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OHIO ENVIRONMENTAL COUNCIL 

DIRECT TESTIMONY OF 

BRENDON J. BAATZ 

I. INTRODUCTION 1 

Q. Please state your name, business address and position. 2 

A. My name is Brendon J. Baatz and my business address is 417 Denison Street, Highland 3 

Park, New Jersey, 08904. I am presently employed as a Vice President at Gabel Associates, 4 

Inc., an energy, environmental, and public utility consulting firm. 5 

Q. Please summarize your professional experience and educational background. 6 

A. I have been employed with Gabel Associates since March 2018. While at Gabel Associates, 7 

I have worked for a range of public and private clients on various issues in the utility 8 

industry. The issues include retail and wholesale electric rate design, renewable energy 9 

project cost benefit analysis, and electric vehicle utility policy. I have also worked 10 

extensively on energy efficiency program design, policy, and cost benefit analysis for 11 

several clients, including gas and electric utilities.  12 

Prior to my employment with Gabel Associates, I managed the utility program at 13 

the American Council for an Energy Efficient Economy (“ACEEE”). There I focused on 14 

various issues related to utility-sector energy efficiency programs, including efficiency 15 

program design, state policies, and regulatory issues affecting energy efficiency, including 16 

electric and gas rate design. While at ACEEE, I published numerous reports on energy 17 

efficiency programs and policy, and regularly spoke at conferences on related issues. I also 18 

testified in various proceedings on these issues during that time. 19 

Prior to my employment with ACEEE, I was employed with the Federal Energy 20 

Regulatory Commission (“FERC”). During my employment with FERC my primary 21 

responsibilities were the review and analyses of electric utility cost of service studies in 22 

wholesale transmission and electric power rate cases. I also worked on other litigated issues 23 

while at FERC, including, but not limited to, transmission capacity reservation rights, 24 

municipal power contracts, and formula rate structure and protocols. Prior to my 25 

employment with FERC, I held positions with the Maryland Public Service Commission 26 

(“PSC”) as an energy analyst and the Indiana Office of Utility Consumer Counselor 27 

(“OUCC”) as a utility analyst. While at the Maryland PSC, I worked on the EmPOWER 28 
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Maryland energy efficiency programs focusing on program design, avoided cost 1 

development, and other policy issues. While working at the OUCC, I testified on a variety 2 

of utility issues including, but not limited to, rate design, renewable energy credit 3 

compensation, and utility petitions for construction. I also represented the agency in several 4 

oversight boards for utility energy efficiency programs.  5 

I hold a Master of Public Affairs degree from Indiana University Bloomington and 6 

a Bachelor of Science in political science from Arizona State University. I have continued 7 

my education through attendance of various seminars and conferences. I have also 8 

completed formal training in rate design, cost of service, depreciation, and other utility 9 

regulatory matters.  10 

My resume is attached as Exhibit OEC-2.  11 

Q. Have you previously testified before the Ohio Public Utilities Commission? 12 

A. No. I have testified in Arizona, Colorado, Oklahoma, New Jersey, Indiana, Pennsylvania, 13 

and in Washington, D.C. before FERC.   14 

Q. On whose behalf you are testifying? 15 

A. I am filing this testimony on behalf of the Ohio Environmental Council. 16 

Q. What is the purpose of your direct testimony? 17 

A. The purpose of my testimony is to support continuation of energy efficiency, also referred 18 

to as energy waste reduction or demand side management, programs in Ohio Power 19 

Company’s (“AEP Ohio” or “Company”) territory.  20 

Q. Are you sponsoring any schedules in connection with your direct testimony? 21 

A. Yes. I am presenting the following exhibits which have been prepared under my direction 22 

and supervision, and are accurate and complete to the best of my knowledge and belief.  23 

a. Exhibit OEC-2 – Resume of Brendon J. Baatz; and, 24 

b. Exhibit OEC-3 – Estimating the Benefits of Energy Waste Reduction in Ohio, 25 

Gabel Associates, March 2021. 26 

Q. Please state your recommendations in this case. 27 

A. I recommend that, at a minimum, the Public Utilities Commission of Ohio (“PUCO” or 28 

“Commission”) approve AEP Ohio’s initially filed energy efficiency programs.1 29 

                                                           
1 These programs include those contained in the Demand Side Management program plan sponsored by AEP Ohio 

witness Jon Williams in his testimony filed June 15, 2020.  
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Additionally, the Commission should require AEP Ohio to develop expanded offerings to 1 

maximize energy efficiency as a cost-effective resource. As I document in this testimony, 2 

there are significant net benefits associated with expanded program offerings. AEP Ohio 3 

should develop programs that bring these additional benefits to customers, while 4 

simultaneously reducing system costs.  5 

II. AEP OHIO’S ENERGY EFFICIENCY PROGRAM PROPOSAL 6 

Q. Please describe the current status of AEP Ohio’s energy efficiency programs. 7 

A. AEP Ohio’s energy efficiency programs ceased operation in 2020 following passage of 8 

House Bill 6, which eliminated Ohio’s statutory energy efficiency savings targets. Prior to 9 

the end of the program last year, AEP Ohio had offered energy efficiency programs to 10 

customers for several years with positive results.  11 

Q. Please summarize AEP Ohio’s proposal in this case. 12 

A. In its initial application, AEP Ohio proposed a modest portfolio of programs with an annual 13 

budget of $36.6 million.2 As proposed, the programs would save 226 GWh and 44.1 MW 14 

annually. According to AEP Ohio, the benefits of the proposed programs would far exceed 15 

the costs, estimating over $100 million in benefits for the $36.6 million in costs.3 16 

  However, AEP Ohio has withdrawn the proposed programs as part of a stipulated 17 

settlement agreement. Therefore, AEP Ohio is no longer proposing to offer energy 18 

efficiency programs.  19 

Q. Do you support AEP Ohio’s withdrawal of its energy efficiency program proposal? 20 

A. No. The withdrawal of the energy efficiency program proposal will lead to higher costs 21 

and diminished economic development for all of Ohio. Energy efficiency programs 22 

produce a wide range of benefits, including current and future reductions to utility system 23 

costs and lower energy prices for all customers. The programs in Ohio produced energy 24 

savings that were less than the market price for electricity, meaning without AEP Ohio’s 25 

programs customers will need to rely on higher cost energy to meet increasing demand. 26 

Ohio will also forego economic benefits that would have been created through the delivery 27 

of the programs and associated bill savings. I will elaborate on each of these benefits in 28 

greater detail below.   29 

                                                           
2 Williams Direct Testimony, page 16, lines 5-6.  
3 Id. at Exhibit JFW-1, page 6. 
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III. BENEFITS OF ENERGY EFFICIENCY PROGRAMS IN OHIO 1 

Q. Please describe the benefits of AEP Ohio continuing to offer energy efficiency 2 

programs. 3 

A. Energy efficiency programs provide numerous benefits. These benefits accrue not only to 4 

program participants, but to other utility customers as well. The energy savings realized 5 

through the programs reduce utility system costs, lower air emissions from power plants 6 

(which produce health related benefits), and stimulate local economies while creating jobs. 7 

The programs also increase customer control of bills, offering customers cost effective 8 

solutions to save money and improve comfort. Businesses receive savings that increase 9 

profitability, which contribute to better financial health and allow small businesses 10 

additional revenue to spend on growing the business instead of energy costs.  11 

Q. How do energy efficiency programs reduce utility system costs? 12 

A. Energy efficiency programs reduce utility system costs in several ways. First, the energy 13 

savings reduce the need for wholesale energy purchases. Historically, the programs in Ohio 14 

have saved energy at a lower cost than purchasing wholesale energy, which generates 15 

immediate economic savings. Ohio imports roughly 20% of its electricity needs from out 16 

of state, meaning energy savings from these programs could keep more Ohio dollars in 17 

Ohio. Second, the demand savings realized through the programs reduce the need for 18 

wholesale capacity purchases. The reduction in demand also lowers future investment costs 19 

for new transmission and distribution infrastructure upgrades that would have been 20 

required in the absence of the programs. Finally, wholesale energy and capacity prices are 21 

reduced because of lower wholesale demand driven by the programs. This effect, known 22 

as wholesale price suppression, lowers prices for all customers, even those not participating 23 

in the programs.  24 

Q. Please describe how environmental benefits are realized through energy efficiency 25 

programs. 26 

A.  The energy savings from the programs reduces the need for electricity to be generated by 27 

fossil-based generators which release emissions into the environment and atmosphere. The 28 

primary power plant emissions displaced include carbon dioxide (CO2), sulfur dioxide 29 

(SO2), nitrogen oxide (NOX), and particulate matter with a diameter of 2.5 micrometers 30 

and smaller (PM2.5). These emissions pollute natural resources, cause atmospheric climate 31 

change, and increase harm to human health. The avoided air pollution reduces human and 32 
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environmental health harms, also known as damages. The quantified value of the avoided 1 

human health harms caused by lower air pollution is significant.  2 

Q. How do the programs produce economic benefits? 3 

A. Utility sector energy efficiency programs create jobs in several ways. First, utility spending 4 

on energy efficiency programs generate direct jobs through implementation and delivery 5 

of programs. These jobs include program implementation staff, utility staff, trade allies, 6 

installers, and others. These jobs are created in many industries and sectors that span retail, 7 

construction, and other services. The sector also employs people in manufacturing, 8 

construction, wholesale trade, professional building services, retail services, and other 9 

industries. 10 

Second, the customer bill savings produced by the programs drive significant 11 

economic growth because customers inject these dollars back into the economy. The 12 

positive benefits associated with the increased local spending driven by bill savings provide 13 

“ripple” effects through the economy, creating jobs in many other sectors and boosting the 14 

local economy.  15 

Both utility spending and customer bill savings also drive indirect and induced job 16 

creation. Indirect jobs are those generated in the supply chain and supporting industries of 17 

an industry that is directly impacted by an expenditure. Induced jobs are those generated 18 

by the re-spending of received income resulting from direct and indirect job creation in the 19 

affected region. The indirect and induced jobs are created in many industries across the 20 

economy. 21 

Q. Are there other benefits realized through energy efficiency programs? 22 

A. Yes, there are numerous other benefits. These include (but are not limited to):  23 

• Avoided costs of other fuels – electric energy efficiency programs often reduce 24 

reliance on other fuels, including natural gas, propane, fuel oil, and wood.  25 

• Avoided wholesale ancillary services costs – ancillary services costs are FERC 26 

approved charges associated with services needed to support transmission of 27 

electric power. Wholesale ancillary service costs are reduced as demand is lowered 28 

because of energy efficiency programs. These costs are less than avoided energy, 29 

but still represent real cost savings.  30 
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• Avoided wholesale volatility costs – energy efficiency is a low, fixed cost resource 1 

that reduces reliance on wholesale market purchases, which are often priced as a 2 

function of natural gas prices. Investing in energy efficiency reduces exposure to 3 

wholesale market volatility and potentially high energy prices, like those recently 4 

experienced in Texas.   5 

• Participant non-energy benefits – program participants enjoy a wide range of 6 

benefits unrelated to the energy benefits. These include: improved comfort, fewer 7 

missed days at work, improved productivity, reduced home fires, reduced 8 

arrearages, and reduced disconnect/reconnection costs.  9 

Q. Have you conducted analysis on the potential benefits of energy efficiency programs 10 

in Ohio? 11 

A.  Yes. I recently co-authored a report on the potential benefits of expanded energy efficiency 12 

programs in Ohio. This report estimated costs and benefits of three potential energy savings 13 

scenarios on a statewide basis. The analysis covered all four major investor-owned utilities 14 

