY STAR room air-cleaners    

ENERGY STAR window AC replacement    

Hard-wired LED fixtures    

Midstream: exterior fixtures    

Midstream: interior fixtures    

Midstream: interior lamps    

Smart thermostats    
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Table 264. Gas Savings—Point of Purchase Solutions 

First-year 
savings (therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings 
(NPV) 

-402,701 -5,155,154 -$237,594 -$2,415,429 

 
Table 265. Propane Savings—Point of Purchase Solutions 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

373 4,107 $907 $8,212 

 
Table 266. Water Savings—Point of Purchase Solutions 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

0  0  $0 $0 

 
Table 267. Avoided and Deferred Replacement Costs—Point of Purchase Solutions 

Avoided and deferred replacement costs (NPV) 

$30,961,400 

 

17.4.6 Large Commercial and Industrial Solutions 

The Large Commercial and Industrial Solutions program offered 32 types of measures for 
PY2022. The EM&V team calculated water NEBs for commercial showerheads, faucet aerators, 
and low-flow pre-rinse spray valves. We also calculated gas NEBs for all interior lighting 
projects and commercial door air infiltration for gas heating sites. Finally, we calculated ADRCs 
for all lighting measures, and we defined all lighting measures as ER (see Table 268 to Table 
272). 
 

Table 268. Large Commercial and Industrial Solutions Program—Measures and Potential Non-
Energy Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 
Commercial AC/HP tune-up 

   

Commercial door air infiltration    
Commercial showerheads  

 
 

Commercial Wi-Fi thermostats    
Continuous energy improvement    
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Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 
Custom—heating and cooling 

 
 

 

Custom—non-heating and cooling 
 

 
 

Custom controls 
 

 
 

Electronically commutated motors for 
refrigeration 

   

Engineering nozzles (compressed air)    

Evaporator fan controls    

Faucet aerators  
 

 

Halogens    

High-efficiency battery chargers 
   

High-intensity discharge (HID) lamps 
 

  

Integrated-ballast CFL lamps 
 

  

Integrated-ballast LED lamps 
 

  

LEDs    

Lighting controls 
 

 
 

Low-flow pre-rinse spray valves  
 

 

Magnetic ballast T5 or premium T8 
retrofit of T12 

 
  

Modular CFLs And CCFLs 
 

  

Occupancy-based PTHP/PTAC 
controls 

   

Other linear fluorescents 
 

  

Refrigeration door gaskets 
   

Refrigeration strip curtains 
   

Unitary and split system AC/HP 
equipment  

   

Variable frequency drives    

Water-chilling equipment—air-cooled    

Water chilling equipment—water-
cooled centrifugal 

   

Water-chilling equipment—water-
cooled 

   

Zero energy doors 
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Table 269. Gas Savings—Large Commercial and Industrial Solutions Program 

First-year 
savings (therms) 

Lifetime savings 
(therms) 

First-year 
savings  

Lifetime savings 
(NPV) 

-130,270 -1,932,993 -$158,934 -$1,777,152 

 
Table 270. Propane Savings—Large Commercial and Industrial Solutions Program 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

0 0 $0 $0 

 
Table 271. Water Savings—Large Commercial and Industrial Solutions Program 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

1,134,415 10,287,355 $8,406 $64,582 

 
Table 272. Avoided and Deferred Replacement Costs—Large Commercial and Industrial Solutions 

Program 

Avoided and deferred replacement costs (NPV) 

$5,611,581 

17.4.7 Small Business Solutions 

The Small Business Solutions program offered 18 unique types of measures for PY2022. The 
EM&V team calculated water NEBs for commercial showerheads, faucet aerators, and low-flow 
pre-rinse spray valves. We calculated gas NEBs for all interior lighting projects, and commercial 
door air infiltration sites with gas heating. Finally, we calculated ADRCs for lighting measures, 
and we defined all lighting measures as ER (see Table 273 to Table 277). 
 

