
20 CSR 4240-22.0.050 Vol. 5 - 1 File No. EO-2021-0331 
Demand-Side Resource Analysis  

VOLUME 5 
 

DEMAND-SIDE RESOURCE ANALYSIS 
 

 
THE EMPIRE DISTRICT 

ELECTRIC COMPANY D/B/A LIBERTY (“LIBERTY-EMPIRE”) 
 
 

20 CSR 4240-22.050 
 

FILE NO. EO-2021-0331 
 
 

April 2022 
 
 
 
 

              
 
 

20 CSR 4240-2.135(2)(A)5 
 

**Denotes Confidential**



NP 

20 CSR 4240-22.0.050 Vol. 5 - 2 File No. EO-2021-0331 
Demand-Side Resource Analysis  

TABLE OF CONTENTS 
 
 

 POTENTIAL DEMAND-SIDE RESOURCES ............................................................... 11 
 Describe and Document Selections ............................................................................................... 11 

 Designing Effective Potential Demand-Side Programs .................................................................. 18 

 Demand-Side Rates ........................................................................................................................ 20 

 Multiple Designs ............................................................................................................................ 21 

 Effects of Improved Technologies.................................................................................................. 22 

 DEMAND-SIDE RESEARCH ................................................................................... 27 
 DEVELOPMENT OF POTENTIAL DEMAND-SIDE PROGRAMS.................................. 34 

 Previously Implemented Demand-Side Programs from Other Utilities......................................... 75 

 Market Segment Identification ...................................................................................................... 78 

 Development of End Use Measures .............................................................................................. 81 

 Advanced, Metering, and Distribution Assessment ...................................................................... 97 

 End-Use Measures Marketing Plan ................................................................................................ 98 

 State-Wide Marketing and Outreach Program Evaluation ............................................................ 99 

 Cost-Effectiveness .......................................................................................................................... 99 

 Participants and Impacts.............................................................................................................. 113 

 Sources and Quality of Information ............................................................................................. 118 

 DEMAND-SIDE RATE DEVELOPMENT................................................................. 123 
 Demand-Side Rate Review ........................................................................................................... 123 

 DEMAND-SIDE PROGRAM COST-EFFECTIVENESS ............................................... 152 
 TOTAL RESOURCE COST TEST ............................................................................ 174 
 DEVELOPMENT OF EVALUATION PLANS ............................................................ 179 
 DEMAND-SIDE RESOURCES AND LOAD-BUILDING PROGRAMS .......................... 187 

 
  



NP 

20 CSR 4240-22.0.050 Vol. 5 - 3 File No. EO-2021-0331 
Demand-Side Resource Analysis  

TABLE OF FIGURES 
 
 
Figure 5-1 – Residential Electricity Use by Segment (2019) ....................................................................... 13 
Figure 5-2 – Commercial Electricity Use by Segment (2019) ...................................................................... 14 
Figure 5-3 – Industrial Electricity Use by Segment (2019) .......................................................................... 15 
Figure 5-4 – Potential Analysis Framework ................................................................................................ 34 
Figure 5-5 – Residential Electricity Use by End Use (2019) ........................................................................ 37 
Figure 5-6 – Residential Electricity Winter Peak Demand by End Use (2019) ............................................ 38 
Figure 5-7 – Residential Intensity by End Use and Segment (2019) (Annual kWh/HH).............................. 39 
Figure 5-8 – Commercial Sector Electricity Consumption by End Use (2019) ............................................ 41 
Figure 5-9 – Commercial Sector Electricity Peak Winter Demand by End Use (2019) ............................... 41 
Figure 5-10 – Industrial Sector Electricity Consumption by End Use (2019) .............................................. 43 
Figure 5-11 – Industrial Sector Electricity Peak Winter Demand by End Use (2019) ................................. 43 
Figure 5-12 – Residential Baseline Projection by End Use (Net GWh) ....................................................... 46 
Figure 5-13 – Residential Winter Peak Baseline Projection by End Use (Net MW) .................................... 50 
Figure 5-14 – Commercial Baseline Projection by End Use (GWh) ............................................................. 51 
Figure 5-15 – Commercial Winter Peak Baseline Projection by End Use (Net MW) .................................. 54 
Figure 5-16 – Industrial Baseline Projection by End Use (GWh) ................................................................. 56 
Figure 5-17 – Industrial Winter Peak Baseline Projection by End Use (Net MW) ...................................... 58 
Figure 5-18 – Energy Efficiency Potential as a Percent of Liberty-Empire Baseline Projection (Annual 

Energy) ................................................................................................................................................ 62 
Figure 5-19 – Liberty-Empire Baseline Projection and Energy Efficiency Potential Cases (Annual Energy, 

GWh) ................................................................................................................................................... 62 
Figure 5-20 – Energy Efficiency Potential as a Percent of Liberty-Empire Baseline Projection (Peak 

Demand) .............................................................................................................................................. 64 
Figure 5-21 – Residential Energy Efficiency Savings as a Percent of Baseline (Annual Energy) ................. 65 
Figure 5-22 – Residential Realistic Achievable Savings Forecast (Annual Energy, % of Total) ................... 67 
Figure 5-23 – Residential Realistic Achievable Savings Forecast (Annual Energy, GWh) ........................... 67 
Figure 5-24 – Commercial Energy Efficiency Savings as a Percent of Baseline .......................................... 69 
Figure 5-25 – Commercial Achievable Savings Forecast (Annual Energy, % of Total) ................................ 70 
Figure 5-26 – Commercial Achievable Savings Forecast (Annual Energy, GWh) ........................................ 71 
Figure 5-27 – Industrial Energy Efficiency Savings as a Percent of Baseline............................................... 72 
Figure 5-28 – Industrial Achievable Savings Forecast (Annual Energy, % of Total) .................................... 74 
Figure 5-29 – Industrial Achievable Savings Forecast (Annual Energy, GWh) ............................................ 74 
Figure 5-30 – Approach for Energy-Efficiency Measure Assessment ......................................................... 81 
Figure 5-31 – Overview of AEG’s Approach to Estimating DR Potential ................................................... 143 
Figure 5-32 – Avoided Capacity Price (2020$/kW-year) ........................................................................... 154 
Figure 5-33 – Avoided Energy Costs (Base Carbon / Base Gas) (2020$/MWh) ........................................ 155 
Figure 5-34 – Projections of Price for CO2 ($/ton) for the Low and Base Avoided Probable Environmental 

Cost Scenarios ................................................................................................................................... 156 
Figure 5-35 – Liberty-Empire’s Assumptions for the Avoided Energy Costs ($/MWh) for the Low Avoided 

Probable Environmental Cost Scenario ............................................................................................ 157 
 

 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 4 File No. EO-2021-0331 
Demand-Side Resource Analysis  

 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 5 File No. EO-2021-0331 
Demand-Side Resource Analysis  

TABLE OF TABLES 

 
Table 5-1 – Overview of Liberty-Empire Analysis Segmentation Scheme .................................................. 12 
Table 5-2 – Residential Market Characterization (2019) ............................................................................ 13 
Table 5-3 – Commercial Market Characterization (2019) ........................................................................... 14 
Table 5-4 – Industrial Market Characterization (2019) ............................................................................... 15 
Table 5-5 – List of Liberty-Empire Demand-Side Decision Makers ............................................................. 16 
Table 5-6 – Demand-Side Rate Options ...................................................................................................... 21 
Table 5-7 – Improved or Emerging Technologies ....................................................................................... 23 
Table 5-8 – Data Applied for the Market Profiles ....................................................................................... 30 
Table 5-9 – Data Needs for the Baseline Projection and Potentials Estimation in LoadMAP .................... 32 
Table 5-10 – Data Needs for the Measure Characteristics in LoadMAP ..................................................... 32 
Table 5-11 – Liberty-Empire Sector Control Totals (2019) ......................................................................... 36 
Table 5-12 – Residential Sector Control Totals (2019)................................................................................ 36 
Table 5-13 – Commercial Sector Control Totals (2019) .............................................................................. 40 
Table 5-14 – Industrial Sector Control Totals (2019) .................................................................................. 42 
Table 5-15 – Residential Sector Baseline Projection by End Use (Net GWh) ............................................. 46 
Table 5-16 – Residential Baseline Projection by End Use and Technology (Net GWh) .............................. 48 
Table 5-17 – Residential Winter Peak Baseline Projection by End Use (Net MW) ..................................... 49 
Table 5-18 – Commercial Baseline Projection by End Use (Net GWh) ....................................................... 51 
Table 5-19 – Commercial Baseline Projection by End Use and Technology (Net GWh) ............................. 52 
Table 5-20 – Commercial Winter Peak Baseline Projection by End Use (Net MW) .................................... 54 
Table 5-21 – Industrial Baseline Projection by End Use (Net GWh) ........................................................... 55 
Table 5-22 – Industrial Baseline Projection by End Use and Technology (Net GWh) ................................. 56 
Table 5-23 – Industrial Winter Peak Baseline Projection by End Use (Net MW) ........................................ 58 
Table 5-24 – Baseline Projection Summary (Net GWh) .............................................................................. 59 
Table 5-25 – Baseline Winter Peak Projection Summary (Net MW) .......................................................... 59 
Table 5-26 – Summary of Energy Efficiency Potential (Annual Energy, GWh) ........................................... 61 
Table 5-27 – Summary of Energy Efficiency Potential (Winter Peak, MW) ................................................ 63 
Table 5-28 – Residential Energy Efficiency Potential (Annual Energy, GWh) ............................................. 65 
Table 5-29 – Residential Energy Efficiency Potential (Winter Peak, MW) .................................................. 66 
Table 5-30 – Commercial Energy Efficiency Potential (Energy Savings) ..................................................... 68 
Table 5-31 – Commercial Energy Efficiency Potential (Winter Peak Savings) ............................................ 69 
Table 5-32 – Industrial Energy Efficiency Potential (Energy Savings) ......................................................... 72 
Table 5-33 – Industrial Energy Efficiency Potential (Winter Peak Savings) ................................................ 73 
Table 5-34 – Demand-Side Program Review .............................................................................................. 76 
Table 5-35 – Residential Control Totals (2019) ........................................................................................... 79 
Table 5-36 – Commercial Control Totals (2019) ......................................................................................... 80 
Table 5-37 – Industrial Control Totals (2019) ............................................................................................. 80 
Table 5-38 – Residential Equipment Measures .......................................................................................... 82 
Table 5-39 – Residential Non-Equipment Measures .................................................................................. 85 
Table 5-40 – Commericial Equipment Measures ........................................................................................ 87 
Table 5-41 – Commericial Non-Equipment Measures ................................................................................ 91 
Table 5-42 – Industrial Equipment Measures ............................................................................................. 93 
Table 5-43 – Industrial Non-Equipment Measures ..................................................................................... 96 
Table 5-44 – Incremental Residential End-Use Measure Installations ..................................................... 101 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 6 File No. EO-2021-0331 
Demand-Side Resource Analysis  

Table 5-45 – Incremental Non-Residential End-Use Measure Installations ............................................. 102 
Table 5-46 – Cumulative Residential End-Use Measure Installations ...................................................... 103 
Table 5-47 – Cumulative Non-Residential End-Use Measure Installations .............................................. 104 
Table 5-48 – Incremental Participation by Program ................................................................................. 105 
Table 5-49 – Cumulative Participation by Program .................................................................................. 105 
Table 5-50 – Incremental Net Demand Reductions by Program (MW) .................................................... 107 
Table 5-51 – Cumulative Net Demand Reductions by Program (MW) ..................................................... 107 
Table 5-52 – Incremental Net Energy Savings by Program (MWh) .......................................................... 108 
Table 5-53 – Cumulative Net Energy Savings by Program (MWh) ............................................................ 108 
Table 5-54 – Total Incentives per Program ............................................................................................... 110 
Table 5-55 – Total Utility Costs per Program ............................................................................................ 111 
Table 5-56 – Total Customer Incremental Costs per Program (NPV) ....................................................... 111 
Table 5-57 – Total Utility Non-Incentive Cost per Program ...................................................................... 112 
Table 5-58 – Incremental Participation by Program ................................................................................. 114 
Table 5-59 – Cumulative Participation by Program .................................................................................. 114 
Table 5-60 – Incremental Net Demand Reductions by Program (MW) .................................................... 115 
Table 5-61 – Cumulative Net Demand Reductions by Program (MW) ..................................................... 115 
Table 5-62 – Total Incentives per Program ............................................................................................... 116 
Table 5-63 – Total Utility Administrative Costs per Program ................................................................... 116 
Table 5-64 – Customer Incremental Costs (NPV) ...................................................................................... 117 
Table 5-65 – Comparison of Demand-Side Rates ..................................................................................... 123 
Table 5-66 – Demand-Side Rate Impacts (Potential kW Savings) ............................................................. 127 
Table 5-67 – Program Hierarchy by Segment ........................................................................................... 129 
Table 5-68 – Summer Realistic Achievable Potential Incremental Net Coincident Demand Savings (MW)

 .......................................................................................................................................................... 131 
Table 5-69 – Winter Realistic Achievable Potential Incremental Net Coincident Demand Savings (MW)

 .......................................................................................................................................................... 131 
Table 5-70 – Summer Maximum Achievable Potential Incremental Net Coincident Demand Savings (MW)

 .......................................................................................................................................................... 132 
Table 5-71 – Winter Maximum Achievable Potential Incremental Net Coincident Demand Savings (MW)

 .......................................................................................................................................................... 132 
Table 5-72 – Summer Realistic Achievable Potential Cumulative Net Coincident Demand Savings (MW)

 .......................................................................................................................................................... 133 
Table 5-73 – Winter Realistic Achievable Potential Cumulative Net Coincident Demand Savings (MW) 133 
Table 5-74 – Summer Maximum Achievable Potential Cumulative Net Coincident Demand Savings (MW)

 .......................................................................................................................................................... 134 
Table 5-75 – Winter Maximum Achievable Potential Cumulative Net Coincident Demand Savings (MW)

 .......................................................................................................................................................... 134 
Table 5-76 – Non-Incentive Costs for DR and DSR Options for Realistic Achievable Potential ................ 136 
Table 5-77 – Non-Incentive Costs for DR and DSR Options for Maximum Achievable Potential ............. 136 
Table 5-78 – Program Cost Assumptions for DR and DSR Options ........................................................... 137 
Table 5-79 – Incremental Participants for DR and DSR Options ............................................................... 139 
Table 5-80 – Cumulative Participants for DR and DSR Options ................................................................ 139 
Table 5-81 – Incremental Summer Peak Reduction @Generation (MW) for DR and DSR Options ......... 140 
Table 5-82 – Cumulative Summer Peak Reduction @Generation (MW) for DR and DR Options ............ 140 
Table 5-83 – Incremental Winter Peak Reduction @Generation (MW) for DR and DR Options ............. 141 
Table 5-84 – Cumulative Winter Peak Reduction @Generation (MW) for DR and DR Options ............... 141 
Table 5-85 – Non-Incentive Utility Costs for DR and DR Options ............................................................. 142 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 7 File No. EO-2021-0331 
Demand-Side Resource Analysis  

Table 5-86 – Annual DR and DSR Option Benefits (NPV) .......................................................................... 142 
Table 5-87 – DR Options by Market Segment ........................................................................................... 146 
Table 5-88 – DSR Options by Market Segment ......................................................................................... 146 
Table 5-89 – DR and DSR Per-customer Impact Assumptions .................................................................. 148 
Table 5-90 – DR and DSR Option Cost Assumptions ................................................................................. 150 
Table 5-91 – Total Resource Cost Test Program Costs ............................................................................. 158 
Table 5-92 – Utility Cost Test Costs........................................................................................................... 160 
Table 5-93 – Utility Cost Test Costs Modified with Utility Incentive ........................................................ 162 
Table 5-94 – Utility Cost Test Ratios Modified with Utility Incentive ....................................................... 162 
Table 5-95 – Total Resource Cost Test Program Costs ............................................................................. 164 
Table 5-96 – Total Resource Cost Test Program Benefits ......................................................................... 164 
Table 5-97 – Total Resource Cost Test Benefit-Cost Ratio........................................................................ 165 
Table 5-98 – Utility Cost Test Program Costs ............................................................................................ 165 
Table 5-99 – Utility Cost Test Program Benefits ....................................................................................... 166 
Table 5-100 – Utility Cost Test Benefit-Cost Ratio .................................................................................... 166 
Table 5-101 – Participant Cost Test Benefit-Cost Ratio ............................................................................ 168 
Table 5-102 – Ratepayer Impact Cost Test Benefit-Cost Ratio ................................................................. 168 
Table 5-103 – Societal Cost Test Benefit-Cost Ratio ................................................................................. 169 
Table 5-104 – Cost-Effectiveness Model Inputs........................................................................................ 171 
Table 5-105 – Comparison of Incremental Participation by Scenario ...................................................... 178 
Table 5-106 – Comparison of Net MWh Savings by Scenario ................................................................... 178 
Table 5-107 – Comparison of Net Coincidence MW Savings by Scenario ................................................ 178 
Table 5-108 – Comparison of Incentives by Scenario ............................................................................... 178 
Table 5-109 – Comparison of Total Utility Administrative Costs by Scenario .......................................... 178 
  



NP 

20 CSR 4240-22.0.050 Vol. 5 - 8 File No. EO-2021-0331 
Demand-Side Resource Analysis  

TABLE OF APPENDICES 
 

 
Appendix 5A – Liberty- Empire 2022 IRP DSM Analysis Report 
**Confidential in its Entirety** 
 
Appendix 5B – Liberty- Empire 2022 IRP DSM Analysis Report Appendices 
**Confidential in its Entirety** 
 
Appendix 5C – Liberty-Empire Market Research Report 
**Confidential in its Entirety** 
 
 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 9 File No. EO-2021-0331 
Demand-Side Resource Analysis  