(AEP Ohio, Dayton Power and Light, FirstEnergy, and Duke Ohio).  15 

Q. Please describe the scenarios considered in the report. 16 

A. The report analyzed the costs and benefits of three different energy savings scenarios based 17 

on first year savings as a percentage of retail sales. This is a commonly used energy savings 18 

metric that allows a simple comparison with other states and utilities. The scenarios 19 

include: 1%, 1.5%, and 2% first year energy savings. All three scenarios assume the 20 

prescribed level of first year energy savings are achieved every year for ten years.  21 

Q. Are the scenarios achievable in Ohio? 22 

A. Yes. All three scenarios are based on energy savings levels currently achieved in other 23 

states. According to the 2020 ACEEE Utility Energy Efficiency Scorecard, five utilities 24 

achieved savings higher than 2%, 13 utilities reached 1.5%, and 25 utilities achieved 25 

savings above 1% of retail sales (including AEP Ohio).4  26 

Q. Please describe the assumptions used in the report.  27 

A. The report presents a cost benefit analysis of the three energy savings scenarios outlined 28 

above. The analysis relies almost exclusively on Ohio specific data including cost of saved 29 

                                                           
4 American Council for an Energy-Efficient Economy. 2020. 2020 Utility Energy Efficiency Scorecard. 

aceee.org/sites/default/files/pdfs/u2004%20rev_0.pdf.  

https://www.aceee.org/sites/default/files/pdfs/u2004%20rev_0.pdf
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energy, lifetime of energy savings, business customer opt out, allocation of energy savings 1 

to customer classes, avoided costs, energy, demand, and customer count forecasts (to set 2 

energy savings targets), retail energy costs, and utility capital structure. The Ohio specific 3 

data was sourced from several sources, which are all detail and cited in the report (attached 4 

as Exhibit OEC-3).   5 

Q. Please describe the methodology used in the report.  6 

A. The report includes two separate analyses to examine the potential net benefits of the three 7 

energy savings scenarios. The first is a traditional cost benefit analysis that examines 8 

several categories of benefits of achieving the energy savings. The benefits include 9 

traditional utility system avoided costs and market price suppression effects from the 10 

energy savings, as well as the economic value of air emissions avoided through a reduction 11 

in energy demand. The costs are based on the cost to the utility to save energy through the 12 

programs. 13 

  The report also presents an economic impact analysis (“EIA”) of the three 14 

scenarios. I relied on IMPLAN, an industry standard input/output model, to conduct the 15 

EIA. IMPLAN estimates changes in the local economy based on spending and revenue 16 

changes to specific industries. IMPLAN is based on the interdependency between 17 

economic sectors, which allows estimations of impacts to the economy and ripple effects 18 

from changes in spending to specific sectors. The data in IMPLAN is sourced directly from 19 

the U.S. Bureau of Economic Analysis, Department of Agriculture, Bureau of Labor 20 

Statistics, and Census Bureau (among many other public sources).   21 

IMPLAN estimates impacts to the economy from numerous actions and 22 

perspectives. The outputs from the IMPLAN model include direct, indirect, and induced 23 

impacts on employment, wages, value added, and output. Employment represents job 24 

creation from changes in spending in various industries. Wages represent the gained 25 

employment earnings of the jobs supported by the spending. Value-added is the net impact 26 

on Ohio’s Gross Domestic Product (“GDP”), and output is the total value stream of 27 

production caused by expenditures. Direct impacts are those from the immediate 28 

expenditures. Indirect impacts are those generated in the supply chain and supporting 29 

industries that are directly impacted by an expenditure. Induced impacts are those 30 
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generated by the re-spending of received income resulting from direct and indirect effects 1 

in the affected region. 2 

Q. Please summarize the results of the cost benefit analysis presented in the report. 3 

A. The cost benefit analysis showed all three scenarios to be cost effective. Table 1 shows the 

results of the cost benefit analysis for all three scenarios. As the table shows, all three scenarios 

are cost effective. This is true even when considering only the avoided energy and generation 

capacity costs.  

Table 1. Cost benefit results all scenarios. (net present value 2021$ millions) 4 

  Scenario 

Benefits 1% 1.5% 2% 

Avoided Electric Energy Costs 1,728 3,456 4,608 

Avoided Electric Capacity Costs 237 474 632 

Electric Energy DRIPE5 603 1,205 1,607 

Electric Capacity DRIPE 10 21 28 

Avoided T&D Costs 87 174 232 

Avoided CO₂ Emissions Damages 3,126 6,252 8,336 

Avoided SO₂ Emissions Damages 3,550 7,100 9,466 

Avoided NOx Emissions Damages 466 931 1,242 

Total Benefits 9,806 19,613 26,151 

Costs       

Program Costs 737 1,473 1,965 

Total Costs 737 1,473 1,965 

Net-Benefits       

Total 9,070 18,139 24,186 

Cost-Benefit Ratio 13.3 13.3 13.3 

 

Q. Did the report examine other potential cost scenarios? 5 

A. Yes. The base scenario (shown in table 1) is predicated on the actual cost to save energy in 6 

Ohio in 2019. To estimate the cost effectiveness of the scenarios under a higher cost to 7 

achieve potential, we relied on recent data from Michigan utilities. Even under the 8 

                                                           
5 DRIPE refers to demand reduction induced price effects or market price suppression. This benefit captures the 
wholesale cost savings that accrue when energy efficiency programs reduce demand of electricity, which then 
results in less expensive electricity to meet customer demand. Please refer to Exhibit OEC-3, page 6 to better 
understand this benefit.  
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Michigan cost, which was more than double the Ohio cost, all three scenarios were still 1 

highly cost effective.   2 

Q. Please summarize the results of the economic impact assessment.  3 

A. The IMPLAN analysis showed positive economic benefits for all three scenarios. The 4 

analysis focused on four distinct changes in the economy resulting from the program: (1) 5 

program expenditures; (2) participant bill savings; (3) ratepayer costs; and (4) lost revenue 6 

to generators. Program expenditures and participant bill savings represent positive impacts, 7 

while ratepayer costs and lost revenue to generators represent negative impacts. The 8 

summation of these four disruptions represents the net economic impact or jobs created as 9 

a result of energy efficiency program spending in Ohio. Table 2 shows the results of this 10 

analysis.  11 

Table 2. Total net economic and job creation impacts 12 
(job-years, net present value 2021$ million) 13 

Energy 

Savings 

Scenario 

Net Value 

Added to GDP 

Net Job 

Yrs.  

1% 1,806 64,744 

1.50% 3,612 129,488 

2% 4,816 172,651 

 

 As the table shows, all three scenarios produce positive impacts on Ohio’s economy. The 14 

1% energy savings scenario is estimated to produce $1.8 billion of increased GDP in Ohio 15 

while creating nearly 65,000 job-years over the life of the energy savings. For the 2% 16 

scenario, over $4.8 billion would be added to Ohio’s GDP while creating over 172,000 job-17 

years. These values also include the negative impacts of cost recovery. Finally, the 18 

economic benefits shown in table 2 are likely conservative because the analysis assumed 19 

the distribution bill savings would be reallocated to all customers because of decoupling. 20 

The impact of the decoupling policy is uncertain given that the Joint Stipulation and 21 

Recommendation winds AEP's decoupling mechanism down.   22 

Q. Did you examine any other potential benefits?  23 

A. Yes. We also examined the potential participant bill savings that would result from the 24 

programs. The bill savings were estimated using current utility tariffs. Table 3 shows the 25 

potential bill savings for residential and business customers under the three scenarios. As 26 
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the table shows, the projected bill savings are substantial, exceeding $4.5 billion for the 1 

1% scenario and $12 billion for the 2% scenario.  2 

Table 3. Participant bill savings (net present value 2021$ millions) 3 

  Energy Savings Scenario 

Sector  1% 1.5% 2% 

Residential 2,104 4,208 5,610 

Business 2,426 4,852 6,470 

Total 4,530 9,060 12,080 

  

IV. CONCLUSION 4 

Q. Based on these results what do you conclude? 5 

A. Based upon the analysis I conducted as summarized in this testimony and in Exhibit OEC-6 

3, I conclude that supporting energy efficiency in Ohio provides significant benefits to 7 

participants and customers. Likewise, exiting the energy efficiency space will result in lost 8 

savings, increased environmental damages, and reduced economic development. 9 

Especially during the time of recovery from the worldwide pandemic spurred from Covid-10 

19, Ohio should be focused on increasing economic development, helping businesses 11 

reduce costs, and helping customers save energy. Approving the originally offered AEP 12 

Ohio energy efficiency program will result in all those advantages, while approving a 13 

settlement without energy efficiency will have the inverse effect. 14 

Q. Does this conclude your testimony? 15 

A. Yes.  16 
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Brendon J. Baatz   (231) 282-0585 | brendon@gabelassociates.com  

 

Professional Experience    
Gabel Associates Inc.                      Highland Park, NJ  

Vice President                      2018-Present  

• Support and advise clients on a variety of energy and regulatory issues including retail 
and wholesale electric rate design, energy efficiency policy and program design, cost 
benefit analysis, resource planning, and renewable energy project development.   

• Lead consultant to the solar industry in New York Reforming the Energy Vision (REV) 

regulatory process on rate design for mass market customers.   

• Provide ongoing consulting services to multiple gas and electric utilities on energy 
efficiency program design, cost benefit analysis, avoided cost development, strategic 
guidance, and program delivery in New Jersey.   

• Advise various wholesale energy market clients, including power plant project developers 
and operators on regulatory issues such as retail ratemaking, wholesale ratemaking, RTO 
governance, FERC rulemakings, and other relevant issues.   