Table 273. Small Business Solutions Program—Measures and Potential Non-Energy Benefits  

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 
Commercial AC/HP tune-up 

   

Commercial door air infiltration    

Commercial showerheads  
  

Commercial Wi-Fi thermostats    

Faucet aerators    

Halogens    

High-intensity discharge lamps    

Integrated-ballast CFL lamps    

512

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



 

  364 
EAL Evaluation Report—PY2022 

 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 
Integrated-ballast LED lamps    

LEDs    

Lighting controls    

Low-flow pre-rinse spray valves    

Magnetic ballast T5 or premium T8 retrofit 
of T12 

   

Modular CFLs and CCFLs    

Other linear fluorescents    

Refrigeration door gaskets    

Refrigeration strip curtains    

Unitary and split system AC/HP equipment     

 
Table 274. Gas Savings—Small Business Solutions Program 

First-year savings 
(therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings 
(NPV) 

-73,241 -1,092,381 -$43,212 -$492,551 

 
Table 275. Propane Savings—Small Business Solutions Program 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

0 0 $0 $0 

 
Table 276. Water Savings—Small Business Solutions Program 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

163,993 1,393,552 $1,215 $8,813 

 
Table 277. Avoided and Deferred Replacement Costs—Small Business Solutions Program 

Avoided and deferred replacement costs (NPV) 

$3,495,364 
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17.4.8 Public Institutions Solutions 

The Public Institutions Solutions program offered 19 unique types of measures for PY2022. The 
EM&V team calculated gas NEBs for all lighting projects and commercial door air infiltration 
sites with gas heating. We also calculated ADRCs for lighting measures and defined these 
projects as ER (see Table 278 to Table 282). 
 

Table 278. Public Institutions Solutions Program—Measures and Potential Non-Energy Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 
Commercial AC/HP tune-up    

Commercial door air infiltration    

Commercial showerheads    

Commercial Wi-Fi thermostats    

Custom—non-heating and cooling    

Custom controls    

Faucet aerators    

Halogens    

HID lamps    

Integrated-ballast CFL lamps    

Integrated-ballast LED lamps    

LEDs    

Lighting controls    

Magnetic ballast T5 or premium T8 retrofit of T12    

Modular CFLs and CCFLs    

Other linear fluorescents    

Unitary and split system AC/HP equipment    

Water-chilling equipment—air-cooled      

Water-chilling equipment—water-cooled      

 
Table 279. Gas Savings—Public Institutions Solutions Program 

First-year 
savings (therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings 
(NPV) 

-30,654 -447,888 -$18,086 -$202,753 

   

Table 280. Propane Savings—Public Institutions Solutions Program 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

0 0 $0 $0 
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Table 281. Water Savings—Public Institutions Solutions Program 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

1,198,104 11,397,724 $8,878 $71,183 

 
Table 282. Avoided and Deferred Replacement Costs—Public Institutions Solutions Program 

Avoided and deferred replacement costs (NPV) 

$1,426,996 

17.4.9 Agricultural Energy Solutions 

The Agricultural Energy Solutions program offered two measures in PY2022. The EM&V team 
calculated ADRCs for lighting measures (see Table 283 to Table 287). 
 
Table 283. Agricultural Energy Solutions Program—Measures and Potential Non-Energy Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 
Custom lighting    

Custom non-lighting    

 
Table 284. Gas Savings—Agricultural Energy Solutions Program 

First-year 
savings (therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings 
(NPV) 

N/A N/A N/A N/A 

 
Table 285. Propane Savings—Agricultural Energy Solutions Program 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

N/A N/A N/A N/A 

 
Table 286. Water Savings—Agricultural Energy Solutions Program 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

N/A N/A N/A N/A 

 
Table 287. Avoided and Deferred Replacement Costs—Agricultural Energy Solutions 

Avoided and deferred replacement costs (NPV) 

$1,917 
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17.4.10 Residential Direct Load Control 

No NEBs applied to the Residential Direct Load Control program. 

17.4.11 Smart Direct Load Control Pilot 

The Smart Direct Load Control pilot offered two types of measures for PY2022. The EM&V team 
calculated gas NEBs for all residential smart thermostat projects at sites with gas heating (see 
Table 288 to Table 292). 
 

Table 288. Smart Direct Load Control Pilot—Measures and Potential Non-Energy Benefits 

Measure 
Water 

reduction Other fuel 
Avoided/deferred 

replacement costs 
Commercial Wi-Fi thermostats    

Smart thermostats    

 
Table 289. Gas Savings—Smart Direct Load Control Pilot 

First-year 
savings (therms) 

Lifetime savings 
(therms) 

First-year 
savings 

Lifetime savings 
(NPV) 

 49,158   540,738  $29,003 $262,498 

 
Table 290. Propane Savings—Smart Direct Load Control Pilot 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

N/A N/A N/A N/A 

 
Table 291. Water Savings—Smart Direct Load Control Pilot 

First-year 
savings (gallons) 

Lifetime savings 
(gallons) 

First-year 
savings 

Lifetime savings 
(NPV) 

N/A N/A N/A N/A 

 
Table 292. Avoided and Deferred Replacement Costs—Smart Direct Load Control Pilot 

Avoided and deferred replacement costs (NPV) 

N/A 

17.4.12 Agricultural Irrigation Load Control 

No NEBs applied to the Agricultural Irrigation Load Control program. 
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17.5 TOTAL NON-ENERGY BENEFITS IN PY2022 PORTFOLIO 

Table 293 summarizes first-year gas and water NEBs, and Table 294 provides lifetime NEBs for 
each of EAL's programs, including totals for the EAL portfolio. 
 

