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I:  Introduction 1 

Q. Please state your name and business address. 2 

A.  My name is Jeffrey Loiter and my business address is Optimal Energy, Incorporated, 14 3 

School Street, Bristol, VT 05443. 4 

Q. On whose behalf are you testifying? 5 

A. I am testifying on behalf of the Sierra Club.  6 

Q. Mr. Loiter, by whom are you employed and in what capacity? 7 

A. I am employed as a Managing Consultant by Optimal Energy, Inc, a consultancy 8 

specializing in energy efficiency and utility planning. In this capacity, I direct and 9 

perform analyses, author reports and presentations, manage staff, and interact with clients 10 

to serve their consulting needs. My clients include NGOs, state energy offices and 11 

efficiency councils, utilities and third-party program administrators. For example, I 12 

participate on the consultant team supporting the work of the Massachusetts Energy 13 

Efficiency Advisory Council. 14 

Q. Please summarize your work experience and educational background.  15 

A. I have 15 years of experience in environmental and economic consulting. For the past 16 

five years, I have been engaged in a variety of work at Optimal Energy related to energy 17 

efficiency program design and analysis. For example, I prepared two documents for 18 

inclusion in EPA’s National Action Plan for Energy Efficiency (NAPEE): a guidebook on 19 
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conducting efficiency potential studies, and a handbook describing the funding and 1 

administration of clean energy funds.1 2 

  In my capacity as a Managing Consultant at Optimal, I also advise clients on 3 

efficiency program design and implementation. For example, I recently contributed to a 4 

5-year Energy Efficiency and Demand Response Plan for the Tennessee Valley 5 

Authority. I have also participated in several studies of efficiency potential and 6 

economics, including ones in New York, Vermont, Texas, Massachusetts, and Prince 7 

Edward Island. These studies have ranged from macro-level assessments to extremely 8 

detailed, bottom-up assessments evaluating thousands of energy efficiency measures 9 

among numerous market segments. 10 

  Prior to joining Optimal Energy in 2006, I was a Senior Associate at Industrial 11 

Economics, Inc. in Cambridge, Massachusetts. I have a B.S. with distinction in Civil and 12 

Environmental Engineering from Cornell University and an M.S. in Technology and 13 

Policy from the Massachusetts Institute of Technology. My resume is provided as Exhibit 14 

ER-JML-1. 15 

Q. Have you previously testified before the Public Service Commission of West 16 

Virginia (“the Commission” or “PSC”)?  17 

A. Yes, I recently testified in Case No. 12-1571-E-PC regarding FirstEnergy’s request for an 18 

asset transfer related to the Harrison plant. 19 

Q: What is the purpose of your testimony in this proceeding? 20 

                                                 
1 These documents can be found at http://www.epa.gov/cleanenergy/documents/potential_guide.pdf and 
http://epa.gov/cleanenergy/documents/clean_energy_fund_manual.pdf, respectively. 
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A: The purpose of my testimony is to comment on the Company’s petition for approval of a 1 

generation resource transaction and related relief, predominantly concerning the Amos 2 

and Mitchell Power Stations. 3 

Q. Are you submitting exhibits along with your testimony?  4 

A.  Yes. I have attached my resume as an Exhibit ER-JML-1. In addition, I have attached the 5 

following. 6 

- Exhibit SC-JML-2: Gunn, R. and M. Thornsjo, “Appalachian Power Co – West 7 

Virginia; 2009-2028 DMS Potential Study,” Summit Blue Consulting, LLC, November 8 

12, 2009. 9 

-  Exhibit SC-JML-3: Optimal Energy, “Save Money, Create Jobs: How Energy 10 

Efficiency Can Work for West Virginia.” 11 

- Exhibit SC-JML-4: Joint Comments of the American Council for an Energy Efficiency 12 

Economy, the Alliance to Save Energy, the Natural Resources Defense Council and 13 

Energy Center of Wisconsin on the January 2009 Report: “Assessment of Achievable 14 

Potential from Energy Efficiency and Demand Response Programs in the U.S.” issued 15 

by EPRI. 16 

II:  Summary of Conclusions 17 

Q: Have you reviewed the Company’s filing in this matter? 18 

A: Yes, I have review the Company’s filing. 19 

Q: Please summarize your conclusions. 20 

A: Based on my review of the filing and a substantial body of other evidence, I have four 21 

major conclusions. 22 



Direct Testimony of Jeffrey Loiter 
on behalf of the Sierra Club 
West Virginia PSC Case No. 12-1655-E-PC 
June 18, 2013 
 

 4 

• First, demand side resources were not sufficiently examined as a potential 1 

resource in Appalachian Power’s Comparative Analysis of Resource Portfolios. 2 

• Second, that the company’s load forecast and analysis lack the details necessary 3 

to corroborate that the proposed acquisitions are indeed the best options for 4 

ratepayers. 5 

• Third, that significant additional demand side resources, both energy efficiency 6 

and demand response, are available to offset traditional supply side resources such 7 

as those represented by the Amos and Mitchell acquisitions. 8 

• Finally, greater investment in demand side resources and energy efficiency in 9 

particular would provide West Virginia ratepayers and consumers with significant 10 

additional benefits beyond immediate savings on their electric bills, in the form of 11 

mitigating fuel price risks, promoting local jobs and spending, reducing the need 12 

for transmission and distribution upgrades, and general reduced price effects, as 13 

explained in more detail below. 14 

I believe that realizing the available energy efficiency potential in the Company’s service 15 

area would save ratepayers over $1.2 billion through 2026 and would in the process 16 

create over 6,000 jobs for much of the time between now and then.  17 

III: APCo’s analysis of alternative resource portfolios is incomplete and insufficient 18 