• Provide technical expert testimony for various clients in regulatory matters before state 
energy commissions. Have testified in Arizona, Colorado, Indiana, Maryland, New Jersey, 
Oklahoma, Pennsylvania, and Washington D.C.  

American Council for an Energy-Efficient Economy              Washington, D.C.  

Senior Manager, Utilities Program                      2014-2018  

• Oversaw and coordinated ACEEE’s efforts related to utility sector energy efficiency 
programs. Served as project manager and lead author for research projects involving 
utility sector energy efficiency programs, business models, best practices, rate design, and 
other topics.   

• Provided technical assistance for utilities and other energy efficiency implementation 
partners such as state government agencies on a variety of regulatory policy and best 
practice program topics.  

• Filed testimony and formal comments before state regulatory commissions on issues 
related to energy efficiency programs, integrated resource planning, rate design, and other 
issues related to the best practices and policies for implementing energy efficiency.  
  

Federal Energy Regulatory Commission                  Washington, D.C.  

Energy Industry Analyst                        2013–2014  

• Served as a technical expert in litigated cases before the Federal Energy Regulatory 
Commission on behalf of the FERC trial staff. Issues examined included: wholesale energy 
rates, transmission rates, Open Access Transmission Tariff interpretation, transmission 
capacity rights, cost allocation for various customer classes, formula rate mechanics and 
protocols, electric cost of service, interruptible load, rate design, and regional transmission 
organization functionality and governance.  

 1  
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Maryland Public Service Commission             Baltimore, MD  

Energy Analyst                          2012–2013  

• Reviewed and analyzed utility filings for EmPOWER Maryland statewide energy 
efficiency, conservation, and demand response programs. Presented results of research 
before the Commission. Worked closely with the Agency energy efficiency evaluation 
contractor to develop evaluation policies that reduced costs for Maryland ratepayers while 
ensuring integrity of the evaluation process.  

Indiana Office of Utility Consumer Counselor                   Indianapolis, IN  

Utility Analyst                          2011–2012  

• Served as a technical expert witness in utility cases before the Indiana Utility Regulatory 
Commission on behalf of utility ratepayers in the State of Indiana. Developed agency 
position through analyses of relevant utility applications, petitions, testimony, schedules, 
and exhibits. Served as agency representative in collaborative demand side management 
oversight boards for electric and gas utilities.  

Education  
Master of Public Affairs, Environmental Policy Analysis, Indiana University Bloomington, 2010  

BS, Political Science and Sociology, Arizona State University, 2007   

Selected Research Publications  
B. Baatz, G. Relf, and S. Nowak. 2018. The Role of Energy Efficiency in a Distributed Energy 

Future. The Electricity Journal, Vol. 31, Issue 10. doi.org/10.1016/j.tej.2018.11.004.   

B. Baatz, J. Barrett, and B. Stickles. 2018. Estimating the Value of Energy Efficiency to Reduce 

Wholesale Energy Price Volatility. Washington, DC: ACEEE. aceee.org/research-report/u1803.  

B. Baatz, G. Relf, and M. Kelly. 2017. Consequences of Large Customer Opt Out: An Ohio 

Example. The Electricity Journal, Vol. 30, Issue 9. doi.org/10.1016/j.tej.2017.10.002.  

B. Baatz. 2017. Rate Design Matters: The Intersection of Residential Rate Design and Energy 

Efficiency. Washington, DC: ACEEE. aceee.org/research-report/u1703.  

B. Baatz and J. Barrett. 2017. Maryland Benefits: Examining the Results of EmPOWER Maryland 

through 2015. Washington, DC: ACEEE. aceee.org/research-report/u1701.  

B. Baatz and A. Gilleo. 2016. Big Savers: Experiences and Recent History of Program 

Administrators Achieving High Levels of Electric Savings. The Electricity Journal, Vol. 29, 

Issue 8. doi.org/10.1016/j.tej.2016.09.009.  

B. Baatz. 2015. Everyone Benefits: Practices and Recommendations for Utility System Benefits of 

Energy Efficiency. Washington, DC: ACEEE. aceee.org/everyone-benefits-practices-

andrecommendations.  
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S. Nowak, B. Baatz, A. Gilleo, M. Kushler, M. Molina, and D. York. 2015. Beyond Carrots for 

Utilities: A National Review of Performance Incentives for Energy Efficiency. Washington, 

DC: ACEEE. aceee.org/beyond-carrots-utilities-national-review.  

Selected Expert Witness Regulatory Cases  
Arizona Public Service Company; Arizona Corporate Commission; October 9, 2020 (Docket No. 

E-01345A-19-0236). Client Southwest Energy Efficiency Project and Western Resource 

Advocates. Issue: rate design.   

Atlantic City Electric Company; New Jersey Board of Public Utilities; September 25, 2020 

(Docket No. QO10010040). Client: Atlantic City Electric Company. Issue: cost benefit analysis 

and program design support for three-year energy efficiency plan.   

New Jersey Natural Gas Company; New Jersey Board of Public Utilities; September 25, 2020 

(Docket No. GO20090622). Client: New Jersey Natural Gas Company. Issue: cost benefit 

analysis for three-year energy efficiency filing.   

Jersey Central Power and Light; New Jersey Board of Public Utilities; September 25, 2020 

(Docket No. EO20090620). Client: Jersey Central Power and Light. Issue: cost benefit analysis for 

three-year energy efficiency filing.   

Elizabethtown Gas; New Jersey Board of Public Utilities; July 31,2020 (Docket No. GR20070503). 

Client: Elizabethtown Gas. Issues: cost benefit analysis for energy efficiency true up filing.    

Tucson Electric Power Company; Arizona Corporate Commission (Docket No. E- 01933A-19- 

0028); October 11, 2019. Client: Southwest Energy Efficiency Project and Western Resource 

Advocates. Issues: performance-based ratemaking, energy efficiency program cost recovery, 

time of use rate design, electric vehicle rate design.  

Black Hills Colorado Electric; Public Utilities Commission of Colorado (Proceeding No. 

18A0676E), January 22, 2019. Client: Pueblo County, Colorado. Issue: time of use pilot proposal, 

low income bill analysis.   

Oklahoma Gas and Electric Company; Oklahoma Corporate Commission (Cause No. PUD 

201800140); April 22, 2019. Client: Oklahoma Energy Results. Issues: prudence of environmental 

cost recovery for aged coal units, integrated resource planning assessment.  

Lancaster Solid Waste Management Authority; Federal Energy Regulatory Commission (Docket 

No. ER19-342); November 14, 2018. Client: Lancaster Solid Waste Management Authority. Issue: 

reactive power ratemaking.   

Elizabethtown Gas; New Jersey Board of Public Utilities (Docket No. GR18080860); August 8, 

2018. Client: Elizabethtown Gas. Issues: cost benefit analysis for energy efficiency true up filing.    

Duquesne Light Company; Pennsylvania Public Utility Commission (Docket R-2018-3000124);  

June 25, 2018. Client: Keystone Energy Efficiency Alliance, Natural Resources Defense Council, 

and Clean Air Council. Issues: submetering for multifamily buildings, time of use rates, rate 

design.   
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Tucson Electric Power Company; Arizona Corporate Commission (Docket No. E- 01933A-

150322); June 24, 2016. Client: Southwest Energy Efficiency Project. Issues: rate design, prepaid 

electricity.  

PECO Electric Company; Pennsylvania Public Utility Commission (Docket R-2015-2468981); 

June 23, 2015. Client: Keystone Energy Efficiency Alliance, Natural Resources Defense Council, 

and Clean Air Council. Issues: rate design, revenue decoupling.  

PPL Electric Corporation; Pennsylvania Public Utility Commission (Docket R-2015-2469275); 

June 23, 2015. Client: Keystone Energy Efficiency Alliance, Natural Resources Defense Council, 

and Clean Air Council. Issues: rate design, revenue decoupling.  

Northern Indiana Public Service Company; Indiana Utility Regulatory Commission (Cause 

44012); October 20, 2011. Representing Indiana Office of Utility Consumer Counselor. Issues: 

environmental control upgrades, alternate scenario economic analysis.   

Indianapolis Power and Light Company; Indiana Utility Regulatory Commission (Cause 43623 

DSM-5); April 26, 2012. Representing Indiana Office of Utility Consumer Counselor. Issue: 

energy efficiency performance incentive reconciliation.   

Indianapolis Power and Light Company; Indiana Utility Regulatory Commission (Cause 44018); 

August 22, 2011. Representing Indiana Office of Utility Consumer Counselor. Issue: renewable 

energy feed in tariff design.  

Indiana Michigan Power Company; Indiana Utility Regulatory Commission (Cause 44034); 

August 12, 2011. Representing Indiana Office of Utility Consumer Counselor. Issue: renewable 

energy credit benefit allocation.  

Indiana Gas Company, Inc. and Indiana Gas and Electric Company; Indiana Utility Regulatory 

Commission (Cause 44019); May 20, 2011. Representing Indiana Office of Utility Consumer 

Counselor. Issue: revenue decoupling.  



March 2021 

Estimating the Benefits of 

Energy Waste Reduction in Ohio 

Gabel Associates, Inc. 

417 Denison Street 

Highland Park, NJ 08904 

732-296-0770 

gabelassociates.com  

Exhibit OEC-3 
Page 1 of 31

https://www.gabelassociates.com/
https://www.gabelassociates.com/


 

i 

Acknowledgements 
 

This report was prepared by Brendon Baatz and Isaac Gabel-Frank with assistance provided 

by Greg Tyson, Nicolas Freschi, and Eve Gabel-Frank. 

 

This report was commissioned by Ohio Hospital Association, Environmental Law & Policy 

Center, Ohio Environmental Council, Ceres, E2, and Natural Resources Defense Council.   

Exhibit OEC-3 
Page 2 of 31



 

ii 

Liability 
 

Gabel Associates prepared this report in a consulting capacity and any opinions, advice, 

forecasts, or analysis presented herein are based on Gabel Associates’ professional judgment 

and do not constitute a guarantee. Gabel Associates shall not be liable for any impact, 

economic or otherwise, based on the information and reports provided and shall not be 

responsible for any direct, indirect, special or consequential damages arising under or in 

connection with the services and reports provided. 