Table 293. PY2022 First Year Non-Energy Benefits by Program 

  
Program 

Gas savings Water savings 

First-year 
total 

savings 
($) 

First-year 
savings 
(therms) 

First-year 
propane 
savings 

(gallons) 
First-year 

savings ($) 

First-year 
savings 

(gallons) 

First year 
savings 

($) 

Home Energy 
Solutions 

1,094,758 2,997 $653,190  966,461 $8,302  $661,492  

Energy Solutions for 
Multifamily Homes 

37,543 - $22,151  1,702,202 $14,622  $36,772  

Energy Solutions for 
Manufactured Homes 

34,313 1,317 $23,446  383,031 $3,290  $26,736  

Low-Income Solutions 267,551 - $157,855  1,683,178 $14,458  $172,313  

Point of Purchase 
Solutions 

-402,701 373 -$236,686 - - -$236,686 

Large Commercial and 
Industrial Solutions 

-130,270 - -$158,934 1,134,415 $8,406  -$150,528 

Small Business 
Solutions 

-73,241 - -$43,212 163,993 $1,215  -$41,997 

Public Institutions 
Solutions 

-30,654 - -$18,086 1,198,104 $8,878  -$9,208 

Agricultural Energy 
Solutions 

- - - - - $-  

Residential Direct 
Load Control 

- -  - - $-  

Smart Direct Load 
Control Pilot 

49,158 - $29,003  - - $29,003  

Agricultural Irrigation 
Load Control 

- - - - - $-  

Total 846,457 4,688 $428,727  7,231,384 $59,172  $487,899  

Dashes in tables (“-“) denote values of zero. 
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Table 294. PY2022 Lifetime Non-Energy Benefits by Program 

  
Program 

Gas savings Water savings 

Avoided & 
deferred 

replacement 
cost (NPV) 

 

Lifetime 
savings 
(therms) 

Lifetime 
propane 
savings 

(gallons) 

Lifetime 
savings 

(NPV) 

Lifetime 
savings 

(gallons) 

Lifetime 
savings 

(NPV) 
Total savings 

(NPV) 

Home Energy 
Solutions 

19,346,396 48,294 $8,362,511  9,664,610 $69,610  $577,994  $9,010,115  

Energy Solutions for 
Multifamily Homes 

638,955 - $275,464  17,022,020 $122,601  $95,121  $493,187  

Energy Solutions for 
Manufactured Homes 

594,910 22,298 $295,818  3,830,310 $27,588  $40,819  $364,225  

Low-Income Solutions 4,670,028 - $2,003,002  16,831,780 $121,231  $152,293  $2,276,526  

Point of Purchase 
Solutions 

-5,155,154 4,107 -$2,407,216 - - $30,961,400  $28,554,184  

Large Commercial and 
Industrial Solutions 

-1,932,993 - -$1,777,152 10,287,355 $64,582  $5,611,581  $3,899,011  

Small Business 
Solutions 

-1,092,381 - -$492,551 1,393,552 $8,813  $3,495,364  $3,011,626  

Public Institutions 
Solutions 

-447,888 - -$202,753 11,397,724 $71,183  $1,426,996  $1,295,426  

Agricultural Energy 
Solutions 

- - - - - $1,936  $1,936  

Residential Direct 
Load Control 

- - - - - - $-  

Smart Direct Load 
Control Pilot 

540,738 - $262,498  - - - $262,498  

Agricultural Irrigation 
Load Control 

- - - - - - $-  

Total 17,162,612 74,699 $6,319,621 70,427,350 $485,608 $42,363,506 $49,168,734  

Dashes in tables (“-“) denote values of zero. 
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Entergy released a new Entergy logo in February 2022, and a new Entergy Solutions logo in December 2022. This 
appendix covers program year 2022 so it includes a mix of old logo items from beginning of 2022 (and items still in the 
market from previous years), items with new logo and an interim Entergy Solutions logo (black typeface), and a few 
items from end of the year updated with both the new Entergy logo and new Entergy Solutions logo.  
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1. CROSS PROGRAMS  
1.1 EAL_Badge TEMPLATE APPROVED 9.17.19  