TABLE OF RULE REQUIREMENTS 
 

20 CSR 4240-22.050 DEMAND-SIDE RESOURCE ANALYSIS 

(1) .................................................................................................................................................. 11 
(1) (A) ............................................................................................................................................ 11 
(1) (A) 1. ........................................................................................................................................ 11 
(1) (A) 2. ........................................................................................................................................ 16 
(1) (A) 3. ........................................................................................................................................ 18 
(1) (B) ............................................................................................................................................. 18 
(1) (C) ............................................................................................................................................. 20 
(1) (D) ............................................................................................................................................ 21 
(1) (E) ............................................................................................................................................. 22 
(2) .................................................................................................................................................. 27 
(3) .................................................................................................................................................. 34 
(3) (A) ............................................................................................................................................ 75 
(3) (B) ............................................................................................................................................. 78 
(3) (C) ............................................................................................................................................. 81 
(3) (D) ............................................................................................................................................ 97 
(3) (E) ............................................................................................................................................. 98 
(3) (F) ............................................................................................................................................. 99 
(3) (G) ............................................................................................................................................ 99 
(3) (G) 1. ........................................................................................................................................ 99 
(3) (G) 2. ........................................................................................................................................ 99 
(3) (G) 3. ...................................................................................................................................... 100 
(3) (G) 4. ...................................................................................................................................... 106 
(3) (G) 5. ...................................................................................................................................... 109 
(3) (G) 5. A. .................................................................................................................................. 109 
(3) (G) 5. B. .................................................................................................................................. 109 
(3) (G) 5. C. .................................................................................................................................. 110 
(3) (G) 5. D. .................................................................................................................................. 110 
(3) (G) 5. E. .................................................................................................................................. 112 
(3) (G) 5. F.................................................................................................................................... 113 
(3) (H) .......................................................................................................................................... 113 
(3) (I) ............................................................................................................................................ 118 
(4) ................................................................................................................................................ 123 
(4) (A) .......................................................................................................................................... 123 
(4) (B) ........................................................................................................................................... 124 
(4) (C) ........................................................................................................................................... 125 
(4) (D) .......................................................................................................................................... 127 
(4) (D) 1. ...................................................................................................................................... 127 
(4) (D) 2. ...................................................................................................................................... 128 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 10 File No. EO-2021-0331 
Demand-Side Resource Analysis  

(4) (D) 3. ...................................................................................................................................... 129 
(4) (D) 4. ...................................................................................................................................... 129 
(4) (D) 5. ...................................................................................................................................... 135 
(4) (D) 5. A. .................................................................................................................................. 135 
(4) (D) 5. B. .................................................................................................................................. 135 
(4) (D) 5. C. .................................................................................................................................. 137 
(4) (D) 5. D. .................................................................................................................................. 138 
(4) (E) ........................................................................................................................................... 138 
(4) (F) ........................................................................................................................................... 143 
(4) (G) .......................................................................................................................................... 143 
(5) ................................................................................................................................................ 152 
(5) (A) .......................................................................................................................................... 152 
(5) (A) 1. ...................................................................................................................................... 152 
(5) (A) 2. ...................................................................................................................................... 154 
(5) (A) 3. ...................................................................................................................................... 155 
(5) (B) ........................................................................................................................................... 157 
(5) (B) 1. ....................................................................................................................................... 157 
(5) (B) 2. ....................................................................................................................................... 159 
(5) (C) ........................................................................................................................................... 159 
(5) (C) 1. ....................................................................................................................................... 159 
(5) (C) 2. ....................................................................................................................................... 161 
(5) (C) 3. ....................................................................................................................................... 161 
(5) (D) .......................................................................................................................................... 163 
(5) (E) ........................................................................................................................................... 163 
(5) (F) ........................................................................................................................................... 167 
(5) (G) .......................................................................................................................................... 170 
(6) ................................................................................................................................................ 174 
(6) (A) .......................................................................................................................................... 174 
(6) (B) ........................................................................................................................................... 175 
(6) (C) ........................................................................................................................................... 175 
(6) (C) 1. ....................................................................................................................................... 176 
(6) (C) 2. ....................................................................................................................................... 176 
(7) ................................................................................................................................................ 179 
(8) ................................................................................................................................................ 187 
5) (B) (3. ....................................................................................................................................... 159 

 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 11 File No. EO-2021-0331 
Demand-Side Resource Analysis  

DEMAND-SIDE RESOURCE ANALYSIS 
 

Commission Rule 20 CSR 4240-22.050, Demand-Side Resource Analysis, provides in part as 

follows: 

PURPOSE: This rule specifies the principles by which potential demand-side resource options shall be developed and 

analyzed for cost effectiveness, with the goal of achieving all cost effective demand-side savings.  It also requires the 

selection of demand-side candidate resource options that are passed on to integrated resource analysis in 4 CSR 240-

22.060 and an assessment of their maximum achievable potentials, technical potentials, and realistic achievable 

potentials. 

 

 POTENTIAL DEMAND-SIDE RESOURCES 

 
(1) The utility shall identify a set of potential demand-side resources from which demand-side candidate resource options 

will be identified for the purposes of developing the alternative resource plans required by 4 CSR 240-22.060(3).  A 

potential demand-side resource consists of a demand-side program designed to deliver one (1) or more energy efficiency 

and energy management measures or a demand-side rate.  The utility shall select the set of potential demand-side 

resources and describe and document its selection— 

 

 Describe and Document Selections 

 

(A) To provide broad coverage of– 

1. Appropriate market segments within each major class; 

 

Liberty-Empire engaged Applied Energy Group (“AEG”) to conduct a Demand-Side Management 

(“DSM”) Potential Study to assess the future potential for savings through its programs and to 

identify refinements that will enhance savings.  

 

The first step in the analysis was to assess Liberty-Empire’s service territory. The market 

assessment defined the market segments (building types, end uses, and other dimensions) that 

are relevant in the Liberty-Empire service territory. The segmentation scheme for this project is 

presented in Table 5-1.  
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3. All major end uses, including at least the end uses which are to be considered in the utility’s load analysis as listed in 

4 CSR 240-22.030(4)(A)1.; 

 

Liberty-Empire engaged AEG to conduct a DSM Potential Study.  AEG analyzed potential demand-

side resources for all major end uses as identified by the Residential Customer Energy Survey and 

secondary sources.  The major end uses considered include: 

 

• Residential sector: cooling, space heating, water heating, interior lighting, exterior 

lighting, appliances, electronics, and miscellaneous. 

• Non-Residential sector: space heat, space cooling, ventilation, water heating, 

refrigeration, interior and exterior lighting, office equipment, food preparation, motors, 

process, and miscellaneous.1 

 

 Designing Effective Potential Demand-Side Programs 

 
(B) To fulfill the goal of achieving all cost effective demand-side savings, the utility shall design highly effective 

potential demand-side programs consistent with subsection (1)(A) that broadly cover the full spectrum of cost 

effective end-use measures for all customer market segments; 

 

Liberty-Empire engaged AEG to conduct a Demand-Side Management Potential Study and DSM 

IRP Bundle analysis.  AEG developed four DSM scenarios to assess the optimal demand-side 

savings for potential further consideration. Bundles were designed for the 20-year time period 

from 2022 to 2041. The recommended near-term demand-side management programs for 2022-

2024 include: 

 

• Residential Prescriptive 

• Residential Lighting 

• Appliance Recycling (beginning in 2030) 

• Residential Whole House Efficiency 

• Commercial Prescriptive 

 
1 CHP is analyzed as a supply-side resource. 
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• Commercial Custom 

• Small Business Direct Install (SBDI) 

• Midstream Food Service 

• Strategic Energy Management (SEM) 

• Retrocommissioning 

 

These bundles are detailed in Technical Volume 5 Appendix Document 5B. 

 

Demand Response and Demand Side Rates 

Demand response and demand side rate resources that were identified as cost effective were 

included in the modeling and are described below. Liberty-Empire anticipates following up with 

additional scoping studies and/or pilots to further study implementation designs, such as the 

Residential Time of Use pilot that is anticipated to begin in 2022. 

 

• Residential Direct Load Control (“DLC”) of Smart Thermostats – This option refers 

to the utility directly adjusting household temperatures through smart thermostats 

to reduce load during peak events. 

• Residential Time of Use (“TOU”) – This rate provides a higher price during the 

designated peak period and lower prices during off-peak periods. 

• Residential Critical Peak Pricing (“CPP”) – This rate provides a higher rate for a 

particular block of hours that occurs on a critical peak event day. 

• Commercial TOU – This rate provides a higher price during the designated peak 

period and lower prices during off-peak periods. 

• Commercial CPP – This rate provides a higher rate for a particular block of hours 

that occurs on a critical peak event day. 

• Commercial Real Time Pricing (“RTP”) – This rate is a varied rate that is linked to 

the hourly market price for electricity. Typically targeted at large C&I customers. 

• Industrial TOU – This rate provides a higher price during the designated peak 

period and lower prices during off-peak periods. 
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• Industrial CPP – This rate provides a higher rate for a particular block of hours 

that occurs on a critical peak event day. 

• Industrial RTP – This rate is a varied rate that is linked to the hourly market price 

for electricity. Typically targeted at large C&I customers. 

 
 

 Demand-Side Rates 

 
(C) To include demand-side rates for all customer market segments; 

 

The three most common types of demand-side rates are as follows: 

 

• Time-of-Use.  Customers pay a higher price during the designated peak period and lower 

prices during off-peak periods.  The designated peak and off-peak periods are typically 

defined by the season, day and time of day. Requires an interval meter. 

• Critical Peak Price. Customers pay higher peak period prices during a critical peak event 

day and pay a discounted off-peak price for the remainder of the year. A critical peak 

event day occurs multiple times a year and is typically called a day in advance when 

wholesale prices are forecasted to be highest. Requires an interval meter. 

• Real Time Pricing. Customers pay for energy at a rate that is linked to the hourly market 

price for electricity. Depending on their size, participants are typically made aware of the 

hourly prices on either a day-ahead or hour-ahead basis. Typically, only the largest 

customers — above one megawatt of load — face hour-ahead prices. Requires an interval 

meter. 

 

AEG assessed these three most common demand side rate options for the Liberty-Empire service 

territory for a multitude of different customer segments. 

 

Table 5-6 presents the eligible customer classes for the demand-side rates analyzed, briefly 

indicates the load control mechanism, and lists the associated reliability. These options are not 

currently offered by Liberty-Empire. 
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These bundles are detailed in Technical Volume 5 Appendix Document 5B. 

 

Demand Response and Demand Side Rates 

Demand response and demand side rate resources that were identified as cost effective were included 

in the modeling and are described below. Liberty-Empire anticipates following up with additional scoping 

studies and/or pilots to further study implementation designs, such as the Residential Time of Use pilot 

that is anticipated to begin in 2022. 

 

• Residential Direct Load Control (“DLC”) of Smart Thermostats – This option refers to the utility 
directly adjusting household temperatures through smart thermostats to reduce load during peak 
events. 

• Residential Time of Use (“TOU”) – This rate provides a higher price during the designated peak 
period and lower prices during off-peak periods. 

• Residential Critical Peak Pricing (“CPP”) – This rate provides a higher rate for a particular block of 
hours that occurs on a critical peak event day. 

• Commercial TOU – This rate provides a higher price during the designated peak period and lower 
prices during off-peak periods. 

• Commercial CPP – This rate provides a higher rate for a particular block of hours that occurs on a 
critical peak event day. 

• Commercial Real Time Pricing (“RTP”) – This rate is a varied rate that is linked to the hourly market 
price for electricity. Typically targeted at large C&I customers. 

• Industrial TOU – This rate provides a higher price during the designated peak period and lower 
prices during off-peak periods. 

• Industrial CPP – This rate provides a higher rate for a particular block of hours that occurs on a 
critical peak event day. 

• Industrial RTP – This rate is a varied rate that is linked to the hourly market price for electricity. 
Typically targeted at large C&I customers. 

 
 

 Effects of Improved Technologies 

 
(E) To include the effects of improved technologies expected over the planning horizon to— 

Reduce or manage energy use; or improve the delivery of demand-side programs or demand-side rates. 

 

AEG assessed several different “improved” or “emerging” technologies that are either available 

in the market but restricted by current market barriers (e.g., due to high cost or low supply), or 

are not currently available, but come on-market at various times throughout the planning period. 

The intent for including these technologies was to capture the effects of advancements in 
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 DEMAND-SIDE RESEARCH 

 
(2) The utility shall conduct, describe, and document market research studies, customer surveys, pilot demand-side 

programs, pilot demand-side rates, test marketing programs, and other activities as necessary to estimate the maximum 

achievable potential, technical potential, and realistic achievable potential of potential demand-side resource options 

for the utility and to develop the information necessary to design and implement cost-effective demand-side programs 

and demand-side rates.  These research activities shall be designed to provide a solid foundation of information 

applicable to the utility about how and by whom energy-related decisions are made and about the most appropriate 

and cost-effective methods of influencing these decisions in favor of greater long-run energy efficiency and energy 

management impacts.  The utility may compile existing data or adopt data developed by other entities, including 

government agencies and other utilities, as long as the utility verifies the applicability of the adopted data to its service 

territory.  The utility shall provide copies of completed market research studies, pilot programs, pilot rates, test 

marketing programs, and other studies as required by this rule and descriptions of those studies that are planned or in 

progress and the scheduled completion dates. 

 

Liberty-Empire obtained a variance from 20 CSR 4240-20.094(3)(A), parts 2 and 3.  In the filing 

requesting the variance, the Company requested relief from the obligation to collect primary 

data in support of the 2022 market potential study. This is the same variance request which was 

granted in the 2019 IRP.   Following the request for variance, the Company had discussions with 

interested stakeholders.  The parties agreed that primary data would be beneficial, but collecting 

such data and incorporating the data into the 2022 IRP analysis would not likely be feasible. This 

is because such collection could jeopardize submission by the 2022 IRP filing deadline. Therefore, 

the parties agreed that the demand-side resource analysis variance requests should be approved 

for the 2022 IRP, but on the condition that Liberty-Empire agree to begin conducting residential 

and commercial surveys to collect the primary data needed for future market potential studies 

as soon as practical. As agreed, the Company did conduct the residential and commercial surveys, 

but the data was not fully analyzed and available in time to incorporate into the 2022 IRP.  

 

For the DSM Potential Study, AEG used its Load Management Analysis and Planning tool 

(LoadMAPTM) version 5.0 to develop the baseline projection and potential estimates. AEG 

developed LoadMAP in 2007 and has enhanced it over time, using it for more than 50 studies in 
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the past five years. Built in Microsoft Excel, the LoadMAP framework is both accessible and 

transparent.3 

 

Below is a discussion of the data sources for the study. In general, data was adapted to local 

conditions. For example, local sources are utilized for measure data and local weather data is 

used for building simulations. 

 

Data Specific to Liberty-Empire Service Territory 

Our highest priority data sources for this study were those that were specific to Liberty-Empire, 

including the primary market research. 

 

• Liberty-Empire 2019 customer billing data 

• Load forecasts: most recent load and peak forecasts, economic growth forecast by sector, 

and retail electricity price history and forecasts. 

• Economic information: avoided cost forecasts, discount rate, and line loss factor. 

• Residential saturation survey: 2015 Residential Customer Energy Survey completed by 

Opinion Research Specialists, LLC. 

• Secondary saturation information from EIA’s Annual Energy Outlook. Other primary 

market research from regional studies were used to benchmark values. 

• Liberty-Empire current and historical DSM program data 

• Measure characterizations from local technical reference manuals such as IL TRM and ARK 

TRM 

 

AEG Data 

AEG maintains several databases and modeling tools that we use for forecasting and potential 

studies. Relevant data from these tools has been incorporated into the analysis and deliverables 

for this study. 

 

 
3 See the Empire District Electric Company DSM Market Potential Study for the full report. 
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• AEG Energy Market Profiles. For more than 10 years, AEG staff has maintained profiles 

of end-use consumption for the residential, commercial, and industrial sectors. These 

profiles include market size, fuel shares, unit consumption estimates, and annual energy 

use by fuel (electricity and natural gas), customer segment and end use for 10 regions in 

the U.S. The Energy Information Administration surveys (RECS, CBECS and MECS) as well 

as state-level statistics and local customer research provide the foundation for these 

regional profiles. 

• Building Energy Simulation Tool (BEST). AEG’s BEST is a derivative of the DOE 2.2 building 

simulation model, used to estimate base-year UECs and EUIs, as well as measure savings 

for the HVAC-related measures. 

• AEG’s Database of Energy Efficiency Measures (DEEM). AEG maintains an extensive 

database of measure data for our studies. Our database draws upon reliable sources 

including the California Database for Energy Efficient Resources (DEER), the EIA 

Technology Forecast Updates – Residential and Commercial Building Technologies – 

Reference Case, RS Means cost data, and Grainger Catalog Cost data.  

• Recent studies. AEG has conducted numerous studies of EE potential in the last five years. 

We checked our input assumptions and analysis results against the results from these 

other studies, as well as the results from the prior Liberty-Empire EE potential study 

completed in 2019. In addition, we used the information about impacts of building codes 

and appliance standards from recent reports for the Edison Electric Institute.4 

 

Other Secondary Data and Reports 

Finally, a variety of secondary data sources and reports were used for this study. The main 

sources are identified below.  

 

 
4 AEG staff has prepared three white papers on the topic of factors that affect U.S. electricity consumption, including 

appliance standards and building codes. Links to all three white papers are provided: 

http://www.edisonfoundation.net/IEE/Documents/IEE_RohmundApplianceStandardsEfficiencyCodes1209.pdf 

http://www.edisonfoundation.net/iee/Documents/IEE_CodesandStandardsAssessment_2010-2025_UPDATE.pdf.  

http://www.edisonfoundation.net/iee/Documents/IEE_FactorsAffectingUSElecConsumption_Final.pdf   
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 DEVELOPMENT OF POTENTIAL DEMAND-SIDE PROGRAMS 

 

(3)  The utility shall develop potential demand-side programs that are designed to deliver an appropriate selection of 

end-use measures to each market segment.  The utility shall describe and document its potential demand-side program 

planning and design process which shall include at least the following activities and elements: 

 

Liberty-Empire engaged AEG to conduct a DSM Market Potential Study (“study”) to assess the 

future potential for savings through its programs and to identify refinements that will enhance 

savings. The study is part of a larger effort to support Liberty-Empire’s Demand-Side Resource 

Analysis under 20 CSR 4240-22.050 for the 2022 IRP filing. AEG worked closely with the other IRP 

contractors to ensure consistency across different aspects of load forecasting, supply resources, 

and final IRP resource modeling.  Key objectives for the study include: 

 

1) Provide credible and transparent estimation of the technical, economic, and achievable 

energy efficiency potential by year over the next 20 years within Liberty-Empire’s 

Missouri service territory.  