  

Exhibit OEC-3 
Page 3 of 31



 

iii 

Table of Contents 
 

Acknowledgements ................................................................................................................................. i 

Liability .................................................................................................................................................... ii 

Table of Contents .................................................................................................................................. iii 

Table of Tables ...................................................................................................................................... iv 

EXECUTIVE SUMMARY ...................................................................................................... V 

1 INTRODUCTION .......................................................................................................... 1 

2 POLICY SCENARIOS .................................................................................................... 2 

2.1 Data Sources and General Assumptions ........................................................................................ 2 

3 BENEFITS ...................................................................................................................... 4 

3.1 Utility System Benefits .................................................................................................................... 4 
3.1.1 Avoided Electric Energy Costs ..................................................................................................................................... 5 
3.1.2 Avoided Electric Capacity Costs ................................................................................................................................. 5 
3.1.3 Demand Reduction Induced Price Effects (Energy and Capacity) ................................................................ 6 
3.1.4 Avoided Transmission and Distribution Capacity ............................................................................................... 7 

3.2 Environmental Benefits ................................................................................................................... 7 
3.2.1 Avoided Air Pollution ..................................................................................................................................................... 8 
3.2.2 Avoided Emissions Damages....................................................................................................................................... 8 

3.3 Participant Bill Savings ................................................................................................................... 9 

4 ECONOMIC IMPACTS AND JOB CREATION ........................................................... 12 

4.1 Impact of Program Expenditures ................................................................................................. 14 

4.2 Impact of Customer Bill Savings .................................................................................................. 15 

4.3 Impact of Ratepayer Costs ............................................................................................................ 15 

4.4 Impact of Generator Lost Revenues ............................................................................................. 15 

5 COSTS ......................................................................................................................... 16 

6 CUSTOMER BILL IMPACTS ....................................................................................... 17 

7 COST BENEFIT SUMMARY AND CONCLUSIONS ................................................... 19 

 

  

Exhibit OEC-3 
Page 4 of 31



 

iv 

Table of Tables 
 
Table 1. Cost benefit results all scenarios, Ohio cost to achieve (NPV 2021$ millions) ................................................................... vi 
Table 2. Total net economic and job creation impacts (job-years, NPV 2021$ millions) .............................................................. viii 
Table 3. Total participant bill savings (NPV 2021$ millions) ...................................................................................................................... viii 
Table 4. Projected monthly bill impact for average residential customer ($/month) ....................................................................... ix 
Table 5. General modeling assumptions ............................................................................................................................................................... 3 
Table 6. Utility system benefits by scenario (NPV 2021$ millions) ............................................................................................................ 4 
Table 7. Avoided air emissions by pollutant (tons) .......................................................................................................................................... 8 
Table 8. Avoided emissions damages (NPV 2021$ millions) ........................................................................................................................ 9 
Table 9. Supply cost bill savings (NPV 2021$ millions) ................................................................................................................................ 10 
Table 10. Participant distribution cost bill savings (NPV 2021$ millions) ............................................................................................ 10 
Table 11. Total participant bill savings (NPV 2021$ millions) ................................................................................................................... 11 
Table 12. Increase in Ohio state GDP by scenario and sector (NPV 2021$ millions) ...................................................................... 13 
Table 13. Job-year creation by scenario and sector ...................................................................................................................................... 13 
Table 14. First year cost to achieve assumptions ($/first-year kWh saved)......................................................................................... 16 
Table 15. Program costs by scenario based on Michigan and Ohio assumptions (NPV 2021$ millions) .............................. 16 
Table 16. Projected monthly bill impact for average residential customer, expensing scenario ($/month) ......................... 17 
Table 17. Projected monthly bill impact for average residential customer, amortizing scenario ($/month)........................ 18 
Table 18. Cost benefit results all scenarios, Ohio cost to achieve (NPV 2021$ millions) .............................................................. 19 
Table 19. Cost benefit results all scenarios, Michigan cost to achieve (NPV 2021$ millions) ..................................................... 20 
Table 20. Cost benefit results by component category ............................................................................................................................... 21 
Table 21. Economic impacts and job creation (2021$ millions, job-years) ......................................................................................... 21 

  

Exhibit OEC-3 
Page 5 of 31



 

v 

EXECUTIVE SUMMARY 
 

Energy waste reduction programs create far reaching benefits. The energy savings offer 

customers greater control of bills, improved comfort, and improved air quality. Businesses 

also benefit from energy waste reduction programs through lower costs of operation and 

reduced energy costs over time. The energy savings also displace power plant generation, 

which reduces the dollars sent out of state for imported electricity and regional air pollution. 

Finally, energy waste reduction programs create economic growth by stimulating local 

economies and creating jobs.  

 

Energy waste reduction programs provide customers discounts and rebates on appliances 

and services that encourage them to invest in energy waste reduction measures. By law, the 

programs must be cost-effective, which means the programs must cost less than the 

electricity they are avoiding would have otherwise cost to deliver.  

 

Significant opportunity exists to reduce energy waste at the customer level in Ohio. A 2017 

study sponsored by the Department of Energy estimated that Ohio has over 23,430 GWh of 

total potential energy savings by 2035.1 A 2015 study conducted by American Electric Power 

estimated potential savings of over 22,280 GWh, over 50% of the 2034 forecasted sales.2 

Updated energy waste reduction potential studies show significant opportunities in other 

states.3,4 

 

This report reviews the potential benefits associated with energy waste reduction in Ohio. We 

examine three potential energy waste reduction policy scenarios to forecast benefits. We also 

consider the benefits under multiple cost estimates for energy savings. The review of costs 

and benefits is intended to provide policymakers in Ohio relevant data and information to 

determine the best approach moving forward with energy waste reduction programs in Ohio. 

Our review finds energy waste reduction programs have the potential to produce significant 

benefits in Ohio over the next ten years.  

 

 

 

 

 
1 State Level Electric Energy Efficiency Potential Estimates. Electric Power Research Institute. Technical update, May 

2017. United States Department of Energy. 

energy.gov/sites/prod/files/2017/05/f34/epri_state_level_electric_energy_efficiency_potential_estimates_0.pdf.  
2 AEP Ohio. 2014. Volume 1: 2015 to 2019. Energy Efficiency/Peak Demand Reduction Action Plan. 

aceee.org/files/pdf/aep-ohio-2015-2017-ee-pdr-plan.pdf.  
3 Pennsylvania Act 129 – Phase IV Energy Efficiency and Peak Demand Reduction Market Potential Study Report. 

February 28, 2020. puc.pa.gov/pcdocs/1656474.pdf.  
4 Energy Efficiency Potential in New Jersey. May 24, 2019. s3.amazonaws.com/CandI/NJ+EE+Potential+Report+-

+FINAL+with+App+A-H+-+5.24.19.pdf.  
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The three scenarios analyzed include: 

 

1. One percent (1%) annual savings for ten years (2021-2030)  

2. One- and one-half percent (1.5%) annual savings for ten years (2021-2030)  

3. Two percent (2%) annual savings for ten years (2021-2030) 

 

The study estimates benefits that would accrue directly from the energy savings achieved in 

each scenario. We estimate four specific categories of benefits: utility system, economic, 

environmental, and participant bill savings. We also compare the estimated benefits against 

a range of potential program costs. Finally, we estimate the potential customer bill impacts 

associated with program spending over time, comparing two specific cost recovery 

approaches. 

 

The universe of benefits discussed in this report captures many, but not all potential benefits 

of energy waste reduction. Other benefits include avoided renewable portfolio compliance 

costs, avoided compliance costs with existing environmental regulations, value of reduced 

capacity reserve requirements, reduced arrearages, improved comfort and safety, reduced 

maintenance costs, reduced price volatility exposure, and other nonenergy benefits.  

 

Table 1 shows the estimated costs and benefits for these three scenarios. All values shown in 

table 1 are in present value terms, meaning the values over the 24-year period are expressed 

in 2021 dollars.  

 

Table 1. Cost benefit results all scenarios, Ohio cost to achieve (NPV 2021$ millions) 

  Scenario 

Benefits 1.0% 1.5% 2.0% 

Utility System Benefits 2,665 5,330 7,106 

Environmental Benefits 7,142 14,283 19,044 

Total Benefits 9,806 19,613 26,151 

Costs       

Program Costs 737 1,473 1,965 

Total Costs 737 1,473 1,965 

Net-Benefits       

Total 9,070 18,139 24,186 

Cost-Benefit Ratio 13.3 13.3 13.3 

 

As table 1 shows, the benefits for each scenario are significant, especially when compared 

against the projected costs. We describe each benefit in greater detail below. 

 

1. Utility system benefits: Energy waste reduction programs provide significant benefits 

to the electric utility system. These benefits are achieved because energy waste 

reduction programs displaces traditional power generation and reduces the need for 
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future infrastructure expansion in generation, distribution, and transmission. The 

displacement of traditional generation reduces system costs and saves all customers 

money through reduced bills in future years. Energy waste reduction programs in Ohio 

also reduce the need for electricity imports. Ohio imports roughly 20% of its electricity 

needs from out of state, which may be avoided through local energy savings.5  

2. Environmental benefits: Energy waste reduction programs produce substantial 

environmental benefits through reduced air pollution at power plants. As energy waste 

reduction programs reduce demand for electricity, fossil-fueled power plants reduce 

output, which reduces air emissions associated with power generation. The primary 

power plant emissions displaced include carbon dioxide (CO2), nitrogen oxide (NOX), 

sulfur dioxide (SO2), and particulate matter. All these emissions produce harmful 

effects on human health and the natural environment. This analysis estimates the 

displaced CO2, NOX, and SO2 emissions and quantifies the value of the avoided health 

harms, also known as damages. 

 

The estimated program costs shown in table 1 are based on the most recent actual program 

costs per unit of saved energy in Ohio. As the results show, the programs are cost effective, 

even when only considering the utility system benefits.  

 

An additional benefit of energy waste reduction programs is the programs stimulate the 

economy, increasing the state gross domestic product (GDP) and creating jobs. These benefits 

are created in multiple ways. First, spending on energy waste reduction programs generates 

direct jobs through the implementation and delivery of programs, which also stimulate many 

sectors of the economy. Second, the customer bill savings produced by the programs drive 

significant economic growth because customers inject these dollars back into the local 

economy. The positive benefits associated with the increased local spending driven by bill 

savings provide “ripple” effects through the economy creating jobs in many other sectors and 

boosting the local economy.  

 

We used IMPLAN, an industry standard input/output economic model, to estimate economic 

benefits. Table 2 shows the results of the economic impact assessment. According to this 

analysis, the implementation of a 2% energy waste reduction goal would add $4.8 billion to 

Ohio’s economy and create 172,651 job-years over the life of the program.6  

 

 

 

 

 

 

 
5 United States Energy Information Administration. Ohio Electricity Profile 2019. eia.gov/electricity/state/ohio/.  
6 A job year is equivalent to a job in any given industry over the period of one year.  
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Table 2. Total net economic and job creation impacts (job-

years, NPV 2021$ millions) 

Energy 

Savings 

Scenario 

Total Value 

Added to GDP 

Total Job-

Years 

1% 1,806 64,744 

1.5% 3,612 129,488 

2% 4,816 172,651 

 

The programs also produce significant customer bill savings. Bill savings are the primary 

reason why customers invest in energy waste reduction technologies and change behavior. 