 

 

1.2 2022 EAL Branded Give Aways 
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1.5 Scope Truck Signage 

 

 
1.6 2022 EAL Branded Apparel 
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2 Cross Residential Programs  
2.1 Find A Trade Ally Tool  
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2.2 EAL_Weatherization_Newsletter Article_Nov_2022.docx 

 

 

535

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



18 
 

2.3 EAL_Newsletter Article_August_2022.docx 
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2.4 EAL_ACTU_Newsletter Article_June 2022.docx 
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2.5 Enrollment Form_All Programs_2022_RELEASE   

       

 

2.6 19131_EAL_NoCostLowCost_TipCard_v04_RELEASE 
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2.7 21216_EAL_ACTuneUp_Trifold_v07_RELEASE_print 

       

 
2.8 21216_EAL_ACTuneUp_Cobranded_Trifold_OnDemand_v07_RELEASE_print 
 

    

 

2.9 21216_EAL_Weatherization_Cobranded_Trifold_OnDemand_v09_RELEASE_print 
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2.10 Entergy_Co-Branded_FeatherFlags_NewBrand_v01_FPO 
 

 

 

 

2.11 RES Online Display Ads 2022 
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2.12 RES Display Banner Ads 2022 
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2.13 EAL Homepage Banner_DLC_May 2022.docx 

 

 
2.14 EAL Homepage Banner_DLC_Aug 2022_v2_RELEASE.docx 
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2.15 EAL Homepage Banner_DLC_Sep 2022.docx 
 

 

 

 
2.16 EAL Homepage Banner Ad_Weatherization_Jan 2022.docx 
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2.17 2022 Cross Program EAL Social Media Posts- Facebook and Twitter 
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2.18 EAL Trade Ally Search Web Page      
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3 Portfolio Programs  

3.1 Home Energy Solutions 
3.1.1    EAL_HES_Circuit Newsletter Article_Jan 2022.docx 
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3.1.2 21209_EAL_HESProgramOverview_Flyer_v08_RELEASE_print 
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3.1.3 21209_EAL_HESProgramOverview_Flyer_OnDemand_v08_RELEASE_print.pdf 
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3.1.4  EAL_Home Energy Report_HES_V8 
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3.1.5 Beacon Report_EAL_2_25_2020 
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3.1.6 Entergy Solutions Home Energy Solutions Program Customer Satisfaction Survey 2.0 2022.pdf 
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3.1.7 HES Survey Letter 
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3.1.8  HES Survey Email 
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3.1.9 33293_EAL_HES_March_Email_v03_RELEASE_forQuestline.pdf 
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3.1.10 34649_EAL_July_AC_TuneUp_Email_v03_RELEASE.pdf 
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3.1.11 33952_EAL_HES_Multifamily_Email_v05_RELEASE_forQuestline.pdf 
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3.1.12 HES Guidebook_2022_RELEASE.pdf 
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3.1.13 HES EAL 2022 Social Media Posts- Facebook and Twitter 
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3.2 Entergy Solutions for Multi-family  
3.2.1 28316_EAL_MF_Commercial_Flyer_v05_Release_Web.pdf 
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3.2.2 21217_EAL_MF_ProgramOverview_Flyer_v08_RELEASE_print 
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3.2.3 21216_EAL_MF_Homes_Installation_Doorhanger_v04_Release_Print 

 

 

3.2.4 EAI_CoBrand_Business_Card_Template_v03_FPO 
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3.2.5 EAI_Pocket_Folder_2017_v03_RELEASE 
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3.2.6 Entergy_Co-Branded_TruckMagnet_NewBrand_v02_FPO 
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3.2.7 Entergy_MF-MA_Tune-Up_label_2x3_14180_RELEASE 

 

3.2.8 MF Survey Letter 
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3.2.9 2022 Entergy Solutions Multifamily Homes Program Customer Satisfaction Survey 2.0.pdf 
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3.2.10 Survey Email 
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3.2.11 EAL_Home Energy Report_MF_V7 
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3.2.12 Beacon Report_EAL_2_25_2020 
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3.2.13 MF Guidebook_2022_RELEASE.pdf 
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3.2.14 MF Online Display 2022 
 

 
 

 
 

3.2.15 MF Display Banners 2022 
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3.2.16  MF EAL 2022  Social Media Posts- Facebook and Twitter 
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3.3 Entergy Solutions for Manufactured Homes 
3.3.1 EAL_MA_Newsletter Article_Sept_2022.docx 
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3.3.2 1217_EAL_MA_ProgramOverview_Flyer_v07_RELEASE_print 