2) Evaluate energy efficiency measures, as well as demand response options and behavior 

change programs. 

3) Develop several DSM bundles based upon cost-effective measures and equipment. 

4) Support Liberty-Empire’s Demand-Side Resource Analysis under 20 CSR 4240-22.050 for 

the 2022 IRP filing. 

5) Develop a final report including summary data tables and graphs reporting incremental 

and cumulative potential by year from 2022 through 2042. 

 

For the measure-level energy efficiency potential analysis, AEG used its Load Management 

Analysis and Planning tool (LoadMAPTM) version 5.0 to develop both the baseline projection and 

the estimates of potential. AEG developed LoadMAP in 2007 and has enhanced it over time, using 

it for more than 50 studies in the past five years. The analysis framework of the study is illustrated 

below in Figure 5-4. 

 

Figure 5-4 – Potential Analysis Framework 
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Market Characterization  

In order to estimate the savings potential from energy-efficient measures, it is necessary to 

understand how much energy is used today and what equipment is currently being used. The 

characterization begins with a segmentation of Liberty-Empire’s electricity footprint to quantify 

energy use by sector, segment, end-use application, and the current set of technologies used. 

AEG began with the previous potential study’s base year and the original characterization 

assumptions as a starting point for this study. Using data provided by Liberty-Empire and Itron, 

as well as secondary sources like AEO, AEG updated specific assumptions to calibrate the base 

year of the study to the current conditions in the Liberty-Empire territory. This step was done to 

ensure that the updated base year of 2019 and the baseline projection beyond aligned 

specifically with the load forecast that is being used in Liberty-Empire’s IRP. The final 

segmentation scheme is presented in Table 5-1. 

 

With the segmentation scheme defined, AEG performed a high-level market characterization of 

electricity sales in the base year, 2019.  AEG used detailed Liberty-Empire billing and customer 

data with minimal augmentation from secondary sources to allocate energy use and customers 

to the various sectors and segments such that the total customer count and energy consumption 

aligns with Liberty-Empire system totals provided by Itron, detailed in Technical Volume 3.  This 

data provided control totals at a sector level for calibrating the LoadMAP™ model to known data 
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Baseline End-Use Projection 

Prior to developing estimates of energy efficiency potential, AEG developed a baseline end-use 

projection to quantify what the consumption is likely to be in the future in the absence of any 

energy efficiency programs. The savings from past programs are embedded in the forecast, but 

the baseline projection assumes that those past programs cease to exist in the future. Thus, the 

potential analysis captures all possible savings from future programs. 

 

The baseline projection incorporates assumptions regarding: 

• Customer population and economic growth 

• Appliance/equipment standards and building codes already mandated  

• Forecasts of future electricity prices and other drivers of consumption 

• Trends in fuel shares and appliance saturations and assumptions about miscellaneous 

electricity growth 

• Naturally occurring energy efficiency, which reflects the manufacturing of more efficient 

options in response to new appliance standards and purchases of high-efficiency 

appliances and equipment by early adopters outside of utility programs 

• Liberty-Empire’s 2019 IRP Load Forecast 

• Current demand side management program and solar PV impacts 

• Future consumption of specific customer groups, such as nonresidential opt-out 

customers and contracted municipalities 

 

AEG took the following steps to align the baseline projection with the Liberty-Empire 2019 IRP 

forecast developed by Itron: 

• Updated market size forecast to be consistent with the Itron forecast. 

• Added actual and forecasted HDD/CDD consistent with the Itron forecast.  

• Updated forecasts of other utilization variables, indices for electricity price, income and 

HH size used in the development of the 2019 IRP load forecast. 
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• Reviewed and updated equipment saturation growth forecasts in light of actuals provided 

by Liberty-Empire and Itron. 

 

Although AEG took steps to align closely, the baseline projection is not Liberty-Empire’s forecast. 

Rather it was developed as an integral component of our modeling construct to serve as the 

metric against which energy efficiency potentials are measured. 

 

Baseline projections for each sector are presented below, which include projections of annual 

use in GWh and summer peak demand in MW. A summary across all sectors is also presented. 

 

Residential Sector Baseline Projection 

Table 5-15 and Figure 5-12 present the baseline projection for electricity at the end-use level for 

the residential sector, as a whole. Overall, residential use increases from 1,708 GWh in 2019 to 

1,932 GWh in 2041, an increase of 13.1%. There are three high-level factors affecting growth. 

• The first is a moderate increase in number of households (19% between 2019 and 2041). 

• Increase in specific equipment saturations driven by growth trends developed by the 

Annual Energy Outlook. 

• The final factor is an increase in household income. AEG applied a factor that represents 

Liberty-Empire’s econometric relationship between income and energy consumption. 

Overall, there is an expected annual increase of 1.5% in household income. This has an 

upward pressure on electricity consumption. 

 

The 2019 base-year data was calibrated to weather-actual statement of electric revenue, but 

future years are weather-normalized to provide a consistent baseline upon which potential is 

measured. As can be seen below, the majority of end uses increase throughout the forecast. 

These increases are primarily driven by the factors described above. The most noticeable change 

comes in the lighting usage, which decreases throughout the forecast. LEDs are a large source of 

naturally occurring efficiency, which models the market adoption of a more efficient technology. 
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miscellaneous use is also substantial. This end use has also grown consistently in the past. 

Future growth assumptions that are consistent with the Annual Energy Outlook are 

incorporated. 
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of existing equipment failure, customers replace their equipment with the most efficient 

option available. In new construction, customers and developers also choose the most 

efficient equipment option. Technical potential also assumes the adoption of measures 

that don’t consume energy, also known as non-equipment measures. For example, it 

includes installation of high-efficiency windows in all new construction opportunities and 

air conditioner maintenance in all existing buildings with central and room air 

conditioning. These retrofit measures are phased in over several years to align with the 

stock turnover of related equipment units, rather than modeled as immediately available 

all at once. 

• Economic Potential applies an economic cost-effectiveness screen. In this analysis, the 

cost-effectiveness is measured by the total resource cost (TRC) test, which compares 

lifetime energy and capacity benefits to the costs of delivering the measure through a 

utility program. These costs are the incremental cost of the given efficiency measure 

relative to the relevant baseline course of action, plus any administrative costs that are 

incurred by the program to deliver and implement the measure. If the benefits outweigh 

the costs (that is, if the TRC ratio is greater than 1.0), a given measure is included in the 

economic potential. 

• Maximum Achievable Potential (“MAP”) refines economic potential by applying 

customer participation rates that account for market barriers, customer awareness and 

attitudes, program maturity, and other factors that affect market penetration of 

efficiency measures. It is the maximum amount of savings that can be realized under ideal 

market, implementation, and customer preference conditions. 

• Realistic Achievable Potential (“RAP”) further refines achievable potential to reflect 

expected program participation given barriers to customer acceptance, non-ideal 

implementation conditions, and limited program budgets. This represents a lower bound 

on achievable potential. 

 

Table 5-26, Figure 5-18 and Figure 5-19 summarize the energy efficiency savings in terms of 

annual energy use for the four levels of potential, described above. Savings are represented in 
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 Previously Implemented Demand-Side Programs from Other Utilities 

 
(A) Review demand-side programs that have been implemented by other utilities with similar characteristics and identify 

programs that would be applicable for the utility; 

 

In order to further fulfill this requirement of the IRP Rule, Liberty-Empire analyzed the demand-

side portfolios of Evergy and Ameren Missouri.  These utilities were chosen due to their proximity 

to Liberty-Empire’s service territory, although Liberty-Empire is smaller and more rural than other 

IOUs in Missouri. 

 

In previous filings, Liberty-Empire also analyzed the energy efficiency portfolios of comparably 

sized utilities in other states or regions. However, this did not prove to be a useful exercise. The 

rule cited above specifies that the purpose of the exercise is to “identify programs that would be 

applicable for the utility.” Comparably sized investor-owned utilities in different states and 

regions encounter many differences in relevant, but difficult-to-analyze variables. These 

variables — which could include rate structures, energy efficiency rules, recovery mechanisms, 

regulatory environments, customer ideologies, and utility practices — would inevitably vary 

significantly from state to state or region to region. Liberty-Empire has based its analysis of other 

Missouri investor-owned utilities on the assertion that, regardless of size, the only utility that 

could possess enough “similar characteristics” to serve as a useful reference point would have to 

be a Missouri investor-owned utility. 

 

Liberty-Empire designed the bundles based upon the potential study results and took into 

consideration potential program designs in future MEEIA filings. The bundles are designed to 

enhance Liberty-Empire’s current DSM portfolio and to expand the available offerings to allow 

customers greater access to energy efficiency rebates and information while considering Liberty-

Empire’s historical program performance and the demographics of Liberty-Empire’s customers.  

 

While many commonalities exist between Liberty-Empire’s proposed programs and Evergy or 

Ameren Missouri’s programs, there are some programs that were deemed not cost-effective or 
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 Market Segment Identification 

 
(B) Identify, describe, and document market segments that are numerous and diverse enough to provide relatively 

complete coverage of the major classes and decision-makers identified in subsection (1)(A) and that are specifically 

defined to reflect the primary market imperfections that are common to the members of the market segment; 

 

Liberty-Empire engaged AEG to conduct a Demand-Side Management Potential Study to assess 

the future potential for savings through its programs and to identify refinements that will 

enhance savings. The first step in the analysis was to assess Liberty-Empire’s market. The market 

assessment defines the market segments (building types, end uses, and other dimensions) that 

are relevant in the Liberty-Empire service territory. The segmentation scheme for this project is 

presented in Table 5-1.  

 

With the segmentation scheme defined, AEG then performed a high-level market 

characterization of electricity sales in the base year, 2019. AEG used detailed Liberty-Empire 

billing and customer data with minimal augmentation from secondary sources to allocate energy 

use and customers to the various sectors and segments such that the total customer count and 

energy consumption aligned with the Liberty-Empire system totals provided by Itron, detailed in 

Volume 3. This information provided control totals at a sector level for calibrating the LoadMAP™ 

model to known data for the base year. For the purposes of this analysis, impacts from solar PV 

were removed from the analysis in order to model the full unadjusted market energy 

consumption. 

 

The total number of households and electricity sales for the service territory were obtained 

from Liberty-Empire data. In 2019, there were 132,072 households in the Liberty-Empire 

service territory that used a total of 1,708 GWh. AEG allocated these totals into four 

residential segments, identified from the Residential Customer Energy Survey that Liberty-

Empire commissioned in 2015. 
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programs. The demand response programs were modeled to take advantage of advanced 

metering technology (such as AMI or smart meters) that the Company has recently deployed.  

 

 End-Use Measures Marketing Plan 

 
(E) Design a marketing plan and delivery process to present the menu of end-use measures to the members of each 

market segment and to persuade decision-makers to implement as many of these measures as may be appropriate to 

their situation.  When appropriate, consider multiple approaches such as rebates, financing, and direct installations for 

the same menu of end-use measures; 

 

The marketing plan and delivery process will be designed to inform each market segment of the 

DSM programs.  The plans will include a combination of strategies and approaches to reach all 

market segments and decision makers (as described in 1.1(A)).   

 

Preliminary program-specific marketing (included in the program descriptions in 1.2(B)). The 

program-specific marketing tactics will be discussed and finalized during implementation. The 

marketing plan will include, but not be limited to: 

 

• The Smart Energy Solutions portal of Liberty-Empire’s website  

• Direct customer outreach (via Liberty-Empire and/or an implementation contractor) 

• Bill inserts, on-bill messaging and email blasts 

• Newspaper, radio and billboard advertisements 

• Community newsletters and events 

• Trade publication advertisements 

• Partnerships with local businesses/contractors developed through education and training 

seminars as well as presentations/presence at Chamber of Commerce meetings, trade 

association events and business organization events. 

 

The Missouri Weatherization Agencies have primary responsibility for promoting Low-Income 

Weatherization Program.  Liberty-Empire will supplement statewide marketing efforts, 
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promoting the program through community events and organizations, including churches and 

nonprofit organizations within the service territory.   

 

 State-Wide Marketing and Outreach Program Evaluation 

 
(F) Evaluate, describe, and document the feasibility, cost-reduction potential and potential benefits of statewide 

marketing and outreach programs, joint programs with natural gas utilities, upstream market transformation programs, 

and other activities.  In the event that statewide marketing and outreach programs are preferred, the utilities shall 

develop joint programs in consultation with the stakeholder group; 

 

Liberty-Empire will cooperatively market options jointly run with outside organizations, such as 

non-profit organizations and other Missouri electric and natural gas utilities.  Liberty-Empire is 

currently cooperatively marketing the Low-Income Weatherization, Low-Income New Homes, 

Building Operating Certificate and whole-home programs with partnering organizations. Liberty-

Empire will assess the benefits and economies to be had from cooperating with neighboring 

municipalities, rural electric cooperatives and investor-owned utilities. 

 

 Cost-Effectiveness 

 
(G) Estimate the characteristics needed for the twenty (20)-year planning horizon to assess the cost effectiveness of each 

potential demand-side program, including: 

 
1.  An assessment of the demand and energy reduction impacts of each stand-alone end-use measure contained in each 

potential demand-side program; 

 

Measures that were found to be cost-effective at some point during the 20-year period analyzed 

for the DSM Potential Study were vetted for inclusion in the DSM IRP Bundles. Measure list and 

measure details are shown in Appendix C of the Technical Volume 5 Appendix 5B document. 

 

2.  An assessment of how the interactions between end-use measures, when bundled with other end-use measures in 

the potential demand-side program, would affect the stand-alone end-use measure impact estimates; 

 

Measures that were cost-effective within LoadMAP were included in the economic and 

achievable potential study. The DSM Potential Study measure-level MAP and RAP results were 
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vetted for inclusion in a DSM bundles and measures were bundled into programs and re-screened 

for cost-effectiveness. Measures were added to bundles as they became cost-effective 

throughout the timeframe.  

 

All bundles were designed with cost effectiveness measures. Measures were bundled based on 

the end-use, sector and implementation strategy. Incentive costs and non-incentive costs were 

assigned to bundles. Options were rescreened at the after measure bundling and cost 

assignment. Cost effectiveness at the option level was balanced with implementation concerns.10 

Finally, the bundles were placed into three levels of first year $/kWh (low, medium, and high), 

and DR/DSR bundle. 

 
3.  An estimate of the incremental and cumulative number of program participants and end-use measure installations 

due to the potential demand-side program; 

 

An estimate of the RAP Portfolio incremental and cumulative end-use measure installations and 

participants is shown in the tables below.    

 
10 Strategic Energy Management falls just below a 1.0 TRC in the first three of the projection. To balance cost 
effectiveness and implementation concerns, the program was left within the portfolio to allow for time to ramp 
up.  
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 Table 5-44 – Incremental Residential End-Use Measure Installations 
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 Table 5-45 – Incremental Non-Residential End-Use Measure Installations 
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 Table 5-46 – Cumulative Residential End-Use Measure Installations 
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 Table 5-47 – Cumulative Non-Residential End-Use Measure Installations 
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 Table 5-48 – Incremental Participation by Program 

 

 

 Table 5-49 – Cumulative Participation by Program 
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4.  For each year of the planning horizon, an estimate of the incremental and cumulative demand reduction and energy 

savings due to the potential demand-side program; and 

 

An estimate of the realistic achievable potential incremental and cumulative demand reductions 

and energy savings due to the DSM Programs is shown in the tables below. 
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 Table 5-50 – Incremental Net Demand Reductions by Program (MW) 

 

 

 Table 5-51 – Cumulative Net Demand Reductions by Program (MW) 
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 Table 5-52 – Incremental Net Energy Savings by Program (MWh) 

 

 Table 5-53 – Cumulative Net Energy Savings by Program (MWh) 
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5.  For each year of the planning horizon, an estimate of the costs, including: 

A.   The incremental cost of each stand-alone end-use measure; 

 

The incremental costs of each end-use measure are shown in Appendix C of the Technical Volume 

5 Appendix 5B document. 

 
B.  The cost of incentives paid by the utility to customers or utility financing to encourage participation in the potential 

demand-side program.  The utility shall consider multiple levels of incentives paid by the utility for each end-use measure 

within a potential demand-side program, with corresponding adjustments to the maximum achievable potential and 

the realistic achievable potential of that potential demand-side program; 

 

Liberty-Empire considered multiple lets of incentives as a part of the different bundle scenarios. 

The incentives varied depending on the scenario analyzed (e.g. the RAP scenario versus the MAP 

scenario). 

• RAP – Incentives are 25% of incremental cost 

• RAP – Incentives are 50% of incremental cost 

• RAP + - Incentives are 75% of incremental cost 

• MAP – Incentives are 100% of incremental cost 

• RAP + TOU Opt-Out – Incentives are 50% of incremental cost 

 

The incentive costs of each end-use measure included in the DSM Bundles are shown in Appendix 

C of the Technical Volume 5B Appendix document.
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C.  The cost of incentives to customers to participate in the potential demand-side program paid by the entities other than the utility; 

 

The RAP Portfolio cost of incentives to customers to participate in the DSM Programs is shown in the table below. 

 

Table 5-54 – Total Incentives per Program 

 

 

D.  The cost to the customer and to the utility of technology to implement a potential demand-side program; 

 

The RAP Portfolio cost to the customer and utility to implement the DSM Programs is shown in the tables below. Budget categories 

for the total utility costs include program delivery, administration, education/marketing, tracking/reporting, and evaluation. Incentives 

are not included in this total. 
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 Table 5-55 – Total Utility Costs per Program 

 

 

 Table 5-56 – Total Customer Incremental Costs per Program (NPV) 
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E.  The utility’s cost to administer the potential demand-side program; and 

 

The RAP Portfolio utility’s cost to administer the DSM Programs is shown in the tables below. The administrative budget includes the 

portfolio level costs within the All Programs row associated with evaluation (5%), portfolio administration (3%), and portfolio 

marketing (3%). 

 

Table 5-57 – Total Utility Non-Incentive Cost per Program 
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F.  Other costs identified by the utility; 

 

AEG did not identify other costs for the DSM Programs. 