The bill savings drive economic growth as customers inject dollars back into the local 

economy. Businesses are also able to reduce operating costs and improve profit margins, 

while also reducing maintenance costs. Table 3 shows the projected participant bill savings 

for supply and distribution costs under each scenario. As the table shows, customers would 

save between $4.5 and $12.1 billion over the life of the energy savings depending on the 

scenario. Supply cost bill savings are over 60% of the total.  

 

Table 3. Total participant bill savings (NPV 2021$ millions) 

 Energy Savings Scenario 

Cost 1.0% 1.5% 2.0% 

Supply 2,825 5,651 7,534 

Distribution 1,705 3,409 4,546 

Total 4,530 9,060 12,080 

  

Utility sector energy waste reduction programs are generally funded through ratepayer bills. 

To understand the magnitude of the potential costs of funding programs at the customer 

level, we analyzed the bill impacts under two scenarios. The first scenario assumes all program 

costs are collected in one year (current practice in Ohio). The second scenario assumes all 

program costs would be collected over a five-year period.  Collecting costs over multiple years 

reduces bill impacts on customers and more closely aligns cost recovery with the realization 

of system benefits. Table 4 shows the estimated bill impacts for an average residential 

customer in Ohio for the two cost recovery approaches for the three policy scenarios. As the 

table shows, the bill impacts would not exceed $2.50 per month for an average residential 

customer over the first five years, an amount which is greatly outweighed by the benefits 

customers receive.  
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Table 4. Projected monthly bill impact for average residential customer ($/month) 

Scenario Period PY 1 PY 2 PY 3 PY 4 PY 5 

1.0%  1 yr.  0.72 0.74 0.75 0.76 0.78 

1.5%  1 yr.  1.44 1.47 1.50 1.52 1.56 

2.0%  1 yr.  1.93 1.96 2.00 2.03 2.08 

1.0%  5 yrs.  0.25 0.43 0.60 0.76 0.90 

1.5%  5 yrs.  0.50 0.86 1.20 1.51 1.80 

2.0%  5 yrs.  0.66 1.15 1.60 2.02 2.40 

  

All three scenarios produced benefits that far exceeded the costs, which means bills for 

Ohioans are lower because of investment in energy waste reduction programs than they 

would be without the programs. The utility system benefits alone are cost effective, ranging 

between 1.7 to 3.6 times more benefits than costs (depending on the program cost 

assumption). Because the benefit categories are additive, each additional benefit component 

category only further increases the cost-effectiveness of the programs. 
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1 INTRODUCTION 
 

This report estimates the costs and benefits of energy waste reduction programs in Ohio over 

a ten-year period (2021-2030). We examine the costs and benefits for three distinct policy 

scenarios, considering multiple costs and cost recovery approaches. The intent is to provide 

policy makers in Ohio with estimates on the potential costs and benefits of energy waste 

reduction programs in Ohio. We estimate four specific categories of benefits: utility system, 

economic, environmental, and participant bill savings. We compare the estimated benefits 

against a range of potential program costs. Finally, we estimate the potential customer bill 

impacts associated with program spending over time, comparing two specific cost recovery 

approaches. 

 

Gabel Associates is an energy, environmental and public utility consulting firm with its 

principal office in Highland Park, New Jersey.7 For over 25 years, the firm has provided highly 

focused and specialized energy consulting services and strategic insight to its clients. Gabel 

Associates has applied its expertise to improve the bottom line for hundreds of clients 

involved in virtually every sector of the energy industry. The firm has built its reputation on its 

extensive knowledge and rigorous analysis of energy markets. We have successfully assisted 

public and private sector clients implement energy plans and projects that reduce costs and 

enhance environmental quality. The firm possesses strong economic, financial, project 

development, technical, and regulatory knowledge.   

 

Firm personnel also serve as expert witnesses on a wide range of issues at the Federal Energy 

Regulatory Commission (“FERC”) and at State Commissions, including those related to energy 

and capacity markets, ratemaking and tariff design, energy efficiency/energy waste reduction, 

reactive rates, interconnection, renewable energy, electric vehicles, and mergers/acquisitions. 

  

 
7 gabelassociates.com 
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2 Policy Scenarios  
 

This report examines the costs and benefits of three different energy waste reduction 

scenarios. All three scenarios are based on different annual electric energy savings 

performance targets for Ohio’s six investor-owned utilities. Each scenario is based on 

achievement of annual energy waste reduction savings as a percentage of total sales. This 

common metric, savings as a percentage of total sales, allows a simple assessment of results 

and a direct comparison to other states and program implementers. This report only estimates 

benefits from electric energy waste reduction programs and excludes secondary natural gas 

savings from electric measures and programs concentrated on natural gas savings.  

 

These scenarios are focused on performance and results and are not based on a specific 

approach to implementing energy waste reduction programs in Ohio. Specifically, the 

scenarios do not contemplate a mandated versus voluntary approach. Instead, this report 

focuses on estimating the costs and benefits of energy waste reduction savings performance 

across the State.  

 

The three scenarios include: 

 

1. One percent (1%) annual savings for ten years (2021-2030)  

2. One- and one-half percent (1.5%) annual savings for ten years (2021-2030)  

3. Two percent (2%) annual savings for ten years (2021-2030) 

 

 

2.1 Data Sources and General Assumptions  

 

All three scenarios incorporate common utility avoided costs, marginal emissions rates, 

commercial customer opt out, energy waste reduction program mix, measure lifetime, 

discount rate, energy and demand forecasts, and hypothetical utility capital structure. We 

evaluated multiple cost to achieve energy savings and program cost recovery approaches. 

Except where otherwise noted, our analysis relied on Ohio specific data. The energy waste 

reduction program level data, including the opt out percentage, cost to achieve, measure 

lifetimes, types of expected programs, and demand savings were all sourced directly from 

actual utility results in Ohio for 2019.8 Relying on actual results for these variables provides 

the most accurate estimate of possible cost and benefit outcomes for Ohio.  

 

We based the energy savings targets on the forecasted electric sales for all six investor-owned 

utilities in Ohio. The utilities include Ohio Power Company, Duke Energy Ohio, Dayton Power 

 
8 For the 2019 Ohio utility energy waste reduction program results, see Docket Nos. 20-1042-EL-EEC (Ohio Power), 

20-0612-EL-EEC (Duke), 20-0724-EL-EEC (First Energy), and 20-0916-EL-POR (Dayton Power and Light).  
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and Light, Illuminating Company, Ohio Edison, and Toledo Edison.9 The forecasts relied on 

the long-term forecasts from 2020 through 2030 filed at the Public Utilities Commission of 

Ohio (PUCO).10 For years past 2030, consumption is expected to continue at similar growth 

levels of the previous ten years. The energy savings target is based on a gross savings goal, 

but benefits were estimated based on net energy savings. This ensures that only incremental 

savings from energy waste reduction measures that would not have otherwise been installed 

are included in the analysis. This adjustment to account for only incremental savings, known 

as a net-to-gross ratio, was assumed to be 90%; meaning that for 100 units of energy saved, 

90 would occur as a result of the program, and 10 would have occurred regardless of whether 

the program had been implemented. The 90% net-to-gross ratio is sourced from recent 

planning factors used in Michigan. Table 5 list some additional modeling assumptions. 

 

Table 5. General modeling assumptions 

Assumption Value Source 

Opt out percentage 22%  2019 Ohio Utility Reports  

Net to gross factor 90%   2020 Michigan EE Plans  

Residential savings lifetime  9.7 years   2019 Ohio Utility Reports  

Business savings lifetime  13.3 years   2019 Ohio Utility Reports  

Discount rate  5% nominal    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
9 Three of the six companies, Illuminating Company, Ohio Edison, and Toledo Edison are wholly owned subsidiaries of 

First Energy Corporation. 
10 The filed utilities sales forecasts can be found in Docket Nos. 20-0501-EL-FOR (Ohio Power), 20-0375-EL-FOR 

(Duke), 20-0657-EL-FOR (First Energy), and 20-0768-EL-FOR (Dayton Power and Light). 
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3 Benefits  
 

This report examines four specific areas of energy waste reduction program benefits. The four 

areas include: avoided utility system costs, avoided air emissions (and associated avoided 

damages), and participant bill savings. The economic and job creation impacts related to 

these benefits are summarized separately in Section 4. 

 

 

3.1 Utility System Benefits  

 

Energy waste reduction programs provide significant benefits to the electric utility system. 

Waste reduction programs achieve these benefits by reducing the need for future spending 

on generation, distribution, and transmission systems. The displacement of traditional 

generation reduces system costs and saves all customers money through reduced bills in 

future years. Energy waste reduction programs in Ohio also reduce the need for electricity 

imports. Ohio imports roughly 20% of its electricity needs from out of state, which may be 

avoided through local energy savings.11 

 

We estimated the future value of five specific utility system benefits. These benefits include 

avoided electric energy costs, avoided electric capacity costs, energy and capacity price 

suppression (also known as demand reduction induced price effects or DRIPE), and avoided 

transmission and distribution capacity. While electric energy and electric are savings realized 

by those installing energy efficient equipment, DRIPE and avoided transmission and 

distribution capacity costs are realized by all customers, regardless of whether or not they 

invest in energy waste reduction measures. Table 6 below shows the estimated utility system 

benefits for all three potential policy scenarios. 

 

Table 6. Utility system benefits by scenario (NPV 2021$ millions) 

  Energy Savings Scenario 

Benefit 1.0% 1.5% 2.0% 

Avoided Electric Energy Costs 1,728 3,456 4,608 

Avoided Electric Capacity Costs 237 474 632 

Electric Energy DRIPE 603 1,205 1,607 

Electric Capacity DRIPE 10 21 28 

Avoided T&D Costs 87 174 232 

Total Benefits 2,665 5,330 7,106 

 

As the table shows, energy waste reduction programs would produce significant utility system 

benefits in all three scenarios. The values for each benefit and each scenario are presented in 

 
11 United States Energy Information Administration. Ohio Electricity Profile 2019. eia.gov/electricity/state/ohio/.  
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net present value terms of the benefit over the life of the energy savings. By presenting the 

values in net present value terms, decision makers can assess impacts across a large time 

period against one another.   