 

 

3.3.3 25291_EAL_MA_Spanish_ProgramOverview_Flyer_OnDemand_v04_Print_Release 
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3.3.4 21216_EAL_MA&HES_Doorhanger_v09_Release_Print+die 
 

 

 

3.3.5 EAI_CoBrand_Business_Card_Template_v03_FPO 
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3.3.6 EAI_Pocket_Folder_2017_v03_RELEASE 
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3.3.7 Entergy_Co-Branded_TruckMagnet_NewBrand_v02_FPO 

 

3.3.8 Entergy_MF-MA_Tune-Up_label_2x3_14180_RELEASE 
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3.3.9 26338_EAL_MA_Doorhanger_v02_Release_Print 
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3.3.10 EAL_Home Energy Report_MA_V7 
 

   

 

   

 

588

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



71 
 

 

 
3.3.11 Beacon Report_EAL_2_25_2020 
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3.3.12 MA Survey Letter 
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3.3.13 Entergy Solutions Manufactured Homes Program Customer Satisfaction Survey 2022.pdf 
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3.3.14 Survey Email 
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3.3.15 MA Guidebook_2022_RELEASE.pdf 
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3.3.16 MA EAL 2022 Social Media Posts – Facebook and Twitter 
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3.4 Low-Income Solutions 
3.4.1 2022_LIS_ENA_June_Bill_Insert_OUTLINED-web 
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3.4.2 21405_Entergy_Low_Income_Overview_Flyer_v12_RELEASE_print.pdf 
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3.4.3 25292_EAL_LIS_Spanish_Program_Overview_Flyer_v04_Print_Release.pdf 
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3.4.5 23614_EAL_LIS Co-Branded_OnDemand_Flyer_v02_Release_Print.pdf 

   

 

3.4.6 EAI_CoBrand_Business_Card_Template_v03_FPO 
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3.4.6 EAI_Pocket_Folder_2017_v03_RELEASE 

 

 

 

 

 

 

 

 

 

 

 

 

 

602

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



85 
 

3.4.7 Entergy_Co-Branded_TruckMagnet_NewBrand_v02_FPO 
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3.4.8 LIS Survey Letter 

 

 

 
3.4.9 Survey Email 

 

 

 

 

 

 

 

 

604

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



87 
 

3.4.10 Entergy Solutions Low-Income Solutions Program Customer Satisfaction Survey 2022.pdf 
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3.4.11 EAL_Home Energy Report_LIS _V8 
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3.4.12 Beacon Report_EAL_2_25_2020 
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3.4.13  LIS Guidebook_2022_RELEASE.pdf 
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3.4.14 LIS_Case Study_Better Community Development_RELEASE.pdf 
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3.4.15 2022 LowIncomeSolutions_Spotlight_print_RELEASE.pdf 
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3.4.16  LIS EAL 2022 Social Media Posts – Facebook and Twitter 
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3.5 Point of Purchase Solutions 
3.5.1 EAI_Air_Purifier_Rebate_Form.pdf 

 

 

3.5.2 EAI_Dehumidifier_Rebate_Form.pdf 
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3.5.3 EAI-PoolPump-Rebate-Form.pdf 
 

 

 

 

3.35.4 POP-Freezer-Rebate-Application.pdf 
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3.5.5 Thermostat_Rebate_Form.pdf 
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3.5.6 1219-EAI-MID-1769935 POPS Participation Agreement_CLEAN.pdf 
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3.5.7 2022_Commercial_POPS_Program Manual_CLEAN.pdf 
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3.5.8 2022_Residential POPS_Program Manual_CLEAN.pdf 
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3.5.9 EAL POPS Direct Mail May – Pool Pumps  
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3.5.10 EAL POPS Res Marketplace March Email Smart TStats 
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3.5.11 EAL POPS Res Email Smart Thermostats – Black Friday 2022 
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3.5.12 EAL POPS Res Marketplace Email May – Take Control 
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3.5.13 EAL POPS Res Marketplace Email June- Comfortable and Cool 
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3.5.14 EAL POPS Res Email July Google Flash Sale Promo 
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3.5.15 EAL POPS Res Email Google – How Smart 
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3.5.16 EAL POPS Res Email Smart Thermostats Holiday 2022 
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3.5.17 EAL Marketplace Email Fourth of July promo  
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3.5.18 EAL Marketplace Email – APS/ Father’s Day 
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3.5.19 EAL Marketplace Email Black Friday/ Holiday Promos 
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3.5.20 EAL Email POPS Air Purifiers  
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3.5.21 EAL POPS Email Pool Pumps 
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3.5.22 EAL POPS Email January Lighting  
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3.5.23 EAL POPS Home Energy Kit Items  
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3.5.24 POPS Pool Pump and Smart Tstat Digital Advertising 
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3.5.25 EA POPS 2022 Marketplace Banners  
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3.5.26 EA POPs 2022 Marketplace Website Tile Assets.pdf 
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3.5.27 POPS IR Portal  
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3.5.28 Food Bank Survey 