 

 Participants and Impacts 

 
(H) A tabulation of the incremental and cumulative number of participants, load impacts, utility costs, and program 

participant costs in each year of the planning horizon for each potential demand-side program; and  

 

The realistic achievable potential incremental and cumulative participants, load impacts, utility 

costs, and program participant costs for each DSM Program can be found in the tables below. 
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 Table 5-58 – Incremental Participation by Program 

 

 

 Table 5-59 – Cumulative Participation by Program 
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 Table 5-60 – Incremental Net Demand Reductions by Program (MW) 

 

 

 Table 5-61 – Cumulative Net Demand Reductions by Program (MW) 
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 Table 5-62 – Total Incentives per Program 

 

 

 Table 5-63 – Total Utility Administrative Costs per Program 
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 Table 5-64 – Customer Incremental Costs (NPV) 
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 Sources and Quality of Information 

 
(I) The utility shall describe and document how it performed the assessments and developed the estimates pursuant to 

subsection (3)(G) and shall provide documentation of its sources and quality of information. 

 

The measure lifetime, gross energy, demand savings per unit, and incremental cost per unit are 

detailed in the Technical Volume 5 Appendix 5B document. 

 

As required by 20 CSR 4240-22.050, Liberty-Empire must achieve all cost-effective demand-side 

savings.  AEG utilized measure and participation data from the comprehensive DSM Potential 

Study to inform and develop the DSM IRP Bundles.  A comprehensive list of EE/DR measures was 

developed and screened for cost-effectiveness (i.e. a TRC benefit-cost ratio of at least 1.0).  Each 

measure was characterized with energy and demand savings, incremental cost, service life, and 

other performance factors, drawing upon data from well-vetted national and regional sources. 

Energy-efficient measure energy and demand impacts were calculated using generally accepted 

engineering algorithms based on a set of reasonable assumptions.  

 

The LoadMAP model performs the cost-effectiveness screening dynamically, taking into account 

changing savings and cost data over time. Thus, some measures pass the economic screen for 

some — but not all — of the years in the projection.  

 

Measures that were cost-effective within LoadMAP were included in the economic and 

achievable potential. The DSM Potential Study measure-level MAP and RAP were vetted for 

inclusion in a DSM program. Measures were bundled into programs and re-screened for cost-

effectiveness.  All bundles were designed with cost effectiveness measures. Measures were 

bundled based on the end-use, sector and implementation strategy. Incentive costs and non-

incentive costs were assigned to bundles. Options were rescreened at the after measure bundling 

and cost assignment. Cost effectiveness at the option level was balanced with implementation 
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concerns11. Finally, the bundles were placed into three levels of first year $/kWh (low, medium, 

and high), and DR/DSR bundle. 

 

The TRC test is the primary method of assessing the cost-effectiveness of energy efficient 

measures and programs. The TRC test is a widely accepted methodology that has been used 

across the United States for over twenty-five years. TRC measures the net costs and benefits of 

an energy efficiency program as a resource option based on the total costs of the program, 

including both the participant’s and the utility’s costs. This test represents the combination of 

the effects of a program on both participating and non-participating customers.  

 

Several sources of data were used to characterize the energy efficiency measures. AEG used 

recent studies performed for the Midwest, AEG data (e.g., DEEM database), and national and 

well-vetted regional data sources: 

 

Data Specific to Liberty-Empire Service Territory 

Our highest priority data sources for this study were those that were specific to Liberty-Empire, 

including the primary market research. 

 
11 Strategic Energy Management falls just below a 1.0 TRC in the first three of the projection. To balance cost 
effectiveness and implementation concerns, the program was left within the portfolio to allow for time to ramp 
up.  
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• Liberty-Empire 2019 customer billing data 

• Load forecasts: most recent load and peak forecasts, economic growth forecast by 

sector, and retail electricity price history and forecasts. 

• Economic information: avoided cost forecasts, discount rate, and line loss factor.  

• Residential saturation survey: 2015 Residential Customer Energy Survey completed 

by Opinion Research Specialists, LLC. 

• Secondary saturation information from EIA’s Annual Energy Outlook. Other 

primary market research from regional studies were used to benchmark values.  

• Liberty-Empire current and historical DSM program data 

• Measure characterizations from local technical reference manuals such as IL TRM 

and ARK TRM 

 

AEG Data 

AEG maintains several databases and modeling tools that we use for forecasting and potential 

studies. Relevant data from these tools has been incorporated into the analysis and deliverables 

for this study. 

AEG Energy Market Profiles.  For more than 10 years, AEG staff has maintained 

profiles of end-use consumption for the residential, commercial, and industrial 

sectors. These profiles include market size, fuel shares, unit consumption estimates, 

and annual energy use by fuel (electricity and natural gas), customer segment and end 

use for 10 regions in the U.S. The Energy Information Administration surveys (RECS, 

CBECS and MECS) as well as state-level statistics and local customer research provide 

the foundation for these regional profiles. 

Building Energy Simulation Tool (BEST) . AEG’s BEST is a derivative of the DOE 2.2 

building simulation model, used to estimate base-year UECs and EUIs, as well as 

measure savings for the HVAC-related measures. 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 121 File No. EO-2021-0331 
Demand-Side Resource Analysis  

AEG’s Database of Energy Efficiency Measures (DEEM). AEG maintains an 

extensive database of measure data for our studies. Our database draws upon reliable 

sources including the California Database for Energy Efficient Resources (DEER), the 

EIA Technology Forecast Updates – Residential and Commercial Building Technologies 

– Reference Case, RS Means cost data, and Grainger Catalog Cost data.   

Recent studies . AEG has conducted numerous studies of EE potential in the last five 

years. We checked our input assumptions and analysis results against the results from 

these other studies, as well as the results from the prior Liberty-Empire EE potential 

study completed in 2019. In addition, we used the information about impacts of  

building codes and appliance standards from recent reports for the Edison Electric 

Institute.12 

 

Other Secondary Data and Reports 

Finally, a variety of secondary data sources and reports were used for this study. The main 

sources are identified below.  

Annual Energy Outlook . The Annual Energy Outlook (AEO), conducted each year by 

the U.S. Energy Information Administration (EIA), presents yearly projections and 

analysis of energy topics. For this study, we used data from the 2020 AEO and 2021 

AEO where available.  

American Community Survey.  The US Census American Community Survey is an 

ongoing survey that provides data every year on household characteristics. Data for 

Liberty-Empire were available for this study at http://www.census.gov/acs/www/  

 
12 AEG staff has prepared three white papers on the topic of factors that affect U.S. electricity consumption, including 

appliance standards and building codes. Links to all three white papers are provided: 

http://www.edisonfoundation.net/IEE/Documents/IEE_RohmundApplianceStandardsEfficiencyCodes1209.pdf  

http://www.edisonfoundation.net/iee/Documents/IEE_CodesandStandardsAssessment_2010-2025_UPDATE.pdf.  

http://www.edisonfoundation.net/iee/Documents/IEE_FactorsAffectingUSElecConsumption_Final.pdf  
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Local Weather Data . Weather from NOAA’s National Climatic Data Center for Joplin, 

MO was used where applicable. 

EPRI End-Use Models (REEPS and COMMEND) . These models provide the energy-

use elasticities we apply to electricity prices, household income, home size and heating 

and cooling. 

Database for  Energy Efficient Resources (DEER).  The California Energy Commission 

and California Public Utilities Commission (CPUC) sponsor this database, which is 

designed to provide well-documented estimates of energy and peak demand savings 

values, measure costs, and effective useful life (EUL) for the state of California. We 

used the DEER database to cross check the measure savings we developed using BEST 

and DEEM. 

Other relevant resources:  These include reports from the Consortium for Energy 

Efficiency, the US Environmental Protection Agency, and the American Council for an 

Energy-Efficient Economy 
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AEG assessed the three most common demand-side rate options for the Liberty-Empire service 

territory for a variety of different customer segments.   The three most common types of 

demand-side rates are as follows: 

 

• Time-of-Use.  Customers pay a higher price during the designated peak period and lower 

prices during off-peak periods.  The designated peak and off-peak periods are typically 

defined by the season, day and time of day. Requires an interval meter. 

• Critical Peak Price. Customers pay higher peak period prices during a critical peak event 

day and pay a discounted off-peak price for the remainder of the year. A critical peak 

event day occurs multiple times a year and is typically called a day in advanced when 

wholesale prices are forecasted to be highest. Requires an interval meter. 

• Real Time Pricing. Customers pay for energy at a rate that is linked to the hourly market 

price for electricity. Depending on their size, participants are typically made aware of the 

hourly prices on either a day-ahead or hour-ahead basis. Typically, only the largest 

customers — above one megawatt of load — face hour-ahead prices. Requires an interval 

meter. 

 

 (C) Assess how technological advancements that may be reasonably anticipated to occur during 

the planning horizon, including advanced metering and distribution systems, affect the ability to 

implement demand-side rates; 

 

Demand-side rates are most effective with the use of two-way communicating meters and 

interactive/wifi thermostats, which allow Liberty-Empire to communicate with customers in real-

time. While interactive/wifi thermostats are not yet prevalent throughout Liberty-Empire’s 

territory, advanced metering infrastructure (AMI) has been rolled out to the majority of 

customers.  Over the past two years, Liberty-Empire has made significant strides to implement 

two-way communicating meters (or smart meters) across the service territory.  Widespread AMI 

implementation has laid the groundwork for Liberty-Empire to begin exploring many demand 

response options. Aside from the TOU rate, which was modeled to start in 2022 in alignment with 
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Liberty-Empire’s TOU pilot, all demand response options were modeled to start in 2023 to allow 

for the necessary time to complete the planning/regulatory phase for new demand response and 

demand-side rate options.
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68 through Table 5-75 separately for the winter and summer peak forecasts. These savings are 

estimated using an average demand reduction per unit. A detailed rate design study would need 

to be performed to assess the precise impact of the demand side rate options within the Liberty-

Empire service territory. While resources were identified as cost-effective and included in the 

modeling, it is recommended that Liberty-Empire follow up with additional scoping studies 

and/or pilots to further study implementation designs. Liberty-Empire is currently planning to 

run a residential time of use rate pilot in 2022, which may provide insight into implementation 

designs for other rate options.
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Table 5-68 – Summer Realistic Achievable Potential Incremental Net Coincident Demand Savings (MW) 

 

Table 5-69 – Winter Realistic Achievable Potential Incremental Net Coincident Demand Savings (MW) 

 

  

Incremental Summer Peak Reduction @Generation (MW) - Realistic Achievable Potential  

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l - 1.78 4 06 6 85 10.64 14.52 18 96 23 98 24.25 24.51 24.77 25 02 25 27 25 52 25.76 26.01 26 25 26.49 26.73 26 83

DLC Smart Thermostats Commercia l - 0.19 0.43 0.72 1.11 1.51 1 96 2.47 2.48 2.5 2.52 2 53 2 55 2.56 2 58 2.59 2.61 2.63 2.64 2.65

Time-of-Use Opt-In Res identia l 1.7 3.37 4 99 6 53 7.92 7.67 7 38 7 05 7.09 7.13 7.17 7 21 7 26 7.31 7 37 7.42 7.47 7.53 7 59 7.66

Time-of-Use Opt-In Commercia l 0.26 0.79 1 32 1 98 2.64 3 3 4 28 5 27 6.28 6.63 6.66 6.69 6.72 6.74 6.77 6.81 6 83 6.86 6 89 6 92

Time-of-Use Opt-In Industria l 0.04 0.13 0 21 0 32 0.43 0.53 0.69 0 85 1.01 1.06 1.06 1 06 1 06 1.05 1 05 1.05 1 05 1.05 1 05 1 05

Cri tica l  Peak Pricing Rates Res identia l - 1.29 2.46 3.5 4.38 5.31 5.11 4 87 4 9 4.93 4.96 4 99 5 02 5.06 5 09 5.13 5.17 5.21 5 25 5.3

Cri tica l  Peak Pricing Rates Commercia l - 1.27 2 52 3.72 4.88 6 5 85 5.7 5.57 5.55 5.57 5 59 5.62 5.64 5.66 5.69 5.72 5.74 5.76 5.79

Cri tica l  Peak Pricing Rates Industria l - 0.24 0.47 0.7 0.93 1.15 1.13 1.11 1.09 1.08 1.08 1 08 1 08 1.08 1 08 1.08 1 07 1.07 1 07 1 07

Real  Time Pricing Commercia l - 0.42 0.8 1.14 1.45 1.72 1.68 1.64 1.6 1.59 1.6 1.61 1.61 1.62 1.63 1.64 1.64 1.65 1.66 1.66

Real  Time Pricing Industria l - 0.08 0.15 0 22 0.28 0.33 0 32 0 32 0.31 0.31 0.31 0 31 0 31 0.31 0 31 0.31 0 31 0.31 0 31 0 31

Total 2 9.55 17.41 25.69 34.66 42.05 47.37 53.25 54.58 55.29 55.69 56.09 56.5 56.9 57.3 57.72 58.13 58.54 58.94 59.24

Incremental Winter Peak Reduction @Generation (MW) - Realistic Achievable Potential  

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l -  1.27 2 89 4 86 7.53 10.25 13 34 16 83 16.97 17.11 17.25 17 38 17.5 17.63 17.75 17.88 18 18.12 18 24 18.3

DLC Smart Thermostats Commercia l -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   - 

Time-of-Use Opt-In Res identia l 0.98 1.94 2 88 3.77 4.57 4.42 4 25 4 06 4.08 4.1 4.12 4.14 4.16 4.18 4.2 4.22 4 24 4.26 4 28 4.3

Time-of-Use Opt-In Commercia l -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -

Time-of-Use Opt-In Industria l 0.01 0.05 0 08 0.12 0.15 0.19 0 25 0 31 0.37 0.39 0.39 0 39 0 39 0.39 0 39 0.39 0 39 0.39 0 39 0 39

Cri tica l  Peak Pricing Rates Res identia l -   0.88 1.68 2 39 2.99 3.62 3.48 3 32 3.34 3.36 3.37 3 39 3.4 3.42 3.44 3.45 3.47 3.49 3.5 3 52

Cri tica l  Peak Pricing Rates Commercia l -   0.61 1.2 1.78 2.33 2.87 2.8 2.73 2.67 2.66 2.68 2.69 2.7 2.71 2.73 2.74 2.76 2.77 2.78 2.79

Cri tica l  Peak Pricing Rates Industria l -   0.1 0.2 0.3 0.4 0.49 0.49 0.48 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47

Real  Time Pricing Commercia l -   0.2 0 38 0 55 0.69 0.82 0.8 0.78 0.77 0.76 0.77 0.77 0.78 0.78 0.78 0.79 0.79 0.8 0.8 0.8

Real  Time Pricing Industria l -   0.03 0 06 0 09 0.12 0.14 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13

Total 1 5.08 9.37 13.85 18.79 22.82 25.56 28.65 28.8 28.98 29.16 29.35 29.53 29.71 29.89 30.07 30.24 30.42 30.58 30.71
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Table 5-70 – Summer Maximum Achievable Potential Incremental Net Coincident Demand Savings (MW) 

 

 

Table 5-71 – Winter Maximum Achievable Potential Incremental Net Coincident Demand Savings (MW) 

 

  

Incremental Summer Peak Reduction @Generation (MW) - Maximum Achievable Potential

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l -   2.67 6 09 10.28 15.97 21.78 28.44 35 97 36.37 36.76 37.15 37.53 37.91 38 28 38.64 39.01 39.37 39.73 40 09 40.24

DLC Smart Thermostats Commercia l -   0.28 0.64 1.08 1.67 2.26 2.94 3.7 3.73 3.75 3.77 3 8 3.82 3.84 3 87 3.89 3.91 3.94 3 96 3.98

Time-of-Use Opt-Out Res identia l 4.33 8.52 12.47 16.11 19.15 18.13 16.94 15 58 15.65 15.73 15.81 15 9 15.99 16 09 16.19 16.29 16.41 16.52 16.63 16.8

Time-of-Use Opt-Out Commercia l 3.95 7.9 11 86 15.79 19.69 19.65 19.59 19 51 19.58 19.66 19.74 19.82 19.91 20 20 08 20.2 20.28 20.36 20.44 20.53

Time-of-Use Opt-Out Industria l 0.23 0.48 0.72 0.95 1.19 1.19 1.19 1.19 1.19 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.17 1.17 1.17

Cri tica l  Peak Pricing Rates Res identia l -   2.33 4 55 6.61 8.38 9.92 9.27 8 53 8.57 8.61 8.65 8.7 8.75 8.81 8 86 8.92 8.98 9.04 9.1 9.19

Cri tica l  Peak Pricing Rates Commercia l -   2.4 4.8 7.19 9.57 11.93 11.9 11 85 11.89 11.94 11.99 12.04 12.09 12.15 12.2 12.27 12.32 12.37 12.42 12.47

Cri tica l  Peak Pricing Rates Industria l -   0.4 0 81 1.21 1.61 2.01 2.01 2 2 2 2 2 1.99 1.99 1 99 1.99 1.99 1.98 1 98 1.98

Real  Time Pricing Commercia l -   0.92 1.75 2.48 3.11 3.64 3.63 3.62 3.63 3.64 3.66 3.67 3.69 3.71 3.72 3.74 3.76 3.77 3.79 3.81

Real  Time Pricing Industria l -   0.16 0 29 0.42 0.52 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.6 0.6

Total 8.5 26.06 43.99 62.11 80.85 91.13 96.52 102.56 103.22 103.9 104.57 105.25 105.95 106.64 107.33 108.09 108.79 109.5 110.19 110.78

Incremental Summer Peak Reduction @Generation (MW) - Maximum Achievable Potential

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l -   1.9 4 33 7.29 11.3 15.37 20.02 25 24 25.46 25.67 25.87 26.06 26.26 26.45 26.63 26.82 27 27.17 27 35 27.45

DLC Smart Thermostats Commercia l -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   

Time-of-Use Opt-Out Res identia l 2 5 4.92 7.2 9.29 11.04 10.44 9.76 8 97 9 9.04 9.07 9.11 9.15 9.19 9 22 9.26 9 3 9.34 9 37 9.43

Time-of-Use Opt-Out Commercia l 1.88 3.77 5.66 7.54 9.41 9.4 9.38 9 35 9.39 9.43 9.48 9.52 9.57 9.62 9.67 9.74 9.78 9.82 9 87 9.91

Time-of-Use Opt-Out Industria l 0.1 0.2 0 31 0.41 0.51 0.51 0.51 0 51 0.51 0.51 0.51 0.51 0.51 0.51 0 51 0.51 0.51 0.51 0 51 0.51