 

All three scenarios assume energy waste reduction programs implemented over a ten-year 

period, but the programs would still produce substantial energy savings beyond the final year 

of implementation because savings continue for several years after implementation. The most 

significant benefit is the avoided electric energy costs, followed by electric energy price 

suppression. We describe these benefits in greater detail below, including the methodological 

approach used to quantify the value of each benefit across the three scenarios.  

 

3.1.1 Avoided Electric Energy Costs 

 

The avoided electric energy costs represent the wholesale electric market purchases that 

utilities avoid making because of reductions in energy usage associated with energy waste 

reduction programs. These costs are generally composed of fuel and operations and 

maintenance costs. This benefit also includes the value of avoided line losses, which are losses 

of electricity that naturally occur between the production and delivery of electricity to end use 

customers.  

 

Ohio utilities operate as part of a regional wholesale market called PJM. To calculate the 

avoided electric energy costs, a blend of congestion-adjusted energy market forward trading 

price for PJM-Western Hub, the most liquidly traded zone in PJM, and forecasted prices from 

the Energy Information Administration (“EIA”) in its 2020 Annual Energy Outlook generation 

reference case for the PJM/West region were used.12 A marginal losses adjustment was 

applied using the average loss factor contained in the Ohio utility long term forecast filings. 

 

3.1.2 Avoided Electric Capacity Costs 

 

One of the primary benefits of energy waste reduction programs is avoiding or delaying the 

construction of or need for new power plants. While Ohio utilities do not own power plants, 

they purchase electric capacity from PJM on behalf of their customers and supply it to homes 

and businesses. Efficiency programs reduce demand across all hours of the year, reducing the 

amount of capacity needed to supply Ohio’s electric customers.  

 

The forecasted value of avoided capacity purchases for delivery year 2022/2023, the next 

period which has yet to hold a capacity auction, were estimated based on the average of the 

 
12 United States Energy Information Administration. Annual Energy Outlook 2020. Table 54. Electric Power Projections 

by Electricity Market Module Region (Reference Case, PJM/East Region). 

eia.gov/outlooks/aeo/data/browser/#/?id=62-AEO2020&region=5-

10&cases=ref2020&start=2018&end=2050&f=A&linechart=ref2020-d112119a.130-62-AEO2020.5-

10&map=&ctype=linechart&sourcekey=0.   
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previous three capacity auctions.13 We forecasted all subsequent years, beginning in delivery 

years 2023/2024 based upon escalations from the EIA in its 2020 Annual Energy Outlook. 

These values were also adjusted for losses. In addition, the savings associated with capacity 

reductions were delayed to account for the fact that PJM procures capacity on a forward basis. 

 

3.1.3 Demand Reduction Induced Price Effects (Energy and Capacity) 

 

Waste reduction programs reduce customer usage throughout the year, but they add even 

greater value by reducing customer usage at peak times of peak energy usage, or peak 

demand. In addition to the direct energy savings to customers, waste reduction programs 

also have an impact on market pricing dynamics, causing prices to decrease relative to if no 

waste reduction had occurred. The demand reduction induced price effect (“DRIPE”) price 

suppression impact is a benefit that captures the reduction in wholesale electric energy and 

capacity prices to all customers, not just participants, because of energy waste reduction. PJM 

wholesale markets are fundamentally supply and demand based – therefore, downward 

movement in the demand curve because of reduced consumption result in less expensive 

electricity used to meet customer demands. If either market “clears” at a lower price, the 

associated reductions in market prices flow through to all customers. A 2019 study of this 

benefit in Ohio found that the price suppression benefits to all customers in Ohio from the 

2017 energy waste reduction programs were estimated to be approximately $2 per month for 

a typical residential customer.14 Other jurisdictions have also estimated similarly high DRIPE 

benefits.15,16  

 

This report estimates the DRIPE benefit for wholesale energy and capacity price suppression 

effects. This benefit accrues to all customers in Ohio because costs are reduced for all 

customers. The energy market DRIPE impact was calculated based on a predictive regression 

model that determined how energy prices in Ohio changed as a result of changes to load and 

natural gas prices. The capacity market DRIPE impact was calculated based upon data from 

PJM’s scenario analysis of past base residual auctions to determine the impact of changes in 

load on the capacity clearing price. 

 

 

 

 
13 PJM Interconnection. 2020. Capacity Market. pjm.com/markets-and-operations/rpm.aspx.  
14 Chernick, P. 2019. Energy Efficiency Benefits to All Customers: Price Mitigating Effects for Ohio. Resource Insight, 

Inc. June 12. resourceinsight.com/wp-content/uploads/2019/06/Energy-Efficiency-Benefits-to-All-Customers.pdf.  
15 Neme, C. and P. Chernick. 2015. The Value of Demand Reduction Induced Price Effects. Regulatory Assistance 

Project. March 19. raponline.org/wp-content/uploads/2016/05/efg-ri-dripewebinarslidedeck-2015-mar-18-

revised.pdf.  
16 Synapse Energy Economics. 2018. Avoided Energy Supply Components in New England: 2018 Report. October 24. 

synapse-energy.com/sites/default/files/AESC-2018-17-080-Oct-ReRelease.pdf.  
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3.1.4 Avoided Transmission and Distribution Capacity  

 

Energy waste reduction programs produce small demand savings by each customer, but in 

aggregate can result in significant reductions to demand across the Ohio footprint. These 

demand savings can avoid or delay the need for future expansion of transmission and 

distribution capacity. Transmission and distribution systems are constructed to serve 

maximum or peak demand. As demand increases over time, the utilities invest in new 

transmission and distribution lines to accommodate the increasing demand. The value of 

avoiding or delaying these costs can be substantial. This benefit also reduces costs for all 

customers on the electric system, not just those who participate in programs.  

 

We assumed an avoided transmission and distribution value of $30/kW-year for this analysis. 

This means that each year, for every MW that is reduced through the programs, customers 

will save $30,000. For context, Ohio has approximately 30,000 MWs of total load in PJM; 

therefore a 1% reduction could result in transmission and distribution savings of 

approximately $8 million per year. This figure is conservative when compared to other electric 

companies who have estimated this benefit in energy waste reduction cost benefit analysis. 

Depending on the utility, this value can exceed $200/kW-year. A 2014 study found an average 

value of $66.03/kW-year, but the study included several northeastern utilities with higher 

distribution and transmission costs.17 Our assumption of $30/kW-year is less than half of this 

average.    

 

 

3.2 Environmental Benefits 

 

Energy waste reduction programs produce substantial environmental benefits through 

reduced air pollution from power plants. As demand for electricity is reduced through energy 

waste reduction programs, fossil-fueled power plants reduce output, which reduces emissions 

(air pollution) associated with power generation. The primary power plant emissions displaced 

include carbon dioxide (CO2), nitrogen oxide (NOX), sulfur dioxide (SO2), and particulate 

matter. All these emissions produce harmful effects on human health and the natural 

environment. This analysis estimates the reduced CO2, NOX, and SO2 pollution and quantifies 

the value of the avoided health effects. 

 

 

 

  

 
17 Mendota Group. 2014. Benchmarking Transmission and Distribution Costs Avoided by Energy Efficiency 

Investments. October 23. https://mendotagroup.com/wp-content/uploads/2018/01/PSCo-Benchmarking-Avoided-

TD-Costs.pdf.   
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3.2.1 Avoided Air Pollution 

 

The volume of avoided air pollution was estimated using marginal emissions rates sourced 

from the Emissions and Generation Resource Integrated Database (eGRID).18 This data source 

relies on publicly available emissions data for nearly all electric power generation in the United 

States. The non-baseload tons per MWh estimate from the most recent eGRID data release 

(currently eGRID2018 released in March 2020) was used to estimate reduced CO2, NOX, and 

SO2 emissions. These rates were then de-escalated over time based upon emissions rates 

from the most recent EIA Annual Energy Outlook (currently 2020) for the PJM/West region.  

We de-escalated the amounts to reflect the likely shift away from fossil-based generation 

towards less polluting generation sources. Table 7 shows the estimated avoided air emissions 

for the three energy savings policy scenarios. The value shown in the table is the total avoided 

pollution for the life of the energy savings in each scenario.  

 

Table 7. Avoided air emissions by pollutant (tons) 

  Energy Savings Scenario 

Pollutant 1.0% 1.5% 2.0% 

CO₂ 70,066,300 140,132,599 186,843,466 

SO₂ 51,637 103,274 137,698 

NOX 46,555 93,110 124,147 

 

3.2.2 Avoided Emissions Damages 

 

We base the social costs estimates on human and environmental health harms. Air pollution 

causes significant health harms resulting in lost workdays, hospital visits, asthma, respiratory 

disease, and increased morbidity for adults and children. Carbon dioxide emissions are a 

significant contributor to human induced climate change, which causes increased wildfires, 

droughts, hurricanes, and other costly weather events. Climate change also contributes to 

rising sea levels, which present significant costs to coastal communities. The negative social 

costs driven by power plant pollution are substantial and energy waste reduction programs 

reduce them substantially.  

 

To estimate the avoided damages for CO2 we used the “Social Cost of Carbon for Regulatory 

Impact Analysis - Under Executive Order 12866” produced by the Interagency Working Group 

on Social Cost of Greenhouse Gases, United States Government.19 The avoided damages from 

SO2 and NOX, were estimated using the February 2018 Technical Support Document 

Estimating the Benefit per Ton of Reducing PM2.5 Precursors from 17 Sectors by the U.S. 

 
18 United States Environmental Protection Agency. Emissions and Generation Resource Integrated Database (eGRID). 

Released 1/28/2020, Revised 3/9/2020. epa.gov/energy/emissions-generation-resource-integrated-database-egrid.   
19 Interagency Working Group on Social Cost of Greenhouse Gases, United States Government. 2016 Technical 

Support Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis Under Executive 

Order 12866. August 2016. epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf. 

Exhibit OEC-3 
Page 18 of 31

file:///C:/Users/brendonbaatz/Desktop/Active%20Projects/NJ%20EE%20Advocacy/NJ%20Cost%20Test%20Straw%20Comments/epa.gov/energy/emissions-generation-resource-integrated-database-egrid
https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf
https://www.gabelassociates.com/
https://www.gabelassociates.com/


 

             Page 9** 
Estimating the Costs and Benefits of  

Energy Waste Reduction in Ohio  

Gabel Associates, Inc. 

Environmental Protection Agency Office of Air and Radiation Office of Air Quality Planning 

and Standards.20  These sources quantify the social costs or damages to human health and 

the environment per unit of pollution. To estimate the potential benefit, the per unit damage 

value is multiplied by the avoided air emissions.  

 

Table 8 shows the estimated avoided social costs by pollutant for the three energy savings 

policy scenarios.  