 

 

3.5.29 EA Pops Newsletter Articles 2022.pdf 
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3.5.30 POPS 2022 EAL Social Media Posts – Facebook and Twitter 
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3.5.31 0121-EAI-POP-2167444-Overview Flyer 2021_Various Versions.pdf 
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3.5.32 0321-EAI-AR-POP-2256245-Pull Up Attribution-Retractable Banner_CLEAN (2).pdf 

 

 

 

 

 

 

663

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



146 
 

3.5.33 0321-EAI-AR-POP-2271283-Energy Kit Sticker_LABELS_CLEAN.pdf 

 

 

3.5.34 0420-EAI-1913775 POP- Beam Sign Updates 24x5_CLEAN.pdf 
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3.5.35 0420-EAI-1913836-POP-VBS IRT-Smart-Stat-7x14-CLEAN.pdf 
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3.5.36 1220-EAI-AR-POP-2152181-2021_LABELS_CLEAN.pdf 
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3.5.37 1220-EAI-AR-POP-2152181-2021_BANNER_CLEAN.pdf 
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3.5.38 Food Bank Packaging.pdf 

 

 

3.5.39 MegaLight Sticker.pdf 
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3.6 Large Commercial and Industrial Solutions 
3.6.1 CI_Custom_Program_Manual.pdf 
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3.6.2 CoolSaver_Program_Manual.pdf 
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3.6.3 0320-EAI-C&I-1869433-Opt-in-Flyer_CLEAN.pdf 
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3.6.4 0420-EAI-CI-1918796-CEI-Customizable-Energy-Savings-Report TEMPLATE FINAL.pdf 
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3.6.5 0520-EAI-C&I-1948693-Badges (Ongoing).pdf 
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3.6.6 0521-EA-CoolSaver-2363682-Brochure Update_CLEAN.pdf 
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3.6.7 0621-EA CI-2415116-Participation Agreement Collateral Update_CLEAN.pdf 
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3.6.8 EAL Large CI Case Study 2022 – Bryant High School  
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3.6.9 Large CI Case Study 2022 – Polyethylene Containers  
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3.6.10 0220-eai-c-i-1834451-case-study-updates-city-of-berryville-clean.pdf 
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3.6.11 0220-eai-c-i-1834510-case-study-updates-gp-clean.pdf 
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3.6.12 0220-eai-c-i-1834569-case-study-updates-harding-university-clean.pdf 
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3.6.13 0220-eai-c-i-1834746-case-study-updates-prime-line-clean.pdf 
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3.6.14 0220-eai-c-i-1834864-case-study-updates-schulze-burch-biscuit-clean.pdf 
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3.6.15 0220-eai-c-i-1834923-case-study-updates-crain-automotive-clean.pdf 
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3.6.16 0220-eai-c-i-1834982-case-study-updates-ata-clean.pdf 
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3.6.17 1020-EAI-Large-CI-2061258-3M-Case-Study_CLEAN.pdf 
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3.6.18 1120-EAI Large CI-2111305-GF Harvel Case Study_CLEAN.pdf 
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3.6.19 EAL Large CI – Energy Solutions Emails- Get Incentives  
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3.6.20 EAL Large CI Email – Priorities  
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3.6.21 EAL Large CI Email – City Smart 
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3.6.22 EAL Large CI Email  
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3.6.23 EAL Large CI Email 
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3.6.24 0220-eai-c-i-1835041-single-measure-sheet-chiller-clean.pdf 
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3.6.25 0220-eai-c-i-1835100-single-measure-sheet-compressed-air-clean.pdf 
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3.6.26 0220-eai-c-i-1835159-single-measure-sheet-small-compressed-air-clean.pdf 
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3.6.27 0220-eai-c-i-1835277-single-measure-sheet-energy-master-planning-workshop-clean.pdf 
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3.6.28 0220-eai-c-i-1835336-vertical-measure-sheet-schools-clean.pdf 
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3.6.29 0220-eai-c-i-1835513-vertical-measure-sheet-hotels-clean.pdf 
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3.6.30 0220-eai-c-i-1835631-vertical-measure-sheet-restaurant-clean.pdf 
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3.6.31 1 0220-eai-c-i-1835901-new-construction-fact-sheet-clean.pdf 
 