Cri tica l  Peak Pricing Rates Res identia l -   1.59 3.11 4.51 5.72 6.77 6.32 5 81 5.83 5.86 5.88 5 9 5.93 5.95 5 98 6 6.03 6.05 6 07 6.11

Cri tica l  Peak Pricing Rates Commercia l -   1.14 2 29 3.43 4.57 5.71 5.69 5.68 5.7 5.73 5.76 5.79 5.81 5.84 5 87 5.91 5.94 5.97 5 99 6.02

Cri tica l  Peak Pricing Rates Industria l -   0.17 0 35 0.52 0.69 0.86 0.86 0 86 0.86 0.86 0.86 0.86 0.86 0.87 0 87 0.86 0.87 0.87 0 87 0.86

Real  Time Pricing Commercia l -   0.44 0 84 1.18 1.49 1.74 1.74 1.73 1.74 1.75 1.76 1.76 1.77 1.78 1.79 1.8 1.81 1.82 1 83 1.84

Real  Time Pricing Industria l -   0.07 0.13 0.18 0.22 0.26 0.26 0 26 0.26 0.26 0.26 0.26 0.26 0.26 0 26 0.26 0.26 0.26 0 26 0.26

Total 4.48 14.21 24.2 34.36 44.96 51.07 54.54 58.42 58.77 59.12 59.46 59.8 60.14 60.47 60.8 61.17 61.5 61.81 62.12 62.40
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Table 5-72 – Summer Realistic Achievable Potential Cumulative Net Coincident Demand Savings (MW) 

 

 

Table 5-73 – Winter Realistic Achievable Potential Cumulative Net Coincident Demand Savings (MW) 

 

  

Cumulative Summer Peak Reduction @Generation (MW) - Realistic Achievable Potential  

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l -   1.78 5 84 12.69 23.34 37.86 56 82 80.8 105.05 129.56 154.32 179 34 204.61 230.13 255 89 281.9 308.15 334.64 361 36 388.19

DLC Smart Thermostats Commercia l -   0.19 0.62 1 34 2.45 3.96 5 92 8 39 10.87 13.37 15.89 18.42 20 97 23 53 26.11 28.7 31 31 33.94 36 58 39 23

Time-of-Use Opt-In Res identia l 1.7 5.07 10 05 16.58 24 5 32.18 39 56 46.61 53.69 60.82 67.99 75 2 82.47 89.78 97.15 104.56 112 04 119.57 127.16 134 82

Time-of-Use Opt-In Commercia l 0.26 1.05 2 37 4 36 7 10.29 14 58 19 85 26.12 32.76 39.42 46.1 52 82 59 56 66 33 73.14 79 98 86.84 93.73 100.65

Time-of-Use Opt-In Industria l 0.04 0.17 0 38 0.7 1.13 1.66 2 35 3.2 4.21 5.27 6.33 7 38 8.44 9.49 10 55 11.6 12.65 13.7 14.75 15.8

Cri tica l  Peak Pricing Rates Res identia l -   1.29 3.75 7 25 11.64 16.94 22 05 26 93 31.83 36.76 41.72 46.71 51.73 56.79 61 88 67.01 72.18 77.39 82.64 87 94

Cri tica l  Peak Pricing Rates Commercia l -   1.27 3.79 7 51 12.39 18.39 24 24 29 94 35.51 41.06 46.63 52 22 57 84 63.48 69.15 74.84 80 56 86.3 92 06 97 85

Cri tica l  Peak Pricing Rates Industria l -   0.24 0.71 1.42 2.35 3.49 4.62 5.73 6.82 7.9 8.98 10 06 11.14 12 21 13 29 14.37 15.44 16.51 17 59 18.66

Real  Time Pricing Commercia l -   0.42 1 21 2 36 3 8 5.53 7 21 8 85 10.45 12.04 13.64 15 25 16 86 18.48 20.11 21.74 23 39 25.03 26.69 28 35

Real  Time Pricing Industria l -   0.08 0 23 0.44 0.72 1.05 1 37 1.69 2 2.32 2.63 2 94 3 25 3.56 3 86 4.17 4.48 4.79 5.1 5.41

Total 1.99 10.88 26.74 49.59 79.64 115.02 152.81 193.28 233.91 274.76 315.84 357.16 398.72 440.51 482.53 524.8 567.29 610.01 652.94 696.06

Cumulative Winter Peak Reduction @Generation (MW) - Realistic Achievable Potential  

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l -   1.27 4.16 9 02 16.55 26 8 40.14 56 97 73.94 91.05 108 3 125.67 143.18 160 81 178 56 196.44 214.44 232.55 250.79 269 09

DLC Smart Thermostats Commercia l - - - - - - - - - - - - - - - - - - - -

Time-of-Use Opt-In Res identia l 0.98 2.92 5.8 9 57 14.14 18.56 22 82 26 88 30.95 35.05 39.17 43 3 47.46 51.64 55 84 60.05 64 29 68.55 72 83 77.13

Time-of-Use Opt-In Commercia l - - - - - - - - - - - - - - - - - - - -

Time-of-Use Opt-In Industria l 0.01 0.06 0.14 0 25 0.41 0.6 0 85 1.16 1.53 1.92 2 3 2.69 3 08 3.46 3 85 4.24 4.63 5.01 5.4 5.79

Cri tica l  Peak Pricing Rates Res identia l - 0.88 2 56 4 95 7.95 11.57 15 05 18 38 21.71 25.07 28.44 31 83 35 23 38.65 42 09 45.54 49 01 52.50 56 00 59 52

Cri tica l  Peak Pricing Rates Commercia l -   0.61 1 81 3 59 5.92 8.79 11 59 14 32 16.99 19.65 22.33 25 02 27.72 30.43 33.16 35.9 38.66 41.43 44 21 47 01

Cri tica l  Peak Pricing Rates Industria l -   0.1 0 31 0.61 1.01 1 5 1 98 2.46 2.93 3.4 3.87 4 33 4.8 5.27 5.74 6.21 6.67 7.14 7.61 8 08

Real  Time Pricing Commercia l -   0.2 0 58 1.12 1.82 2.64 3.45 4 23 5 5.76 6.53 7 3 8 08 8.86 9.64 10.43 11 22 12.02 12 82 13.62

Real  Time Pricing Industria l -   0.03 0.1 0.19 0.31 0.45 0 59 0.73 0.86 1 1.13 1 27 1.4 1.53 1.67 1.8 1 94 2.07 2 21 2 34

Total 1 6.08 15.45 29.3 48.09 70.91 96.47 125.12 153.92 182.9 212.07 241.42 270.95 300.66 330.55 360.62 390.86 421.28 451.86 482.58



NP 

20 CSR 4240-22.0.050 Vol. 5 - 134 File No. EO-2021-0331 
Demand-Side Resource Analysis  

Table 5-74 – Summer Maximum Achievable Potential Cumulative Net Coincident Demand Savings (MW) 

 

 

Table 5-75 – Winter Maximum Achievable Potential Cumulative Net Coincident Demand Savings (MW) 

Cumulative Summer Peak Reduction @Generation (MW) - Maximum Achievable Potential

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l - 2.67 8.76 19.04 35.01 56.79 85.23 121.2 157.57 194.33 231.48 269.01 306.92 345.2 383 84 422.85 462.22 501.95 542 04 582.28

DLC Smart Thermostats Commercia l - 0.28 0 93 2.01 3.68 5.94 8.88 12 58 16.31 20.06 23.83 27.63 31.45 35 29 39.16 43.05 46.97 50.91 54 87 58.84

Time-of-Use Opt-Out Res identia l 4.33 12.85 25 32 41.43 60.57 78.7 95.64 111 22 126.88 142.61 158.42 174.32 190.32 206.41 222.6 238.89 255 3 271.82 288.45 305.24

Time-of-Use Opt-Out Commercia l 3.95 11.84 23.7 39.49 59.18 78.83 98.41 117 93 137.51 157.17 176.91 196.74 216.65 236.64 256.72 276.92 297 2 317.56 338 358.54

Time-of-Use Opt-Out Industria l 0.23 0.71 1.43 2.38 3.57 4.76 5.95 7.13 8.32 9.5 10.68 11.87 13.05 14 23 15.4 16.58 17.76 18.93 20.1 21.28

Cri tica l  Peak Pricing Rates Res identia l - 2.33 6 88 13.49 21.88 31 8 41.07 49.6 58.17 66.78 75.43 84.13 92.89 101.69 110 55 119.47 128.45 137.49 146 59 155.79

Cri tica l  Peak Pricing Rates Commercia l - 2.4 7.2 14.39 23.96 35.89 47.79 59.64 71.54 83.48 95.47 107.51 119.61 131.75 143 95 156.22 168.53 180.9 193 32 205.79

Cri tica l  Peak Pricing Rates Industria l - 0.4 1 21 2.42 4.03 6.04 8.04 10 05 12.05 14.05 16.05 18.05 20.04 22 03 24 02 26.01 28 29.98 31 96 33.94

Real  Time Pricing Commercia l - 0.92 2.67 5.15 8.26 11 9 15.53 19.15 22.77 26.42 30.08 33.75 37.44 41.14 44 87 48.61 52.37 56.14 59 93 63.73

Real  Time Pricing Industria l - 0.16 0.45 0.87 1.39 2 2.61 3 23 3.84 4.45 5.06 5.67 6.27 6.88 7.49 8.09 8.7 9.31 9 91 10.52

Total 8.5 34.57 78.55 140.67 221.52 312.65 409.17 511.73 614.95 718.85 823.42 928.67 1034.63 1141.27 1248.6 1356.7 1465.49 1574.99 1685.18 1,795.95

Cumulative Winter Peak Reduction @Generation (MW) - Maximum Achievable Potential

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l - 1.9 6 24 13.53 24.82 40 2 60.21 85.45 110.91 136.58 162.44 188.51 214.77 241 21 267 85 294.66 321.66 348.83 376.18 403.64

DLC Smart Thermostats Commercia l - - - - - - - - - - - - - - - - - - - -

Time-of-Use Opt-Out Res identia l 2 5 7.42 14.61 23.9 34.95 45.39 55.15 64.11 73.12 82.16 91.23 100.35 109.5 118.68 127 91 137.17 146.47 155.81 165.18 174.6

Time-of-Use Opt-Out Commercia l 1.88 5.65 11 31 18.85 28.26 37.66 47.04 56 38 65.77 75.21 84.69 94.21 103.78 113.4 123 07 132.81 142.59 152.41 162 28 172.19

Time-of-Use Opt-Out Industria l 0.1 0.3 0.61 1.02 1.53 2.04 2.55 3 06 3.57 4.09 4.6 5.11 5.62 6.13 6.65 7.16 7.67 8.18 8.69 9.21

Cri tica l  Peak Pricing Rates Res identia l - 1.59 4.7 9.21 14.94 21.7 28.02 33 84 39.67 45.53 51.4 57.31 63.24 69.19 75.17 81.17 87.19 93.24 99 31 105.42

Cri tica l  Peak Pricing Rates Commercia l - 1.14 3.44 6.87 11.44 17.15 22.85 28 53 34.23 39.96 45.72 51 5 57.32 63.16 69 03 74.95 80.89 86.85 92 85 98.87

Cri tica l  Peak Pricing Rates Industria l - 0.17 0 52 1.04 1.73 2.59 3.45 4 32 5.18 6.05 6.91 7.78 8.64 9.51 10 37 11.24 12.1 12.97 13 83 14.7

Real  Time Pricing Commercia l - 0.44 1 28 2.46 3.95 5.69 7.42 9.16 10.9 12.64 14.4 16.17 17.94 19.72 21 51 23.32 25.13 26.95 28.78 30.62

Real  Time Pricing Industria l - 0.07 0.19 0.37 0.6 0.86 1.12 1 39 1.65 1.91 2.18 2.44 2.7 2.97 3 23 3.5 3.76 4.02 4 29 4.55

Total 4.48 18.69 42.89 77.25 122.21 173.28 227.82 286.24 345 404.12 463.57 523.37 583.51 643.98 704.79 765.96 827.45 889.27 951.39 1,013.78
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5.  For each year of the planning horizon, an estimate of the costs of each potential demand-side rate, including: 

A.  The cost of incentives to customers to participate in the potential demand-side rate paid by the utility.  The utility 

shall consider multiple levels of incentives to achieve customer participation in each potential demand-side rate, with 

corresponding adjustments to the maximum achievable potential and the realistic achievable potentials of that 

potential demand-side rate; 

The demand ride rates that were found to be cost effective do not include a direct incentive to customers paid by the 

utility. 

B.  The cost to the customer and to the utility of technology to implement the potential demand-side rate; 

 

AEG did not identify any costs to the customer for participating in demand-side rate programs. 

The total cost to the utility to implement the potential demand side rate is displayed in Table 5-

76 and Table 5-77 below for the realistic achievable potential scenarios and maximum achievable 

potential scenarios. 

 

  



NP 

20 CSR 4240-22.0.050 Vol. 5 - 136 File No. EO-2021-0331 
Demand-Side Resource Analysis  

Table 5-76 – Non-Incentive Costs for DR and DSR Options for Realistic Achievable Potential 

 

 

Table 5-77 – Non-Incentive Costs for DR and DSR Options for Maximum Achievable Potential 

Non-Incentive Costs - Realistic Achievable Potential

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l $0 $138,472 $174,694 $212,038 $284,178 $290,290 $330,710 $371,941 $26,510 $26,162 $25,754 $25,431 $25,160 $24,929 $24,765 $24,630 $24,467 $24,309 $24,381 $15,477

DLC Smart Thermostats Commercia l $0 $3,754 $4,641 $5,547 $7,322 $7,414 $8,370 $9,343 $703 $701 $699 $697 $695 $693 $692 $690 $688 $687 $684 $589

Time-of-Use Opt-In Res identia l $304,370 $299,406 $290,164 $276,274 $251,217 $6,759 $6,759 $6,759 $12,264 $11,889 $11,478 $11,131 $10,824 $10,549 $10,322 $10,118 $9,897 $9,682 $9,621 $11,439

Time-of-Use Opt-In Commercia l $17,032 $29,324 $29,445 $35,662 $35,656 $35,698 $51,011 $50,881 $52,284 $21,666 $6,210 $6,189 $6,170 $6,151 $6,132 $6,111 $6,092 $6,077 $6,056 $6,051

Time-of-Use Opt-In Industria l $802 $898 $895 $940 $940 $940 $1,051 $1,051 $1,051 $828 $717 $717 $717 $717 $717 $717 $717 $717 $717 $717

Cri tica l  Peak Pricing Rates Res identia l $0 $280,909 $256,508 $228,822 $193,930 $203,822 $6,115 $6,115 $10,755 $10,439 $10,092 $9,800 $9,541 $9,309 $9,118 $8,946 $8,759 $8,578 $8,527 $10,060

Cri tica l  Peak Pricing Rates Commercia l $0 $62,556 $61,424 $59,646 $57,823 $56,088 $3,169 $3,169 $3,169 $3,169 $4,312 $4,295 $4,279 $4,262 $4,247 $4,229 $4,213 $4,200 $4,182 $4,178

Cri tica l  Peak Pricing Rates Industria l $0 $1,194 $1,184 $1,169 $1,156 $1,143 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540

Real  Time Pricing Commercia l $0 $29,944 $28,410 $26,710 $25,050 $23,470 $10,535 $10,535 $10,535 $10,535 $10,863 $10,858 $10,853 $10,849 $10,844 $10,839 $10,834 $10,831 $10,826 $10,824

Real  Time Pricing Industria l $0 $2,008 $1,992 $1,975 $1,959 $1,943 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795

Total $322,204 $848,466 $849,357 $848,783 $859,230 $627,568 $420,054 $462,128 $119,604 $87,723 $72,460 $71,451 $70,574 $69,792 $69,170 $68,614 $68,000 $67,413 $67,328 $61,669

Non-Incentive Costs - Maximum Achievable Potential

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l $0 $223,009 $282,776 $344,392 $463,424 $473,509 $540,201 $608,233 $38,271 $37,696 $37,024 $36,490 $36,044 $35,662 $35,391 $35,170 $34,900 $34,639 $34,758 $20,067

DLC Smart Thermostats Commercia l $0 $5,924 $7,388 $8,882 $11,810 $11,964 $13,541 $15,146 $890 $886 $883 $880 $877 $874 $871 $868 $865 $863 $859 $701

Time-of-Use Opt-Out Res identia l $459,526 $444,441 $419,700 $384,610 $324,250 $6,303 $6,303 $6,303 $12,102 $11,583 $11,016 $10,534 $10,107 $9,721 $9,399 $9,109 $8,795 $8,491 $8,389 $12,411

Time-of-Use Opt-Out Commercia l $114 305 $114 770 $114 986 $114 936 $114 189 $5 400 $5 400 $5 400 $7 854 $7 815 $7 781 $7 744 $7 710 $7 676 $7 643 $7 605 $7 571 $7 545 $7 507 $7 513

Time-of-Use Opt-Out Industria l $1,229 $1,277 $1,253 $1,253 $1,253 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626

Cri tica l  Peak Pricing Rates Res identia l $0 $585,518 $557,538 $516,330 $446,193 $388,354 $6,115 $6,115 $13,654 $12,978 $12,242 $11,615 $11,060 $10,558 $10,140 $9,762 $9,355 $8,959 $8,827 $14,055

Cri tica l  Peak Pricing Rates Commercia l $0 $123,981 $124,312 $124,354 $123,720 $123,385 $3,169 $3,169 $5,886 $5,842 $5,805 $5,764 $5,727 $5,688 $5,652 $5,611 $5,572 $5,543 $5,502 $5,509

Cri tica l  Peak Pricing Rates Industria l $0 $1,864 $1,864 $1,864 $1,864 $1,864 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540

Real  Time Pricing Commercia l $0 $56,960 $52,297 $47,514 $42,509 $37,633 $10,535 $10,535 $11,363 $11,350 $11,339 $11,326 $11,315 $11,303 $11,292 $11,279 $11,268 $11,259 $11,246 $11,248

Real  Time Pricing Industria l $0 $2,304 $2,251 $2,199 $2,146 $2,094 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795

Total $575,060 $1,560,048 $1,564,364 $1,546,335 $1,531,359 $1,051,132 $588,224 $657,861 $92,981 $91,111 $89,049 $87,314 $85,800 $84,442 $83,350 $82,364 $81,287 $80,260 $80,048 $74,466
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Table 5-79 – Incremental Participants for DR and DSR Options 