 

Table 8. Avoided emissions damages (NPV 2021$ millions) 

  Energy Savings Scenario 

Pollutant 1.0% 1.5% 2.0% 

CO₂ 3,126 6,252 8,336 

SO₂ 3,550 7,100 9,466 

NOX 466 931 1,242 

Total 7,142 14,283 19,044 

 

 

3.3 Participant Bill Savings  

 

Energy waste reduction program savings produce significant electric bill savings for 

customers that modify behavior and invest in efficient technologies. Bill savings are the 

primary reason customers engage in energy waste reduction programs and are the largest 

driver of economic benefits. Electric customers in Ohio pay utilities for both electricity supply 

and delivery of electricity on a monthly basis. We estimate bill savings for both parts of the 

bill.  

 

To estimate the bill savings associated with supply for residential and small/medium 

commercial customers, we used the cost to compare energy price posted on the Public 

Utilities Commission of Ohio website.21 For large commercial and industrial customers, we 

used the wholesale price of electricity because there is no cost to compare for these 

customers. We escalated supply costs by the same escalations used for avoided electric 

energy and capacity costs to reflect the increase in supply costs over time. Table 9 shows the 

participate supply bill savings for each scenario.  

 

 

 

 

 
20 United States Environmental Protection Agency. 2018. Technical Support Document: Estimating the Benefit per Ton 

of Reducing PM2.5 Precursors from 17 Sectors. epa.gov/sites/production/files/2018-

02/documents/sourceapportionmentbpttsd_2018.pdf. 
21 Public Utilities Commission of Ohio. Energy Choice Ohio. Accessed online on October 15, 2020. 

energychoice.ohio.gov/.  
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Table 9. Supply cost bill savings (NPV 2021$ millions) 

  Energy Savings Scenario 

Sector 1.0% 1.5% 2.0% 

Residential 1,208 2,416 3,222 

Business 1,617 3,235 4,313 

Total 2,825 5,651 7,534 

 

To estimate bill savings for the delivery of electricity, we relied on publicly available tariff data 

for all six investor-owned companies. Using this data, we estimated the total effective price 

per kWh or kW for each tariff option for most electric rate options. We then weighted the 

effective rates by the total sales in 2019 to determine a weighted average effective rate for 

residential and commercial customers. We used these rates to estimate the direct participant 

bill savings. Table 10 shows the estimated participant distribution bill savings over the life of 

the measures for all three energy savings scenarios. It is expected that a small portion of these 

bill savings could be recovered from participants at a later date but were not removed from 

the values shown.  

 

Table 10. Participant distribution cost bill savings (NPV 2021$ millions) 

  Energy Savings Scenario 

Sector 1.0% 1.5% 2.0% 

Residential 896 1,792 2,389 

Business 809 1,618 2,157 

Total 1,705 3,409 4,546 

 

Customers realize substantial bill savings on both the electricity supply and delivery over the 

estimated ten-year life of the programs. Table 11 shows the total participant bill savings., 

which include both electricity supply and delivery bill savings. As noted above, we would 

expect a small portion of the distribution bill savings to be reallocated back to participants at 

a later time.22 

 

 

 

 

 

 
22 The effective rates included riders and other charges than may be recovered in later years if the electric utility was 

unable to recover all authorized revenues in the year in question. Electric utilities in Ohio are decoupled, meaning 

revenue shortfalls because of weather, economic conditions, or lost sales from energy waste reduction will be recovered 

in future periods. If a revenue shortfall exists, a company collects the unrecovered revenues from all customers and any 

lost bill savings are reallocated across a large number of customers. Therefore, it is unclear exactly what, if any, bill 

savings would be recovered from program participants at a later date.  
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Table 11. Total participant bill savings (NPV 2021$ millions) 

  Energy Savings Scenario 

Sector 1.0% 1.5% 2.0% 

Residential 2,104 4,208 5,610 

Business 2,426 4,852 6,470 

Total 4,530 9,060 12,080 
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4 Economic Impacts and Job Creation 
 

Energy waste reduction programs can be a powerful tool for local economic development 

and job creation. While cost effective energy waste reduction programs provide many other 

benefits including lower utility system costs, improved health outcomes, and lower bills for 

program participants, the job creation and local economic growth benefits are critical and 

provide added value especially as states begin to recover from the COVID-19 pandemic. 

 

Economic development benefits were estimated using IMPLAN, a widely used industry 

standard input/output model. IMPLAN estimates changes in the local economy based on 

spending and revenue changes to specific industries. IMPLAN is based on the 

interdependency between economic sectors, which allows estimations of impacts to the 

economy and ripple effects from changes in spending to specific sectors. The data in IMPLAN 

is sourced directly from the U.S. Bureau of Economic Analysis, Department of Agriculture, 

Bureau of Labor Statistics, and Census Bureau (among many other public sources).23  

 

The economic impacts and job creation are categorized into direct, indirect, and induced 

impacts and jobs created. Direct impacts and jobs are those caused from the initial dollar 

spent or saved in the exact industry that dollar was spent or saved. Indirect impacts and jobs 

are those generated in the supply chain and support industries that are directly impacted by 

an expenditure. Induced jobs are those generated by the re-spending of received income 

resulting from direct and indirect job creation in the affected region. The indirect and induced 

jobs are created in many industries across the economy. 

 

We modeled four distinct disruptions to the economy as a result of investing in energy waste 

reduction programs: (1) program expenditures; (2) participant bill savings; (3) ratepayer costs; 

and (4) lost revenue to generators. Program expenditures and participant bill savings 

represent positive impacts, while ratepayer costs and lost revenue to generators represent 

negative impacts. The summation of these four disruptions represents the net economic 

impact or jobs created as a result of energy waste reduction program spending in Ohio. 

 

Economic impacts are evaluated by the amount of value they add to the state GDP. Job 

impacts are categorized by job-years created. A job-year is not a full-time permanent 

employee but refers to a job in a specific industry over a one-year time period. A job year is 

not always equal to a full time equivalent. For some industries, a job-year is greater than a full 

time equivalent, but for others, it can be less. 

 

Table 12 summarizes the total net increase to the state GDP for the scenarios. The table shows 

the net effects, meaning all four components of the analysis were aggregated to produce the 

 
23 IMPLAN. Data Sources. implan.com/data-sources/. 
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results. As noted in the description of potential costs, we relied on two estimates of the cost 

to achieve energy savings; those being the actual cost to achieve of recent program 

expenditures in Ohio and in Michigan. The Ohio cost to achieve is based on the most recent 

cost of saved energy for the 2019 results. The Michigan cost of saved energy is based the 

most recently filed program plans for Michigan’s two largest electric utilities, DTE and 

Consumers Energy.24 All results shown in table 12 assume a five-year amortization of total 

energy waste reduction program expenditures. 

 

Table 12. Increase in Ohio state GDP by scenario and sector (NPV 2021$ millions) 

Energy 

Savings 

Scenario 

Cost to 

Achieve 

Scenario 

Residential 

Value Added 

to GDP 

Business 

Value Added 

to GDP 

Total Value 

Added to 

GDP 

1% 
Ohio 763 1,043 1,806 

Michigan 891 1,013 1,903 

1.5% 
Ohio 1,526 2,085 3,612 

Michigan 1,781 2,026 3,807 

2% 
Ohio 2,035 2,780 4,816 

Michigan 2,375 2,701 5,076 

 

We estimated job creation using the same method described above. Table 13 shows the 

estimated job-year creation driven by the three scenarios under two cost of saved energy 

assumptions. Please note, a job-year is not a full-time permanent employee but refers to a 

job in a specific industry over a one-year time period. Values represent the total job-year 

creation over the life of the energy savings. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 13. Job-year creation by scenario and sector 
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Energy 

Savings 

Scenario 

Cost to 

Achieve 

Scenario 

Residential 

Job-Years 

Business 

Job-Years 

Total 

Job-Years 

1% 
Ohio 27,164 37,580 64,744 

Michigan 28,307 36,742 65,048 

1.5% 
Ohio 54,328 75,160 129,488 

Michigan 56,613 73,484 130,097 

2% 
Ohio 72,438 100,213 172,651 

Michigan 75,484 97,978 173,463 

 

As tables 12 and 13 show, implementation of the savings target would produce significant 

economic benefits. Under the base cost and 1% energy savings scenario, which assumes a 

lower cost to deliver the program, $1.8 billion and 64,000 job-years would be added to the 

Ohio economy. Under the higher cost and 1% savings scenario, $1.9 billion and over 65,000 

job-years would be added to the economy. All economic benefits shown in table 12 and 13 

would accrue over the life of the energy savings. 

 

 

4.1 Impact of Program Expenditures 

 

Program expenditures are the funds spent by program administrators to implement and 

deliver energy waste reduction programs. These include the costs of energy waste reduction 

measures, the costs of installing energy waste reduction measures, and the costs of 

administering and overseeing energy waste reduction programs. This spending includes 

program implementation staff, utility staff, trade allies, installers, evaluators, and others. These 

create jobs in many industries and sectors that span retail, construction, engineering, 

plumbing, and other services. The spending also employs people in manufacturing, 

construction, wholesale trade, professional building services, retail services, and other 

industries. 

 

We estimated the economic impacts and job creation of energy waste reduction program 

expenditures by using a program-by-program approach to break out materials and labor, 

mapping spending into specific industries within IMPLAN. The spending breakdown (i.e. 

customer incentives, program marketing, and other administrative costs) were derived from 

the historic spending structure of programs in Ohio.  
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4.2 Impact of Customer Bill Savings 

 

Customer bill savings produced by the programs drive significant economic growth because 

customers inject these dollars back into the local economy. The positive benefits associated 

with the increased local spending driven by bill savings provide “ripple” effects through the 

economy creating jobs in many other sectors and boosting the local economy. Customer bill 

savings are partially offset by increases in customer bills related to the cost recovery of the 

avoided distribution costs. Because distribution costs are decoupled from energy usage in 

Ohio, these costs are ultimately recollected from customers. Therefore, we only calculated 

impacts associated with retail supply costs. 

 

For bill savings, we mapped the increased disposable income to households by income level 

and to relevant commercial industries.  

 

4.3 Impact of Ratepayer Costs  

 

Ratepayers often fund costs associated with implementing energy waste reduction programs. 

These costs result in higher rates and bills associated with the cost recovery of energy waste 

reduction programs. The reduction in disposable income has the inverse impact as customer 

bill savings, and results in less money being spent throughout the economy. 

 

To capture the negative economic impacts of higher rates and bills from the cost recovery 

associated with the programs, we calculated a proxy revenue requirement assuming that all 

costs would be expensed in the year they were spent. These costs were assumed to be borne 

by all ratepayers, not just those that qualify as low-income. 