 
 

 
 
 

702

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



185 
 

3.6.32 0220-eai-c-i-1853712-coolsaver-measure-fact-sheet-clean.pdf 
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3.6.33 0320-eai-large-c-i-1871893-continuous-energy-improvement-overview_CLEAN.pdf 
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3.6.34 0320-eai-large-c-i-1871953-continuous-energy-improvement-reserve-your-seat-
flyer_CLEAN.pdf 
 

 

3.6.35 0321-EAI-AR-Large CI-2264282-Overview Flyer_CLEAN.pdf 
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3.6.36 0520-EAI-LCI-1894428-Single Measure-Sheet-Compressed Air leaks_CLEAN.pdf 
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3.6.37 0619-EAI-CI-1585640-Variable-Frequency-Drive-flyer_CLEAN.pdf 
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3.6.38 1020-EAI-C-I-2060436-QSync-Single-Measure Sheet_CLEAN.pdf 
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3.6.39 1020-EAI-CI-2067435-Direct Install Flyer EDIT and REPRINT_CLEAN.pdf 
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3.6.40 0619-EAI-LA-1585460-midstream-counter-display-clean.pdf  
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3.7 Small Business Solutions 
3.7.1 Small_Business_Program_Manual.pdf 

 

711

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



194 
 

 

 

712

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



195 
 

 

 

713

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



196 
 

 

714

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



197 
 

 

 

715

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



198 
 

 

716

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



199 
 

 

 

717

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



200 
 

3.7.2 EAL Small Biz email 2022 – Redeem your Incentives  
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3.7.3 EAL Small Biz Email 2022- Work   
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3.7.4 0220-eai-c-i-1835572-vertical-measure-sheet-convenience-stores-clean.pdf 
 

 
 
 
 
 
 
 

720

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



203 
 

3.7.5 0220-eai-c-i-1835631-vertical-measure-sheet-restaurant-clean.pdf 
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3.7.6 0320-EAI-LCI-1883163-RetroCommissioning-Lite-Flyer_CLEAN.pdf 
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3.7.7 0521-EAI-AR-Small-Biz-2376519-Overview-Flyer_CLEAN.pdf 
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3.8 Public Institutions Solutions 
3.8.1 0520-EAI-CitySmart-1949187-Schools-Report-Smartsheet-Template FINAL.pdf 
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3.8.2 CitySmart_Program_Manual.pdf 
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3.8.3 0220-eai-cismt-834628-case-study-updates-little-rock-convention-center-clean.pdf 
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3.8.4 0220-eai-cismt-1834805-case-study-updates-pulaski-county-special-school-clean.pdf 
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3.8.5 0220-eai-cismti-1834687-case-study-updates-national-park-community-clean.pdf 
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3.8.6 1020-EAI-CitySmart-2062554-UACCM-School District_CLEAN.pdf 
 

 

 

 

740

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



223 
 

3.8.7  0220-eai-c-i-1835395-vertical-measure-sheet-colleges-universities-clean.pdf 
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3.8.8 0220-eai-c-i-1835454-vertical-measure-sheet-k12-clean.pdf 
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3.8.9 0220-eai-cismt-1835218-single-measure-sheet-benchmarking-clean.pdf 
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3.8.10 1219-EAI SCS-1757472-Custodial Daily Shutdown Handout-clean.pdf 
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3.8.11 1219-EAI-1757472-Food Svc Daily Shutdown Handout -clean.pdf 
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3.8.12 1219-EAI-1757472-Occupant Daily Shutdown Handout-clean.pdf 
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3.8.13 1219-EAI-CISMT-1769755-CitySmart Fact Sheet_CLEAN.pdf 
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3.9 Agricultural Energy Solutions 
3.9.1 22540_EAL_AG_Bill_Insert_GrowYourGreen_v07_Release_Web 
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3.9.2 AES_Custom Application_2021_v3 RELEASE 
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3.9.3 25894_EAL_AES_Horticulture_Flyer_v05_Release_Web[2].pdf 
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3.9.4 Entergy Solutions Agricultural Energy Solutions Customer Satisfaction Survey 2.0.pdf 
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3.9.5 AG Survey Letter 
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3.9.6 Survey Email 
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3.9.7 AES Guidebook_2022_RELEASE.pdf 
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3.9.8 AES AG Online Display Ads 2022 