 
 

Table 5-80 – Cumulative Participants for DR and DSR Options 

  

Incremental Participants for DR and DSR Options

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l - 2,245 2,870 3,514 4,758 4,862 5,558 6,268 308 302 295 290 285 281 278 276 273 270 271 122

DLC Smart Thermostats Commercia l - 54 68 83 111 113 128 144 5 5 5 5 5 4 4 4 4 4 4 3

Time-of-Use Opt-In Res identia l 4,016 3,949 3,824 3,637 3,298 - - - 74 69 64 59 55 51 48 45 42 39 39 63

Time-of-Use Opt-In Commercia l 164 330 332 416 416 416 623 621 640 227 18 18 18 18 17 17 17 17 16 16

Time-of-Use Opt-In Industria l 1 2 2 3 3 3 5 5 5 2 - - - - - - - - - -

Cri tica l  Peak Pricing Rates Res identia l - 3,708 3,379 3,005 2,534 2,668 - - 63 58 54 50 46 43 41 38 36 33 33 53

Cri tica l  Peak Pricing Rates Commercia l - 801 786 762 737 714 - - - - 15 15 15 15 15 14 14 14 14 14

Cri tica l  Peak Pricing Rates Industria l - 9 9 8 8 8 - - - - - - - - - - - - - -

Real  Time Pricing Commercia l - 262 241 218 196 175 - - - - 4 4 4 4 4 4 4 4 4 4

Real  Time Pricing Industria l - 3 3 2 2 2 - - - - - - - - - - - - - -

Total 4,181      11,363      11,513      11,648      12,064      8,960        6,313      7,037      1,094     663       455       440       428       416       407       399       390       381       381       274       

Cumulative Participants for DR and DSR Options

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l - 2,245 5,115 8,629 13,386 18,248 23,806 30,074 30,382 30,685 30,980 31,270 31,554 31,835 32,113 32,389 32,662 32,932 33,203 33,324

DLC Smart Thermostats Commercia l - 54 122 204 316 428 556 700 705 709 714 718 723 727 732 736 741 745 749 752

Time-of-Use Opt-In Res identia l 4,016 7,964 11,788 15,425 18,723 18,144 17,454 16,650 16,725 16,794 16,858 16,917 16,971 17,023 17,071 17,116 17,158 17,198 17,236 17,299

Time-of-Use Opt-In Commercia l 164 495 826 1,242 1,658 2,074 2,697 3,318 3,958 4,184 4,203 4,221 4,239 4,256 4,273 4,290 4,307 4,324 4,340 4,356

Time-of-Use Opt-In Industria l 1 4 6 9 12 15 20 24 29 30 30 30 30 30 30 30 30 30 30 30

Cri tica l  Peak Pricing Rates Res identia l - 3,708 7,086 10,091 12,626 15,293 14,712 14,035 14,097 14,156 14,209 14,259 14,305 14,348 14,389 14,427 14,463 14,496 14,528 14,582

Cri tica l  Peak Pricing Rates Commercia l - 801 1,587 2,349 3,087 3,801 3,710 3,617 3,542 3,527 3,543 3,558 3,573 3,587 3,602 3,616 3,630 3,644 3,658 3,672

Cri tica l  Peak Pricing Rates Industria l -   9 18 26 34 42 42 41 40 40 40 40 40 40 40 40 40 40 40 40

Real  Time Pricing Commercia l -   262 503 721 917 1,092 1,066 1,039 1,017 1,013 1,018 1,022 1,026 1,030 1,035 1,039 1,043 1,047 1,051 1,055

Real  Time Pricing Industria l - 3 6 8 10 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

Total 4,181      15,544      27,057      38,705      50,769      59,149      64,074    69,510    70,507   71,150  71,605  72,046  72,473  72,889  73,296  73,695  74,085  74,467  74,847  75,122  
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Table 5-81 – Incremental Summer Peak Reduction @Generation (MW) for DR and DSR Options 
 

 

 

Table 5-82 – Cumulative Summer Peak Reduction @Generation (MW) for DR and DR Options 

 

Incremental Summer Peak Reduction @Generation (MW) - Realistic Achievable Potential  

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l - 1.78 4 06 6 85 10.64 14.52 18 96 23 98 24.25 24.51 24.77 25 02 25 27 25 52 25.76 26.01 26 25 26.49 26.73 26 83

DLC Smart Thermostats Commercia l - 0.19 0.43 0.72 1.11 1.51 1 96 2.47 2.48 2.5 2.52 2 53 2 55 2.56 2 58 2.59 2.61 2.63 2.64 2.65

Time-of-Use Opt-In Res identia l 1.7 3.37 4 99 6 53 7.92 7.67 7 38 7 05 7.09 7.13 7.17 7 21 7 26 7.31 7 37 7.42 7.47 7.53 7 59 7.66

Time-of-Use Opt-In Commercia l 0.26 0.79 1 32 1 98 2.64 3 3 4 28 5 27 6.28 6.63 6.66 6.69 6.72 6.74 6.77 6.81 6 83 6.86 6 89 6 92

Time-of-Use Opt-In Industria l 0.04 0.13 0 21 0 32 0.43 0.53 0.69 0 85 1.01 1.06 1.06 1 06 1 06 1.05 1 05 1.05 1 05 1.05 1 05 1 05

Cri tica l  Peak Pricing Rates Res identia l - 1.29 2.46 3.5 4.38 5.31 5.11 4 87 4 9 4.93 4.96 4 99 5 02 5.06 5 09 5.13 5.17 5.21 5 25 5.3

Cri tica l  Peak Pricing Rates Commercia l - 1.27 2 52 3.72 4.88 6 5 85 5.7 5.57 5.55 5.57 5 59 5.62 5.64 5.66 5.69 5.72 5.74 5.76 5.79

Cri tica l  Peak Pricing Rates Industria l - 0.24 0.47 0.7 0.93 1.15 1.13 1.11 1.09 1.08 1.08 1 08 1 08 1.08 1 08 1.08 1 07 1.07 1 07 1 07

Real  Time Pricing Commercia l - 0.42 0.8 1.14 1.45 1.72 1.68 1.64 1.6 1.59 1.6 1.61 1.61 1.62 1.63 1.64 1.64 1.65 1.66 1.66

Real  Time Pricing Industria l - 0.08 0.15 0 22 0.28 0.33 0 32 0 32 0.31 0.31 0.31 0 31 0 31 0.31 0 31 0.31 0 31 0.31 0 31 0 31

Total 2 9.55 17.41 25.69 34.66 42.05 47.37 53.25 54.58 55.29 55.69 56.09 56.5 56.9 57.3 57.72 58.13 58.54 58.94 59.24

Cumulative Summer Peak Reduction @Generation (MW) - Realistic Achievable Potential  

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l -   1.78 5 84 12.69 23.34 37.86 56 82 80.8 105.05 129.56 154.32 179 34 204.61 230.13 255 89 281.9 308.15 334.64 361 36 388.19

DLC Smart Thermostats Commercia l -   0.19 0.62 1 34 2.45 3.96 5 92 8 39 10.87 13.37 15.89 18.42 20 97 23 53 26.11 28.7 31 31 33.94 36 58 39 23

Time-of-Use Opt-In Res identia l 1.7 5.07 10 05 16.58 24 5 32.18 39 56 46.61 53.69 60.82 67.99 75 2 82.47 89.78 97.15 104.56 112 04 119.57 127.16 134 82

Time-of-Use Opt-In Commercia l 0.26 1.05 2 37 4 36 7 10.29 14 58 19 85 26.12 32.76 39.42 46.1 52 82 59 56 66 33 73.14 79 98 86.84 93.73 100.65

Time-of-Use Opt-In Industria l 0.04 0.17 0 38 0.7 1.13 1.66 2 35 3.2 4.21 5.27 6.33 7 38 8.44 9.49 10 55 11.6 12.65 13.7 14.75 15.8

Cri tica l  Peak Pricing Rates Res identia l -   1.29 3.75 7 25 11.64 16.94 22 05 26 93 31.83 36.76 41.72 46.71 51.73 56.79 61 88 67.01 72.18 77.39 82.64 87 94

Cri tica l  Peak Pricing Rates Commercia l -   1.27 3.79 7 51 12.39 18.39 24 24 29 94 35.51 41.06 46.63 52 22 57 84 63.48 69.15 74.84 80 56 86.3 92 06 97 85

Cri tica l  Peak Pricing Rates Industria l -   0.24 0.71 1.42 2.35 3.49 4.62 5.73 6.82 7.9 8.98 10 06 11.14 12 21 13 29 14.37 15.44 16.51 17 59 18.66

Real  Time Pricing Commercia l -   0.42 1 21 2 36 3 8 5.53 7 21 8 85 10.45 12.04 13.64 15 25 16 86 18.48 20.11 21.74 23 39 25.03 26.69 28 35

Real  Time Pricing Industria l -   0.08 0 23 0.44 0.72 1.05 1 37 1.69 2 2.32 2.63 2 94 3 25 3.56 3 86 4.17 4.48 4.79 5.1 5.41

Total 1.99 10.88 26.74 49.59 79.64 115.02 152.81 193.28 233.91 274.76 315.84 357.16 398.72 440.51 482.53 524.8 567.29 610.01 652.94 696.06
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Table 5-83 – Incremental Winter Peak Reduction @Generation (MW) for DR and DR Options 

 

 

Table 5-84 – Cumulative Winter Peak Reduction @Generation (MW) for DR and DR Options 

  

Incremental Winter Peak Reduction @Generation (MW) - Realistic Achievable Potential  

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l -  1.27 2 89 4 86 7.53 10.25 13 34 16 83 16.97 17.11 17.25 17 38 17.5 17.63 17.75 17.88 18 18.12 18 24 18.3

DLC Smart Thermostats Commercia l -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   - 

Time-of-Use Opt-In Res identia l 0.98 1.94 2 88 3.77 4.57 4.42 4 25 4 06 4.08 4.1 4.12 4.14 4.16 4.18 4.2 4.22 4 24 4.26 4 28 4.3

Time-of-Use Opt-In Commercia l -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -

Time-of-Use Opt-In Industria l 0.01 0.05 0 08 0.12 0.15 0.19 0 25 0 31 0.37 0.39 0.39 0 39 0 39 0.39 0 39 0.39 0 39 0.39 0 39 0 39

Cri tica l  Peak Pricing Rates Res identia l -   0.88 1.68 2 39 2.99 3.62 3.48 3 32 3.34 3.36 3.37 3 39 3.4 3.42 3.44 3.45 3.47 3.49 3.5 3 52

Cri tica l  Peak Pricing Rates Commercia l -   0.61 1.2 1.78 2.33 2.87 2.8 2.73 2.67 2.66 2.68 2.69 2.7 2.71 2.73 2.74 2.76 2.77 2.78 2.79

Cri tica l  Peak Pricing Rates Industria l -   0.1 0.2 0.3 0.4 0.49 0.49 0.48 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47

Real  Time Pricing Commercia l -   0.2 0 38 0 55 0.69 0.82 0.8 0.78 0.77 0.76 0.77 0.77 0.78 0.78 0.78 0.79 0.79 0.8 0.8 0.8

Real  Time Pricing Industria l -   0.03 0 06 0 09 0.12 0.14 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13

Total 1 5.08 9.37 13.85 18.79 22.82 25.56 28.65 28.8 28.98 29.16 29.35 29.53 29.71 29.89 30.07 30.24 30.42 30.58 30.71

Cumulative Winter Peak Reduction @Generation (MW) - Realistic Achievable Potential  

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l -   1.27 4.16 9 02 16.55 26 8 40.14 56 97 73.94 91.05 108 3 125.67 143.18 160 81 178 56 196.44 214.44 232.55 250.79 269 09

DLC Smart Thermostats Commercia l - - - - - - - - - - - - - - - - - - - -

Time-of-Use Opt-In Res identia l 0.98 2.92 5.8 9 57 14.14 18.56 22 82 26 88 30.95 35.05 39.17 43 3 47.46 51.64 55 84 60.05 64 29 68.55 72 83 77.13

Time-of-Use Opt-In Commercia l - - - - - - - - - - - - - - - - - - - -

Time-of-Use Opt-In Industria l 0.01 0.06 0.14 0 25 0.41 0.6 0 85 1.16 1.53 1.92 2 3 2.69 3 08 3.46 3 85 4.24 4.63 5.01 5.4 5.79

Cri tica l  Peak Pricing Rates Res identia l - 0.88 2 56 4 95 7.95 11.57 15 05 18 38 21.71 25.07 28.44 31 83 35 23 38.65 42 09 45.54 49 01 52.50 56 00 59 52

Cri tica l  Peak Pricing Rates Commercia l -   0.61 1 81 3 59 5.92 8.79 11 59 14 32 16.99 19.65 22.33 25 02 27.72 30.43 33.16 35.9 38.66 41.43 44 21 47 01

Cri tica l  Peak Pricing Rates Industria l -   0.1 0 31 0.61 1.01 1 5 1 98 2.46 2.93 3.4 3.87 4 33 4.8 5.27 5.74 6.21 6.67 7.14 7.61 8 08

Real  Time Pricing Commercia l -   0.2 0 58 1.12 1.82 2.64 3.45 4 23 5 5.76 6.53 7 3 8 08 8.86 9.64 10.43 11 22 12.02 12 82 13.62

Real  Time Pricing Industria l -   0.03 0.1 0.19 0.31 0.45 0 59 0.73 0.86 1 1.13 1 27 1.4 1.53 1.67 1.8 1 94 2.07 2 21 2 34

Total 1 6.08 15.45 29.3 48.09 70.91 96.47 125.12 153.92 182.9 212.07 241.42 270.95 300.66 330.55 360.62 390.86 421.28 451.86 482.58
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Table 5-85 – Non-Incentive Utility Costs for DR and DR Options 

 

 

Table 5-86 – Annual DR and DSR Option Benefits (NPV) 

Non-Incentive Costs - Maximum Achievable Potential

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l $0 $223,009 $282,776 $344,392 $463,424 $473,509 $540,201 $608,233 $38,271 $37,696 $37,024 $36,490 $36,044 $35,662 $35,391 $35,170 $34,900 $34,639 $34,758 $20,067

DLC Smart Thermostats Commercia l $0 $5,924 $7,388 $8,882 $11,810 $11,964 $13,541 $15,146 $890 $886 $883 $880 $877 $874 $871 $868 $865 $863 $859 $701

Time-of-Use Opt-Out Res identia l $459,526 $444,441 $419,700 $384,610 $324,250 $6,303 $6,303 $6,303 $12,102 $11,583 $11,016 $10,534 $10,107 $9,721 $9,399 $9,109 $8,795 $8,491 $8,389 $12,411

Time-of-Use Opt-Out Commercia l $114 305 $114 770 $114 986 $114 936 $114 189 $5 400 $5 400 $5 400 $7 854 $7 815 $7 781 $7 744 $7 710 $7 676 $7 643 $7 605 $7 571 $7 545 $7 507 $7 513

Time-of-Use Opt-Out Industria l $1,229 $1,277 $1,253 $1,253 $1,253 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626 $626

Cri tica l  Peak Pricing Rates Res identia l $0 $585,518 $557,538 $516,330 $446,193 $388,354 $6,115 $6,115 $13,654 $12,978 $12,242 $11,615 $11,060 $10,558 $10,140 $9,762 $9,355 $8,959 $8,827 $14,055

Cri tica l  Peak Pricing Rates Commercia l $0 $123,981 $124,312 $124,354 $123,720 $123,385 $3,169 $3,169 $5,886 $5,842 $5,805 $5,764 $5,727 $5,688 $5,652 $5,611 $5,572 $5,543 $5,502 $5,509

Cri tica l  Peak Pricing Rates Industria l $0 $1,864 $1,864 $1,864 $1,864 $1,864 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540 $540

Real  Time Pricing Commercia l $0 $56,960 $52,297 $47,514 $42,509 $37,633 $10,535 $10,535 $11,363 $11,350 $11,339 $11,326 $11,315 $11,303 $11,292 $11,279 $11,268 $11,259 $11,246 $11,248

Real  Time Pricing Industria l $0 $2,304 $2,251 $2,199 $2,146 $2,094 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795 $1,795

Total $575,060 $1,560,048 $1,564,364 $1,546,335 $1,531,359 $1,051,132 $588,224 $657,861 $92,981 $91,111 $89,049 $87,314 $85,800 $84,442 $83,350 $82,364 $81,287 $80,260 $80,048 $74,466

Program Annual Benefits - Realistic Achievable Potential

Program
Customer 

Segment
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

DLC Smart Thermostats Res identia l $0 $70,316 $116,071 $326,543 $559,566 $652,666 $1,121,197 $2,090,350 $2,282,431 $2,140,938 $2,172,694 $2,223,297 $2,260,577 $2,265,088 $2,538,563 $2,677,359 $2,777,903 $3,021,587 $3,351,335 $3,413,603

DLC Smart Thermostats Commercia l $0 $4,367 $7,171 $20,076 $34,244 $39,769 $68,041 $126,384 $137,524 $128,584 $130,103 $132,762 $134,632 $134,562 $150,444 $158,296 $163,867 $177,853 $196,822 $200,491

Time-of-Use Opt-In Res identia l $96,248 $181,761 $217,912 $399,514 $555,377 $488,510 $570,989 $731,465 $782,600 $745,286 $751,778 $767,838 $778,421 $781,363 $854,137 $892,022 $917,668 $982,374 $1,071,800 $1,095,117

Time-of-Use Opt-In Commercia l $8,495 $24,536 $32,453 $70,685 $107,056 $119,991 $192,651 $324,912 $413,654 $412,117 $415,455 $423,393 $428,478 $428,891 $470,347 $491,680 $505,358 $541,552 $591,771 $602,464

Time-of-Use Opt-In Industria l $1,960 $5,823 $7,814 $16,549 $25,194 $28,492 $45,174 $75,000 $94,818 $94,358 $94,644 $96,030 $96,699 $96,400 $104,815 $108,742 $111,140 $118,252 $128,222 $129,843

Cri tica l  Peak Pricing RatesRes identia l $0 $49,356 $68,043 $162,782 $224,669 $232,244 $295,077 $416,978 $453,323 $423,159 $427,634 $436,155 $442,210 $441,847 $494,394 $520,424 $539,187 $585,827 $648,775 $663,917

Cri tica l  Peak Pricing RatesCommercia l $0 $42,933 $61,412 $152,029 $220,214 $231,469 $297,935 $429,567 $454,521 $420,119 $424,218 $431,950 $437,271 $436,248 $487,095 $512,422 $529,601 $574,026 $634,483 $646,737

Cri tica l  Peak Pricing RatesIndustria l $0 $8,119 $11,787 $28,706 $41,930 $44,591 $57,364 $82,638 $87,724 $81,111 $81,482 $82,576 $83,157 $82,580 $91,559 $95,622 $98,313 $105,916 $116,301 $117,928

Real  Time Pricing Commercia l $0 $20,773 $32,243 $64,859 $94,278 $101,703 $120,745 $158,325 $164,954 $155,454 $156,696 $159,775 $161,734 $162,081 $176,933 $184,718 $189,608 $202,580 $220,693 $224,613

Real  Time Pricing Industria l $0 $3,759 $5,834 $11,813 $17,239 $18,673 $22,386 $29,662 $31,061 $29,218 $29,307 $29,738 $29,946 $29,858 $32,449 $33,661 $34,399 $36,590 $39,664 $40,165

Total $106,703 $411,743 $560,740 $1,253,556 $1,879,765 $1,958,108 $2,791,559 $4,465,280 $4,902,610 $4,630,345 $4,684,011 $4,783,513 $4,853,125 $4,858,918 $5,400,737 $5,674,945 $5,867,045 $6,346,556 $6,999,865 $7,134,877
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Data collection consisted of regional and national secondary research. The data collection 

process yields many of the key analysis inputs which allow us to characterize the options. 