 

4.4 Impact of Generator Lost Revenues 

 

The deregulated energy market in Ohio allows customers to choose their own energy supplier. 

It also means that energy suppliers, who are not regulated by the Commission, cannot collect 

lost revenues from customers. These lost revenues impact the energy suppliers as a corporate 

entity, but also their employees.  

 

To capture the negative economic impacts of lost revenue to generators, we calculated the 

value of lost supply charges to customers based upon supply in Ohio. However, it is important 

to note that Ohio imports a portion of its energy from out of state, which means that a 

reduction of one MWh of consumption due to energy waste reduction does not mean that 

an Ohio based company would reduce its sales by one MWh.  
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5 Costs 
 

Energy waste reduction program costs include costs expended by utilities to deliver the 

energy waste reduction programs. These costs include direct incentives to customers, 

administrative and implementation costs, marketing, evaluation, and other costs associated 

with program development and delivery. We relied on Ohio specific costs from programs 

delivered in 2019 to estimate future costs of programs. We calculated a weighted average of 

the cost of each unit of energy saved based on the results of all six Ohio utilities in 2019. We 

also considered an alternate cost of saved energy sensitivity based on a regional peer, 

Michigan. The Michigan cost to achieve is based on the weighted average of cost to achieve 

presented in the most recent program filings by Michigan’s two largest electric utilities, DTE 

and Consumers Energy. We did not include participant costs in this analysis. Table 14 shows 

the first-year cost to achieve assumption by sector for our analysis based on this review.   

 

Table 14. First year cost to achieve assumptions 

($/first-year kWh saved) 

Sector Michigan Ohio  

Residential                     0.26                      0.10  

Business                     0.17                      0.09  

 

Using these values, we estimated the total cost of program for each scenario. Table 15 shows 

the net present value of program costs for each energy savings scenario under the Michigan 

and Ohio cost sensitivity.  

 

Table 15. Program costs by scenario based on Michigan 

and Ohio assumptions (NPV 2021$ millions) 

  Energy Savings Scenario 

State 1.0% 1.5% 2.0% 

Ohio 737 1,473 1,965 

Michigan  1,537 3,075 4,100 
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6 Customer Bill Impacts 
 

Utilities recover energy waste reduction program costs from electric customers through rates. 

Utilities in Ohio have historically recovered annual program costs over a one-year period, 

known as “expensing” costs. Many utilities around the country utilize a different cost recovery 

approach for energy waste reduction. These utilities are permitted to invest capital in energy 

waste reduction and recover annual program costs over a multiple year period, earning a 

return on the unamortized balance. This approach utilized elsewhere in the country is 

analogous to how utilities invest and recover costs in typical electric distribution infrastructure 

By amortizing costs and spreading them out over multiple years, utilities are able to reduce 

bill impacts on customers, more closely align cost recovery with the realization of system 

benefits, and increase the attractiveness of investments in energy waste reductions.  

 

We estimated bill impacts for all six scenarios (three energy savings and two cost to achieve). 

To do so, we estimated the revenue requirements per year for all six scenarios. We used the 

cost of capital weighted for all six Ohio utilities to estimate the return on investment. We also 

assumed 20% of program costs would be expensed in the amortization scenario (not all costs 

would be amortized) because it is unlikely the Public Utilities Commission of Ohio would allow 

the utilities to earn a return on the entire investment (for example, internal utility labor is often 

required to be expensed rather than amortized). Table 16 shows the monthly bill impact for 

an average residential customer in Ohio for ten years under all six scenarios.  

 

Table 16. Projected monthly bill impact for average residential customer, expensing scenario ($/month) 

Scenario Cost PY 1 PY 2 PY 3 PY 4 PY 5 PY 6 PY 7 PY 8 PY 9 PY 10 

1.0%  OH  0.72 0.74 0.75 0.76 0.78 0.79 0.81 0.82 0.84 0.86 

1.5%  OH  1.44 1.47 1.50 1.52 1.56 1.59 1.62 1.65 1.68 1.72 

2.0%  OH  1.93 1.96 2.00 2.03 2.08 2.11 2.15 2.20 2.24 2.29 

1.0%  MI  1.80 1.84 1.87 1.90 1.95 1.98 2.02 2.06 2.10 2.14 

1.5%  MI  3.61 3.68 3.74 3.81 3.89 3.96 4.04 4.12 4.21 4.29 

2.0%  MI  4.81 4.90 4.99 5.08 5.19 5.28 5.38 5.49 5.61 5.72 
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Table 17 shows the monthly bill impacts for an average residential customer assuming 

program costs are amortized over a five-year period, with the utility earning a return on 

investment.  

 

Table 17. Projected monthly bill impact for average residential customer, amortizing scenario ($/month) 

Scenario Cost PY 1 PY 2 PY 3 PY 4 PY 5 PY 6 PY 7 PY 8 PY 9 PY 10 

1.0%  OH  0.25 0.43 0.60 0.76 0.90 0.97 0.99 1.01 1.03 1.05 

1.5%  OH  0.50 0.86 1.20 1.51 1.80 1.94 1.98 2.02 2.06 2.10 

2.0%  OH  0.66 1.15 1.60 2.02 2.40 2.59 2.64 2.69 2.74 2.80 

1.0%  MI  0.62 1.08 1.50 1.89 2.25 2.43 2.47 2.52 2.57 2.62 

1.5%  MI  1.24 2.15 3.00 3.78 4.50 4.85 4.95 5.04 5.14 5.24 

2.0%  MI  1.65 2.87 4.00 5.04 6.00 6.47 6.59 6.72 6.86 6.99 

 

As can be seen in tables 16 and 17 above, the ability to amortize costs over time reduces the 

annual bill impact to customers, even accounting for the provision of a return on investment 

to the utility. 
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7 Cost Benefit Summary and Conclusions  
 

The universe of benefits discussed in this report captures many, but not all potential benefits 

of energy waste reduction. Other benefits include avoided renewable portfolio compliance 

costs, avoided compliance costs with existing environmental regulations, value of reduced 

capacity reserve requirements, reduced arrearages, improve comfort and safety, reduced 

maintenance costs, reduced price volatility exposure, and other nonenergy benefits. 

 

When tabulated together, the benefits and costs provide a clear picture of the cost-

effectiveness of prospective energy waste reduction programs in Ohio. Table 18 shows the 

cost benefit results for the three scenarios assuming the Ohio cost to achieve.  

 

Table 18. Cost benefit results all scenarios, Ohio cost to achieve 

(NPV 2021$ millions) 

  Scenario 

Benefits 1.00% 1.50% 2.00% 

Avoided Electric Energy Costs 1,728 3,456 4,608 

Avoided Electric Capacity Costs 237 474 632 

Electric Energy DRIPE 603 1,205 1,607 

Electric Capacity DRIPE 10 21 28 

Avoided T&D Costs 87 174 232 

Avoided CO₂ Emissions Damages 3,126 6,252 8,336 

Avoided SO₂ Emissions Damages 3,550 7,100 9,466 

Avoided NOx Emissions Damages 466 931 1,242 

Total Benefits 9,806 19,613 26,151 

Costs       

Program Costs 737 1,473 1,965 

Total Costs 737 1,473 1,965 

Net-Benefits       

Total 9,070 18,139 24,186 

Cost-Benefit Ratio 13.3 13.3 13.3 

 

Table 19 shows the cost benefit results for the three scenarios assuming the Michigan cost to 

achieve.  
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Table 19. Cost benefit results all scenarios, Michigan cost to achieve 

(NPV 2021$ millions) 

  Scenario 

Benefits 1.00% 1.50% 2.00% 

Avoided Electric Energy Costs 1,728 3,456 4,608 

Avoided Electric Capacity Costs 237 474 632 

Electric Energy DRIPE 603 1,205 1,607 

Electric Capacity DRIPE 10 21 28 

Avoided T&D Costs 87 174 232 

Avoided CO₂ Emissions Damages 3,126 6,252 8,336 

Avoided SO₂ Emissions Damages 3,550 7,100 9,466 

Avoided NOx Emissions Damages 466 931 1,242 

Total Benefits 9,806 19,613 26,151 

Costs       

Program Costs 1,537 3,075 4,100 

Total Costs 1,537 3,075 4,100 

Net-Benefits       

Total 8,269 16,538 22,051 

Cost-Benefit Ratio 6.4 6.4 6.4 

 

Organizing each of the benefits into categories provides additional perspective into how and 

where the benefits from energy waste reduction flow. Table 19 arranges all nine benefits into 

four distinct categories. These categories are: 

 

1) Utility system benefits, consisting of avoided electric energy costs, avoided electric 

capacity costs, and avoided T&D costs; 

2) DRIPE benefits, consisting of electric energy DRIPE and electric capacity DRIPE; and 

3) Emissions benefits, consisting of avoided CO2 emissions damages, avoided SO2 

emissions damages, and avoided NOx emissions damages. 

 

Table 20 displays the cost-benefit ratio of each individual component category. The sum of 

each individual category is equal to the total benefits, and total cost-benefit ratio, for each 

cost to achieve scenario. 
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Table 20. Cost benefit results by component category 

 Cost Assumption 

Benefit Type Ohio Michigan 

Direct Energy Benefits           2.8            1.3  

DRIPE Benefits           0.8            0.4  

Emissions Benefits           9.7            4.6  

Total        13.3           6.4  

 

These energy waste reduction programs also will have a direct impact on Ohio’s economy. 

The economic impact assessment also demonstrated the potential for benefits through 

increases to the Ohio GDP and creation of jobs. Table 21 shows the results of this analysis.  

 

Table 21. Economic impacts and job creation (2021$ millions, job-years) 

Energy Savings 

Scenario 

Cost to Achieve 

Scenario 

Total Value 

Added to GDP 

Total Job-

Years 

1% 
 Ohio  1,806 64,744 

 Michigan  1,903 65,048 

1.50% 
 Ohio  3,612 129,488 

 Michigan  3,807 130,097 

2% 
 Ohio  4,816 172,651 

 Michigan  5,076 173,463 

  

Overall energy waste reduction programs can produce substantial benefits for Ohio, even 

assuming program costs increase over time. As seen in table 20, the direct energy benefits 

alone are cost effective, ranging between 1.3 to 2.8 times more benefits than costs. Because 

these categories are additive, each additional benefit component category only further 

increases the cost-effectiveness of the programs. Overall, without consideration of 

environmental impacts, which are substantial, the programs would deliver 2.7 to 3.6 times the 

benefits as their costs to Ohio and its residents. 
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