 

 
 

 

 

 

3.9.9 AG Program Banners Display 2022 
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3.9.10 EAL Homepage Banner_Ag_March 2022.docx 

 

 

3.9.11 AES EAL 2022 Social Media Posts – Facebook and Twitter 
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3.10 Residential Direct Load Control  
3.10.1 31195_EAL_Jan_Biz_Email_v01_RELEASE.pdf 
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3.10.2 32734_EAL_Feb_DLC_Email_v01_RELEASE_forQuestline.pdf 
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3.10.3 33294_EAL_March_DLC_Email_v02_RELEASE_forQuestline.pdf 
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3.10.4 33751_EAL_April_DLC_Email_v04_RELEASE_forQuestline.pdf 
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3.10.5 33751_EAL_June_DLC_Email_v04_RELEASE_forQuestline.pdf 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

766

APSC FILED Time:  5/1/2023 8:36:58 AM: Recvd  5/1/2023 8:18:54 AM: Docket 07-085-TF-Doc. 793



249 
 

3.10.6 34233_EAL_July Res_DLC_Email_v05_RELEASE_forQuestline.pdf 
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3.10.7 34235_EAL_August Biz_DLC_Email_v04_RELEASE_forQuestline.pdf 
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3.10.8 34712_EAL_September Res and Biz_DLC_Email_v03_RELEASE_forQuestline.pdf 
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3.10.9 34713_EAL_September Biz_DLC_Email_v06_RELEASE_forQuestline.pdf 
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3.10.10 34714_EAL_October_DLC_Email_v02_RELEASE_forQuestline.pdf 
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3.10.11 34715_EAL_November_DLC_Email_v02_RELEASE.pdf 
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3.10.12 Apology Email.pdf 
 
 

 
 

3.10.13 Apology Email Follow Up.pdf 
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3.10.14 Post Season Email - Did Not Receive Incentive.pdf 
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3.10.15 Post Season Email - Received Incentive.pdf 
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3.10. 16 Summer Advantage Bilingual Doorhanger2022 

 

 
 
3.10.17  Summer Advantage Postcard v1 2022 
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3.10.18  Summer Advantage Postcard v 2 2022  
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3.11 Smart Direct Load Control  
3.11.1 27937_EAL_DLC_BYOD_Bill_Insert_v02_RELEASE-WEB.pdf 
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3.11.2 EAL_DLC_Circuit Newsletter Article_May 2022.docx 
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3.11.3 EAL_DLC_ Circuit Newsletter Article_July_2022.docx 
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3.11.4 Smart DLC Enrollment Form_FINAL.pdf 
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3.11.5 21404_EAL_SmartDLC_Flyer_v07_RELEASE_print.pdf 
 

 
 
 
 
 3.11.6 23706_EAL_SmartDLC_BYOD_Flyer_Residential_v04_RELEASE_print.pdf 
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 3.11.7 23706_EAL_SmartDLC_BYOD_Flyer_Commercial_v04_RELEASE_print.pdf 
 

 

 

3.11.8 32736_EAL_DLC_Welcome_Trifold_Brochure_v05_RELEASE_print.pdf 
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3.11.9 Entergy Solutions Smart DLC Program Customer Satisfaction Survey 2.0.pdf 
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3.11.10 Smart DLC Guidebook_2022_RELEASE.pdf 
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3.11.11 SDLC Online Display Ads 2022 

 
 

 
 

3.11.12 SDLC Program Banners Display 2022 
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3.11.13 2022 SDLC EAL Social Media Posts- Facebook and Twitter 
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3.12 Agricultural Irrigation Load Control 
3.12.1 2022 First Chance Fall Enrollment FINAL v.0.docx 
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3.12.2 2022 First Chance Enrollment Letter to Active Participants FINAL v.0.docx 
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3.12.3 2022 AILC Incentive Letter FINAL - August.docx 
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3.12.4 2022 AILC Incentive Letter FINAL - July.docx 
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3.12.15 2022 AILC Incentive Letter FINAL – June.docx 
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3.12.6 2021 AILC RENEWAL Letter FINAL v.0.docx 
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3.12.7 2022 AILC Farmer Portal postcard V.1.pdf 
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3.12.8 2022 AILC Terms and Conditions FINAL V.0.pdf 
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3.12.9 Energy_2022Collateral_FINAL.pdf 
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