 

Market characterization establishes which customer classes will be included and determines if 

there are any additional segments of interest. It incorporates the utility data provided during the 

data collection effort and develops a baseline forecast of demand by segment over the study 

horizon. This step is important because it frames the space in which the study will take place and 

defines the customer groups which the study will investigate. 

 

A list of DR and DSR options is developed and then assessed for applicability to the Liberty-Empire 

market as characterized in the previous step. The outcome of this step finalizes a list of DR and 

DSR options which will be included in the study. 

 

Next, each of the DR and DSR options is characterized using the best available information to 

describe the option as it might be implemented and estimate the option impacts, participation 

and costs. This step yields the inputs to the potential analysis that will result in estimates at each 

level of potential. 

 

Finally, AEG estimates the technical achievable, realistic achievable and maximum achievable 

potential for the set of options AEG characterized across the entire service area. In order to 

estimate the technical achievable potential, each option is first looked at on a standalone basis 

(and without an economic screen). Secondly, a participation hierarchy is imposed so that 

customers can only participate in a maximum of one option of the same type.24 This eliminates 

double counting. In this “integrated” case, an economic screen is also applied to remove options 

that do not have a TRC benefit to cost ratio >1.0. These are achievable potential estimates. 

 
 

 
24 The participation hierarchy applies only to programs that are similar or are targeting the same load. For 
example, DLC CAC participants cannot participant in the DLC Smart Thermostat program and TOU participants 
cannot participant in a Critical Peak Pricing Rate. 
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Market Characterization  

The analysis begins with segmentation of the Liberty-Empire customer base and a description of 

how customers use energy during summer and winter peak hours. 

 

The DR analysis is conducted for the same three sectors as the EE analysis: residential, 

commercial, and industrial. For programs where only large commercial and industrial customers 

are eligible (i.e. Curtailment), participation rates were adjusted to reflect only those customers 

with peak usage of 300 kW or higher in the study base year. Similar to the EE portion of the 

analysis, opt out customers are excluded throughout the DR and DSR potential analysis. 

 

Demand Response Options 

The structure of, and process for, the DR and DSR potential assessment is similar to the EE 

potential analysis. The key difference is that DR and DSR are “program” options (not measures), 

meaning that customers will not take these actions without a utility offering. DR requires an 

option to induce savings (i.e., there is no naturally occurring DR). Similarly, DSR requires a “rate 

structure” to supply a price signal to induce savings or shift demand. 

 

While DR and DSR are quite different from the customers’ perspective, they are similar with 

respect to modeling requirements, so we analyze them together. Some options will target the 

same customers, so we take steps to avoid double-counting and overstating of participation. 

 

In general, demand response options are controllable or dispatchable programmatic options 

where customers agree to reduce, shift, or modify their load during a specific number of hours 

throughout the year. Table 5-87 presents each of the final DR options that are included in this 

study and briefly describe each option. Note that Behavioral DR is voluntary and not dispatchable. 
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Detailed descriptions of each of the demand response program options and demand side rates 

can be found in the full analysis report.26 

 

After the option list is developed, each option is characterized with respect to the achievable 

potential cases on a variety of different components, including participation rates, per customer 

impacts, and costs. 

 

Participation Rates 

Participation rate assumptions are defined as the percent of eligible customers who take part in 

a given option in a given year. Note that a customer is not considered eligible if they do not have 

the relevant equipment or are already participating in a mutually exclusive option. It is important 

to note that the percentage indicates the percentage of the eligible population that we assume 

will participate in each option. The eligible population reflects appliance saturation rates (e.g., 

the share of customers with electric water heating), large commercial and industrial 

segmentation for relevant programs, and the option hierarchy, described in the next section. The 

participation rates were sourced from recent evaluations and reports on currently implemented 

programs and rates, then adjusted to reflect implementation in the Liberty-Empire service 

territory. 

 

In general, new DR and DSR options need time to ramp up and reach a steady state. During ramp 

up, customer education, marketing and recruitment take place, as well as the physical 

implementation and installation of any hardware, software, telemetry, or other equipment 

required. For Liberty-Empire, AEG assumed the different types of options ramp up over three to 

seven years, typical of industry experience. 

 

DLC and rate-based options have participation ramp ups following an “S-shaped” diffusion curve 

over a five-year timeframe. This ramp was adjusted for the TOU option to reflect the target 

participation of the Liberty-Empire 2022 pilot. Curtailment Agreements are typically third-party-

 
26 See Appendix 5A. 
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 DEMAND-SIDE PROGRAM COST-EFFECTIVENESS 

 
(5) The utility shall describe and document its evaluation of the cost effectiveness of each potential demand-side 

program developed pursuant to section (3) and each potential demand-side rate developed pursuant to section (4).  All 

costs and benefits shall be expressed in nominal dollars. 

 (A) In each year of the planning horizon, the benefits of each potential demand-side program and each potential 

demand-side rate shall be calculated as the cumulative demand reduction multiplied by the avoided demand cost plus 

the cumulative energy savings multiplied by the avoided energy cost.  These calculations shall be performed both with 

and without the avoided probable environmental costs.  The utility shall describe and document the methods, data, and 

assumptions it used to develop the avoided costs. 

1.  The utility avoided demand cost shall include the capacity cost of generation, transmission, and distribution facilities, 

adjusted to reflect reliability reserve margins and capacity losses on the transmission and distribution systems, or the 

corresponding market-based equivalents of those costs.  The utility shall describe and document how it developed its 

avoided demand cost, and the capacity cost chosen shall be consistent throughout the triennial compliance filing. 

 

Avoided Demand Cost 

Liberty-Empire’s avoided demand cost projections are based on a combination of sources that 

aim to develop a reasonable benchmark for the value of capacity.  Because the SPP market does 

not have a formal capacity market and because Liberty-Empire’s own supply-demand balance 

dynamics will evolve over time, it is necessary to consider a combination of fundamental SPP 

market drivers and utility-specific cost drivers in developing the estimate.  The following section 

presents the rationale and drivers behind Liberty-Empire’s avoided demand cost projections for 

three distinct periods. 

 

Years 2022-2026: For the forecast period in which Liberty-Empire has an adequate reserve 

margin, the avoided cost of capacity is based on the net avoidable “going-forward” costs (fixed 

operations and maintenance costs and annual new capital expenditures, less projected energy 

margins) of the marginal plant in Liberty-Empire’s existing generation portfolio. The marginal 

plant in Liberty-Empire’s existing generation portfolio was determined by analyzing each existing 

plant’s most recent budgeted fixed O&M costs and new capex less the projected energy margins 

that each plant was projected to earn in the SPP power market under Liberty-Empire’s Base Case 

market conditions, producing the “net going-forward cost” of each plant. Based on a comparison 

of the net going-forward costs at each plant, Liberty-Empire determined that Iatan 1 has the 
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highest going-forward costs on average for the period and is thus the marginal retirement 

candidate in the portfolio. Therefore, the plant’s going-forward costs are representative of the 

costs needed for Liberty-Empire to avoid a capacity deficit.  

 

Years 2027-2028: For the period in which it was uncertain whether or not Liberty-Empire would 

have an adequate reserve margin because it was dependent on the retirement date of Energy 

Center 1 and 2, Liberty-Empire took an average of Iatan 1’s net avoidable going-forward cost and 

the fundamentally-derived CRA SPP capacity price forecast. The rationale for this approach is that 

while Liberty-Empire is currently long capacity, this situation is dependent on maintaining all 

capacity resources in the existing fleet. While Liberty-Empire may have significant going-forward 

Iatan 1 costs during this time period, Liberty-Empire could, in theory, retire Iatan 1 and find a 

bilateral capacity opportunity in the market.  Therefore, the 2027-2028 avoided demand cost 

splits the difference between the CRA SPP capacity price and the Iatan 1 going-forward cost.  

 

Years 2029+: In the years in which it is certain that Liberty-Empire would require new additional 

generation capacity, the avoided demand cost projection is based on a transition to the projected 

cost of new entry (“CONE,” which includes capital costs and ongoing fixed operations and 

maintenance costs) in SPP, net of expected energy margins in the SPP market. CRA’s 

fundamentals-based SPP power market forecast projects a need for new capacity in the late 

2020s and early 2030s as reserve margins decline due to growing SPP load, regional plant 

retirements, and declining ELCC. The cost of the new entrant in this time period is set by a blend 

of gas CC, gas CT, and battery storage, based on the rationale that the marginal capacity type is 

currently uncertain but is most likely to be one of these technology types. The value of capacity 

grows in the broader SPP market over this period due to larger “missing money” resulting from 

declining storage ELCC and lower energy margins as renewables push prices down.  

 

The avoided demand cost projection used by Liberty-Empire in the 2022 IRP is shown in Figure 5-

32 in 2020 dollars per kW-year.  
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Figure 5-34 – Projections of Price for CO2 ($/ton) for the Low and Base Avoided Probable 

Environmental Cost Scenarios 

**Confidential in Its Entirety** 

 

CRA analyzed the SPP power market implications associated with the Low CO2 case within the 

Base Gas market scenario. Figure 5-35 illustrates Liberty-Empire’s assumptions for the avoided 

energy costs ($/MWh) for the Base Gas scenario with and without a carbon price.  These prices 

represent the all-hours SPP South price forecast in 2020 dollars per MWh. 
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Table 5-91 – Total Resource Cost Test Program Costs 
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2.  The costs of each potential demand-side rate shall be calculated as the sum of all incremental costs that are due to 

the rate (including both utility and participant contributions) plus utility costs to administer, deliver, and evaluate each 

potential demand-side rate; and 

 

Table 5-91 above details the Total Resource Cost Test Program Costs. 

 
3.  For purposes of this test, the costs of potential demand-side programs and potential demand-side rates shall not 

include lost revenues or utility incentive payments to customers. 

 

The total resource cost test did not include lost revenues or utility payments to customers.   

 
(C) The utility cost test shall also be performed for purposes of comparison.  In each year of the planning horizon— 

1.  The costs of each potential demand-side program and potential demand-side rate shall be calculated as the sum of 

all utility incentive payments plus utility costs to administer, deliver, and evaluate each potential demand-side program 

or potential demand-side rate; 

 

The demand-side bundle utility cost test costs are shown in Table 5-92 below. This includes 

incentives and non-incentives. 
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Table 5-92 – Utility Cost Test Costs 
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2.  For purposes of this test, the costs of potential demand-side programs and potential demand-side rates shall not 

include lost revenues; and 

 

The utility cost test does not include lost revenues.   

 
3.  The costs shall include, but separately identify, the costs of any rate of return or incentive included in the utility’s 

recovery of demand-side program costs. 

 

The demand-side program utility cost test was modified to include an estimated utility incentive 

of 10% of the total budget, presented in Table 5-93 and Table 5-94 below. The utility incentive 

was applied at the portfolio level, therefore, only affecting the portfolio level ratio.
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Table 5-93 – Utility Cost Test Costs Modified with Utility Incentive 

 

Table 5-94 – Utility Cost Test Ratios Modified with Utility Incentive 
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(D) The present value of program benefits minus the present value of program costs over the planning horizon must be 

positive or the ratio of annualized benefits to annualized costs must be greater than one (1) for a potential demand-side 

program or potential demand-side rate to pass the utility cost test or the total resource cost test.  The utility may relax 

this criterion for programs that are judged to have potential benefits that are not captured by the estimated load 

impacts or avoided costs, including programs required to comply with legal mandates. 

 

The demand-side program total resource cost test and utility cost test benefit-cost ratios are 

shown in the tables below.   

 
(E) The utility shall provide results of the total resource cost test and the utility cost test for each potential demand-side 

program evaluated pursuant to subsection (5)(B) and for each potential demand–side rate evaluated pursuant to 

subsection (5)(C) of this rule, including a tabulation of the benefits (avoided costs), demand-side resource costs, and net 

benefits or costs. 

 

The demand-side program total resource cost test and utility cost test benefit-cost ratios are 

shown in the tables below.   
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Table 5-95 – Total Resource Cost Test Program Costs 

 

Table 5-96 – Total Resource Cost Test Program Benefits 
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Table 5-97 – Total Resource Cost Test Benefit-Cost Ratio 

 

Table 5-98 – Utility Cost Test Program Costs 
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Table 5-99 – Utility Cost Test Program Benefits 

 

Table 5-100 – Utility Cost Test Benefit-Cost Ratio 
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(F) If the utility calculates values for other tests to assist in the design of demand-side programs or demand-side rates, 

the utility shall describe and document the tests and provide the results of those tests. 

 

Three other benefit-cost tests were utilized to analyze cost-effectiveness from different 

perspectives: 

 

• Participant Cost Test quantifies the benefits and costs to the customer due to program 

participation.   

• Ratepayer Impact Measure (“RIM”) Cost Test measures what happens to a customer’s 

rates due to changes in utility revenues and operating costs.   

• Societal Cost Test measures the effects of a program on society as a whole.  
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Table 5-101 – Participant Cost Test Benefit-Cost Ratio 

 

Table 5-102 – Ratepayer Impact Cost Test Benefit-Cost Ratio 
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Table 5-103 – Societal Cost Test Benefit-Cost Ratio 
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(G) The utility shall describe and document how it performed the cost effectiveness assessments pursuant to section (5) 

and shall describe and document its methods and its sources and quality of information. 

 

Liberty-Empire engaged AEG to conduct a Demand-Side Management Potential Study and assist 

with demand-side program design in Liberty-Empire’s Missouri service territory.   As part of the 

potential study, a comprehensive list of EE/DR measures was developed and screened for cost-

effectiveness (i.e. a TRC benefit-cost ratio of at least 1.0).  Each measure was characterized with 

energy and demand savings, incremental cost, service life, and other performance factors, 

drawing upon data from well-vetted national and regional sources. Energy-efficient measure 

energy and demand impacts were calculated using generally accepted engineering algorithms 

based on a set of reasonable assumptions.  Because of the diversity in equipment and energy 

consumption patterns across multiple building types and end-uses, there exists a variability in 

these savings estimates as they relate to program design and target markets, particularly at the 

planning stage of these programs.  

 

The TRC test is the primary method of assessing the cost-effectiveness of energy efficient 

measures and programs. The TRC test is a widely accepted methodology that has been used 

across the United States for over twenty-five years. TRC measures the net costs and benefits of 

an energy efficiency program as a resource option based on the total costs of the program, 

including both the participant’s and the utility’s costs. This test represents the combination of 

the effects of a program on both participating and non-participating customers.  

 

Five other main benefit-cost tests were utilized to analyze cost-effectiveness from different 

perspectives: 

 

• Participant Cost Test (“PCT”) quantifies the benefits and costs to the customer due to 

program participation.   

• Ratepayer Impact Measure Cost Test (“RIM”) measures what happens to a customer’s 

rates due to changes in utility revenues and operating costs. 
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and non-ideal implementation conditions. These measures are delivered under less than 

ideal market conditions.  

• MAP Portfolio.  The Maximum Achievable Potential (“MAP”) candidates from the DSM 

Potential Study that Liberty-Empire proposes passing into the integration phase. This 

portfolio reflects expected program participation given favorable market implementation 

and few barriers to customer adoption. Information channels are assumed to be 

established and efficient for marketing, educating consumers, and coordinating with 

dealers and delivery partners. Under this scenario, incentives represent a substantial 

portion of the incremental cost combined with high administrative and marketing costs.  

• RAP- Portfolio. Alternative demand-side portfolio designed to represent one-quarter of 

the RAP portfolio participation.  

• RAP+ Portfolio. Alternative demand-side portfolio designed to represent the midpoint 

between the RAP and MAP portfolios. 

• RAP with TOU Opt-Out Portfolio. Alternative demand-side portfolio designed to 

represent the RAP portfolio with the Time of Use Opt-Out demand response program 

included instead of the Time of Use Opt-in program. 

 

Liberty-Empire provided several different commodity cost scenarios, each described in Section 5. 

For the purposes of this Demand Side Management analysis, the base avoided energy cost 

scenario and the “base + carbon” scenario, which incorporated a cost for avoided CO2 emissions, 

were used to screen measures. The energy efficiency portfolios described above were screened 

using the base scenario. The RAP Portfolio was also screened utilizing the “base + carbon” 

scenario. 

All bundles were designed with cost effectiveness measures. Measures were bundled based on 

the end-use, sector and implementation strategy. Incentive costs and non-incentive costs were 

assigned to bundles. Options were rescreened at the after measure bundling and cost 

assignment. Cost effectiveness at the option level was balanced with implementation 
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concerns27. Finally, the bundles were placed into three levels of first year $/kWh (low, medium, 

and high), and DR/DSR bundle. 

The measure lifetime, gross energy and demand savings per unit and incremental cost per unit, 

as well as measure input source documentation are detailed Appendix 5B.  Several sources of 

data were used to characterize the energy efficiency measures. AEG used recent studies 

performed for the Midwest, AEG data (e.g., DEEM database), and national and well-vetted 

regional data sources. 

 

  

 
27 Strategic Energy Management falls just below a 1.0 TRC in the first three of the projection. To balance cost 
effectiveness and implementation concerns, the program was left within the portfolio to allow for time to ramp 
up.  
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 TOTAL RESOURCE COST TEST 

 
(6) Potential demand-side programs and potential demand-side rates that pass the total resource cost test including 

probable environmental costs shall be considered as demand-side candidate resource options and must be included in 

at least one (1) alternative resource plan developed pursuant to 20 CSR 4240-22.060(3). 

 

Potential demand-side programs and demand-side rate pilot programs that passed the total 

resource cost test (i.e. achieved a TRC benefit-cost ratio of at least 1.0) were considered as a 

demand-side candidate resource options and were included in at least one of the five alternative 

resource plans. 

 
(A) The utility may bundle demand-side candidate resource options into portfolios, as long as the requirements pursuant 

to section (1) are met and as long as multiple demand-side candidate resource options and portfolios advance for 

consideration in the integrated resource analysis in 20 CSR 4240-22.060.  The utility shall describe and document how 

its demand-side candidate resource options and portfolios satisfy these requirements. 

 

Measures that were cost-effective within LoadMAP are included in the economic and 

achievable potential. The DSM Potential Study MAP and RAP were exported into the DSM 

bundle design.  The measures were vetted for inclusion in a DSM program and measures were 

bundled into programs and re-screened for cost-effectiveness.   

 

AEG utilized its BenCost model42 to perform the benefit-cost screening and develop the DSM 

Program Design. AEG considered several energy efficiency portfolios based on the cost-

effective measures.   

• RAP Portfolio. The Realistic Achievable Potential (“RAP”) candidates from the DSM 

Potential Study that Liberty-Empire proposes to pass to the integration phase. This 

portfolio reflects expected program participation given barriers to customer acceptance 

and non-ideal implementation conditions. These measures are delivered under less than 

ideal market conditions.  

• MAP Portfolio.  The Maximum Achievable Potential (“MAP”) candidates from the DSM 

Potential Study that Liberty-Empire proposes passing into the integration phase. This 

 
42 Notices  

del is consistent with the California Standard Practice Manual. 



NP 

20 CSR 4240-22.0.050 Vol. 5 - 175 File No. EO-2021-0331 
Demand-Side Resource Analysis  

portfolio reflects expected program participation given favorable market implementation 

and few barriers to customer adoption. Information channels are assumed to be 

established and efficient for marketing, educating consumers, and coordinating with 

dealers and delivery partners. Under this scenario, incentives represent a substantial 

portion of the incremental cost combined with high administrative and marketing costs.  

• RAP- Portfolio. Alternative demand-side portfolio designed to represent one-quarter of 

the RAP portfolio participation.  

• RAP+ Portfolio. Alternative demand-side portfolio designed to represent the midpoint 

between the RAP and MAP portfolios. 

• RAP with TOU Opt-Out Portfolio. Alternative demand-side portfolio designed to 

represent the RAP portfolio with the Time of Use Opt-Out demand response program 

included instead of the Time of Use Opt-in program. 

 

Liberty-Empire provided several different commodity cost scenarios, each described in Section 5. 

For the purposes of this Demand Side Management analysis, the “base carbon” scenario, which 

incorporated a cost for avoided CO2 emissions, was used to screen measures. The energy 

efficiency portfolios described above and the RAP Portfolio were also screened using the base 

carbon scenario. 

 
(B) For each demand-side candidate resource option or portfolio, the utility shall describe and document the time-

differentiated load impact estimates over the planning horizon at the level of detail required by the supply system 

simulation model that is used in the integrated resource analysis, including a tabulation of the estimated annual change 

in energy usage and in diversified demand for each year in the planning horizon due to the implementation of the 

candidate demand-side resource option or portfolio. 

 

The time-differentiated load impacts assumption and descriptions for each demand-side 

candidate resource option is provided in the appendices located in Appendix 5B. Additionally, 

impacts for energy and demand are included in Table 5-50 through Table 5-53 for RAP by 

bundle option and Table 5-105 through Table 5-109 for aggregated results by bundle scenario. 

 
(C) The utility shall describe and document its assessment of the potential uncertainty associated with the load impact 

estimates of the demand-side candidate resource options or portfolios.  The utility shall estimate— 
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The demand-side program cost-effectiveness evaluation included an analysis of five program 

scenarios to account for potential uncertainty.  

 
1.  The impact of the uncertainty concerning the customer participation levels by estimating and comparing the 

maximum achievable potential and realistic achievable potential of each demand-side candidate resource option or 

portfolio; and 

 

The demand-side program cost-effectiveness evaluation included an analysis of five program 

scenarios with varying participation levels and incentives to account for potential uncertainty.  

 
2.  The impact of uncertainty concerning the cost effectiveness by identifying uncertain factors affecting which end-use 

resources are cost effective.  The utility shall identify how the menu of cost effective end-use measures changes with 

these uncertain factors and shall estimate how these changes affect the load impact estimates associated with the 

demand-side candidate resource options. 

 

The demand-side program cost-effectiveness evaluation included an analysis of five program 

scenarios with varying participation levels and incentives to account for potential uncertainty.   

 

• RAP Portfolio. The Realistic Achievable Potential (“RAP”) candidates from the DSM 

Potential Study that Liberty-Empire proposes to pass to the integration phase. This 

portfolio reflects expected program participation given barriers to customer acceptance 

and non-ideal implementation conditions. These measures are delivered under less than 

ideal market conditions.  

• MAP Portfolio.  The Maximum Achievable Potential (“MAP”) candidates from the DSM 

Potential Study that Liberty-Empire proposes passing into the integration phase. This 

portfolio reflects expected program participation given favorable market implementation 

and few barriers to customer adoption. Information channels are assumed to be 

established and efficient for marketing, educating consumers, and coordinating with 

dealers and delivery partners. Under this scenario, incentives represent a substantial 

portion of the incremental cost combined with high administrative and marketing costs.  

• RAP- Portfolio. Alternative demand-side portfolio designed to represent one-quarter of 

the RAP portfolio participation.  
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• RAP+ Portfolio. Alternative demand-side portfolio designed to represent the midpoint 

between the RAP and MAP portfolios. 

• RAP with TOU Opt-Out Portfolio. Alternative demand-side portfolio designed to 

represent the RAP portfolio with the Time of Use Opt-Out demand response program 

included instead of the Time of Use Opt-in program. 

 

Liberty-Empire provided several different commodity cost scenarios, each described in Section 5. 

For the purposes of this Demand Side Management analysis, the “base carbon” scenario, which 

incorporated a cost for avoided CO2 emissions, was used to screen measures. The energy 

efficiency portfolios described above and the RAP Portfolio were also screened using the base 

carbon scenario. 
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Table 5-105 – Comparison of Incremental Participation by Scenario 

 

Table 5-106 – Comparison of Net MWh Savings by Scenario 

 

Table 5-107 – Comparison of Net Coincidence MW Savings by Scenario 

 

Table 5-108 – Comparison of Incentives by Scenario 

 

Table 5-109 – Comparison of Total Utility Administrative Costs by Scenario 
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 DEVELOPMENT OF EVALUATION PLANS 

 
(7) For each demand-side candidate resource option identified in section (6), the utility shall describe and document the 

general principles it will use to develop evaluation plans pursuant to 20 CSR 4240-22.070(8).  The utility shall verify that 

the evaluation costs in subsections (5)(B) and (5)(C) are appropriate and commensurate with these evaluation plans and 

principles. 

 

Liberty-Empire has designated approximately 5% of its portfolio budget for Evaluation, 

Measurement and Verification (“EM&V”) activities. To cost-effectively evaluate Liberty-Empire’s 

DSM programs, the evaluation contractor will evaluate each program every two years, starting 

with the beginning of the second program year.  This plan provides a high level, multi-year 

evaluation approach for Liberty-Empire’s energy efficiency program portfolio.  

 

Project Initiation Meetings 

The evaluation contractor will meet with Liberty-Empire staff (and their contractors, if desired) 

annually in person or via teleconference to discuss evaluation objectives, a common set of 

expectations about what the evaluation will provide, and an agreement on the methods to be 

used to evaluate each program. The meeting will also provide an opportunity to review the data 

requirements for meeting the study objectives, establish the schedule of deliverables, set up a 

communications protocol, and develop a good working relationship. 

 

Evaluation Plans 

Program evaluation supports the need for public accountability, oversight, validation of program 

performance and cost-effective program improvements.  An evaluation plan provides a roadmap 

for program evaluation activities, identifying evaluation objectives, the evaluation approach, 

data collection, sampling plans, and work schedule.  

 

The evaluation contractor will develop detailed evaluation plans for each program. The plans will 

support a comprehensive approach, designed to be revised and extended into future years. The 

evaluation plan will include study strategies and techniques, study objectives, key researchable 
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issues, data collection and analysis approaches, sampling strategies, timelines, and deliverables 

by the programs to be evaluated that year. 

 

Program Design and Delivery Review 

A program design and delivery review will be completed as part of the Year 1 process evaluation. 

This will include staff interviews and a review of the tracking system. 

 

The evaluation contractor will conduct in-depth interviews with Liberty-Empire design and 

delivery staff. The interviews with program managers and staff will discuss the roles and 

responsibilities of staff and trade allies; program goals, successes, and challenges in meeting 

these goals; the effectiveness of the programs’ operations relative to the defined program goals 

and objectives; reasons for variance in program performance by customer class or territory; and 

areas in need of improvement in program design and implementation. The evaluation contractor 

will complete an interim memo summarizing the results of the program design and delivery 

review. 

 

Quality program tracking systems are integral for effective program planning, implementation 

and evaluation.  The evaluation contractor will evaluate Liberty-Empire’s tracking system 

including initial data validation (application processing, measure and savings capture and 

validation, audit trail, and system location), security, and data granularity (types of data being 

captured, QA/QC processes, data thresholds and back-up data capture, refresh rate and 

automated validations). 

 

Evaluation Management and Reporting 

The evaluation contractor will meet with Liberty-Empire in person or via teleconference to 

summarize tasks completed for the month, problems encountered and solutions implemented, 

schedule and budget issues and updates, and tasks planned in the next month. The evaluation 

contractor will have ad-hoc meetings with Liberty-Empire staff as needed to resolve issues as 

they arise and maintain ongoing communication.  



NP 

20 CSR 4240-22.0.050 Vol. 5 - 181 File No. EO-2021-0331 
Demand-Side Resource Analysis  

 

It is imperative that the evaluation provide and discuss preliminary findings at the end of each 

data collection and analysis activity. This type of regular reporting ensures that the findings from 

each activity can be used to modify the programs as needed to improve their performance. The 

evaluation contractor will provide Liberty-Empire with interim evaluation memorandum reports 

that will summarize preliminary evaluation findings and potential recommendations stemming 

from those findings.  

 

The evaluation contractor will compile and synthesize the results of all evaluation activities each 

year into an annual comprehensive evaluation report that will identify key findings and 

recommendations at the cross-cutting and sector level (residential and commercial) as well as 

program level. The annual evaluation reports will be finalized by the end of each calendar year.  

 

Process Evaluation Approach 

Process evaluations will be conducted for each program at the end of the first year. The purpose 

is to assess the effectiveness of program processes, evaluate the achievements of program 

objectives, and make recommendations for program improvements. A good process evaluation 

will: 

 

1. Assist program implementers and managers with managing programs to achieve cost-

effective savings while maintaining high levels of customer satisfaction. 

2. Determine awareness levels to refine marketing strategies and reduce barriers to 

participation. 

3. Provide recommendations for changing the program’s structure, management, 

administration, design, delivery, operations or targets. 

4. Determine if best practices should be incorporated. 

5. Gather information from a variety of sources to address the issues stated above. 
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The process evaluations will provide recommendations to Liberty-Empire, program 

implementers, and other program stakeholders on program design, delivery, and administration.  

The evaluation contractor will develop individual program plans that identify project objectives, 

data resources and collection, key researchable issues, budget and timeline. Once the evaluation 

plans have been reviewed by Liberty-Empire, the evaluation contractor will design the sample 

plan and data collection instruments, and collect and analyze the data. The evaluation contractor 

will synthesize the findings and present recommendations to Liberty-Empire in draft and final 

evaluation reports. 

 

Data Collection and Sampling Plan 

The data collection plan will define the specific data collection requirements, along with the 

source of the information and the use to which that the data will be put, the timing of the data 

collection, in relation to the rest of the plan, to assure that it meets the overall needs of the study, 

and the scheduling method and plan or coordinating contacts. 

 

The sampling plan will describe the sample design, interview methodology and stratification of 

each program.  Interviews of the major personnel categories will include Liberty-Empire staff, 

program managers, third party implementers, participating and non-participating customers, and 

participating and non-participating trade allies, in addition to others.  

 

The sample size of each group will be calculated at a 90% confidence interval with an error margin 

of +/- 10%. The number of completed interviews will provide a sufficient sample to meet the 

confidence interval requirements. The interview methodology will range depending on the 

market actor being interviewed, from on-site interviews, in-depth interviews or computer-

assisted telephone interviews.  

 

Program Design and Delivery Staff Interviews 

Interviews with program staff will be conducted in-person and will focus on the program history 

and design, identifying areas for program improvement and the overall effectiveness of the 
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program. The third-party implementer interviews will be conducted at the locations where 

program files are maintained. Particular attention will be paid to the contractor’s perception of 

how the programs operate, what program data are tracked and captured, how the data are 

managed and maintained, and how program subcontractor(s) are managed, if applicable. 

 

Questions will be based on both portfolio- and program-level activities and achievements. 

Answers to these questions will help identify process improvements that can make the program 

more efficient and consequently more cost-effective and will be summarized in a chapter of the 

process evaluation report. 

 

Customer Data Collection 

Surveys of participating customers will be conducted via telephone. Participating customers will 

be asked about their experiences with the program, including the effectiveness and satisfaction 

with the program, the contractor/trade allies, the equipment itself, and marketing outreach. 

Participants will also answer a series of questions regarding program awareness, attitudes of 

energy efficiency and energy conservation, overall satisfaction, and barriers to participation, 

spillover and areas of improvement. The findings from the customer surveys will be summarized 

in a chapter of the process evaluation and the data tables from these surveys will be provided in 

separate appendices. 

 

Trade Ally Data Collection 

Trade allies will be asked about clarity of program rules, usefulness of support materials, 

marketing and coordination efforts and application processes.  These responses will be 

instrumental in developing recommendations for improvement that will improve program 

effectiveness and customer satisfaction and remove barriers to participation. Trade ally 

interviews will also attempt to gather information that could be used to assess market effects or 

other program-related impacts such as free-ridership and spillover.  

 

Non-Participating Customer and Trade Ally Data Collection 
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Where appropriate, interviews with non-participating customers and trade allies will be 

conducted to better understand the market, free ridership, spillover and how the program can 

increase participation and effects in the market.  These interviews will also provide insights into 

removing barriers to participation and improved marketing methods and messages.   

 

Document Review 

In addition to stakeholder interviews, the evaluation contractor will collect program materials, 

including process flowcharts, and marketing and outreach materials such as point of purchase 

(POP) materials, print and radio advertising copy and any cooperative marketing materials 

developed. The evaluation contractor will also request information on actual activities, such as 

completed marketing campaigns.  Marketing schedules and quantitative data, such as 

enrollments per month, will be overlaid to determine the impacts of these campaigns.   

 

Impact Evaluation Approach 

Impact evaluations estimate gross and net demand, energy savings and the cost-effectiveness of 

installed systems. They are used to verify measure installations, identify key energy assumptions 

and provide the research necessary to calculate defensible and accurate savings attributable to 

the program. Impact evaluations are typically conducted one year after the program is 

implemented because program results may not be accessible or apparent before then.  

 

The evaluation contractor will adhere to the state evaluation protocols to obtain unbiased and 

reliable estimates of program-level net energy and demand savings over the life of the expected 

net impact. Measurement and Verification (“M&V”) may be conducted at a higher level of rigor 

or with greater precision than the protocols (depending on resources or program goals), where 

more inputs measured or metered, but M&V may not use a lower level of rigor than is specified 

in the evaluation protocol. 
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Program level impact evaluations will be conducted to verify measure installations and identify 

key energy assumptions for equipment life, incremental equipment cost, program budget 

information, number of participants, free ridership and spillover. The evaluation will also provide 

the necessary research to calculate defensible and accurate savings attributable to the program. 

The primary data collection methodologies for the impact evaluation will include: 

• Strategies to measure and verify energy efficiency installation and determine energy 

impacts for each program, as appropriate, in kilowatt-hour or kilowatt reductions 

o Sample for field verification activities 

o Field verification activities and observations 

o Adjusted measure savings values based on field activities and data reviews 

• Program-specific realization rates 

• Energy savings based on four annual time periods (on-peak and off-peak) 

• Billing analyses  

• Applications and supporting documentation provided to Liberty-Empire from customers, 

as appropriate 

• Conclusions and recommendations for more accurately estimating energy savings for 

each program 

 

Secondary data sources will be used for assumptions that do not require primary data collection. 

The evaluation contractor will use inputs specific to Liberty-Empire, including avoided costs and 

discounts rates to conduct cost-effectiveness analysis and program screening. The program 

evaluator will evaluate cost-effectiveness using the standard California tests including Total 

Resource Cost, Societal Cost Test, Participant Test, Utility Test and Rate Impact Measure Test.  

These tests consider the overall costs and benefits from various perspectives.  All results will be 

provided with estimates of present value benefits, cost, net benefits and benefit-cost ratios.  The 

analysis will include both a retrospective look at the program to date and a prospective analysis 

of the future of the program. 
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All work will be designed to meet the appropriate International Performance Measurement and 

Verification Protocol (“IPMVP”) and the State of Missouri EM&V protocols.  
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 DEMAND-SIDE RESOURCES AND LOAD-BUILDING PROGRAMS 

 

(8) Demand-side resources and load-building programs shall be separately designed and administered, and all costs 

shall be separately classified to permit a clear distinction between demand-side resource costs and the costs of load-

building programs.  The costs of demand-side resource development that also serve other functions shall be allocated 

between the functions served. 

 

Liberty-Empire did not include any load-building programs in the IRP. 