Q: In the materials filed in support of their petition for the Amos and Mitchell 19 

acquisitions, did the Company consider strategies other than the proposed plants 20 

for meeting their load requirement? 21 



Direct Testimony of Jeffrey Loiter 
on behalf of the Sierra Club 
West Virginia PSC Case No. 12-1655-E-PC 
June 18, 2013 
 

 5 

A: Yes, in this filing the Company compared the proposed Amos and Mitchell plant 1 

acquisitions with five other supply-side options:  2 

1. Reliance on the PJM market through 2025 3 

2. Reliance on the PJM market through 2017, with a model optimized portfolio 4 

thereafter 5 

3. The proposed transfer (Mitchell and Amos 3) 6 

4. Only the Amos 3 transfer, without the Mitchell transfer 7 

5. Only the Mitchell transfer, without the Amos 3 transfer 8 

The scope of this analysis is very limited, in that the only alternatives to the proposal 9 

examined were essentially increased market purchases and only performing part of the 10 

transfer. Options such as long-term PPAs, new supply, or increased demand side 11 

resources were not considered at all.  12 

Q: Did the analysis examine costs related to environmental compliance? 13 

A: The analysis includes compliance costs associated with current regulations, and a very 14 

small carbon tax of $12 starting in 2020, declining from there. These were held constant 15 

across all three pricing scenarios in the analysis; no sensitivity analysis was performed to 16 

examine the results in the event of higher than expected compliance costs or carbon tax. 17 

Given that the analysis looks more than a decade into the future, environmental costs 18 

could be significantly higher than forecasted by APCo, and the lack of any attention to 19 

this risk introduces significant uncertainty into the analysis.  20 

Q: Did the Company compare the proposed plant acquisitions with any demand-side 21 

resources such as energy efficiency or demand response? 22 
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A: No, demand-side resources were not seriously considered in evaluating alternatives to the 1 

acquisitions. The “Comparative Analysis of Resource Portfolios” submitted as Exhibit A 2 

to the petition included a limited amount of efficiency and demand response which was 3 

held constant across all of alternate portfolios. No analysis was conducted of the potential 4 

for efficiency or other demand-side resources to defer or eliminate the need for the plants, 5 

nor were increased demand-side resources examined in conjunction with other supply-6 

side options as a potential portfolio alternate to the planned acquisition. 7 

Q: Is it appropriate to exclude efficiency and demand response from power planning? 8 

A: No. Decades of experience from across the country have proven EE and DR to be reliable 9 

low-cost resources. In order to ensure ratepayers are getting the lowest-cost power 10 

available, it is necessary to analyze DR and EE as alternatives or complements to supply 11 

side resources. 12 

Q: Did the Company at least include planned efficiency efforts in their projected 13 

capacity shortfall? 14 

 A: The company did include the results of existing and “expected new” DSM reductions, as 15 

shown in Figure 1-2 of Appendix 1 of Exhibit A to its application.  16 

Q How much DSM did the Company include in their analysis? 17 

A: Unfortunately, it is difficult to determine exactly how much DSM the Company included. 18 

The text of Exhibit A to the filing, for example, claims a 3.3% reduction in energy usage 19 

by 2022 and a 5.5 percent demand response capability, citing to a 2009 EPRI study 20 

(Exhibit A, p. 10 of 25). However, Figure 1-2 in that same Exhibit indicates only a 1.5% 21 

contribution from “conservation/efficiency” in 2022. While this figure is based on the 22 
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Company’s capacity position, rather than energy, the greater than two-fold difference 1 

between a 3.3% reduction in energy and 1.5% reduction in demand is not explained 2 

anywhere in the filing. To a lesser extent, the same problem exists with demand response. 3 

Figure 1-2 indicate a 4.8% reduction from demand response, including both existing and 4 

“expected new,” but this is less than the 5.5% claimed in the text. In addition, the text 5 

also cites to additional savings from a Volt VAR Optimization initiative of 190 GWh and 6 

35 MW of reductions, although no timeline is given for achieving these levels. 7 

Q:  Did you attempt to reconcile these discrepancies? 8 

A: Yes. I reviewed other sources, including responses to discovery requests from WVCAG’s 9 

first and second set of requests for Case 11-1775-E-PC and the Consumer Advocate 10 

Division’s (CAD) first and second set of requests for this case, but was unable to 11 

reconcile the differences. For example, the Company’s response to CAD Set 2 DSM 1, 12 

Attachment 9, appears to note a total energy reduction of 911 GWh in 2022, which 13 

represents 2.7% of forecast load in that year. This is troubling, because this inconsistency 14 

serves to undermine one’s confidence in the analysis as a whole.  15 

Q : Returning to the reported level of efficiency in the filing, can you explain the source 16 

of the Companies’ estimates? 17 

A:  With respect to the 3.3% energy reduction number noted in the text of Exhibit A, the 18 

Company cites a 2009 EPRI study titled “Assessment of Achievable Potential from 19 

Energy Efficiency and Demand Response Programs in the US.” An Excel workbook 20 

provided in response to CAD Set 1 IRP 03 includes this value as the energy savings 21 

achievable in 10 years for a “realistically achievable” scenario using incentives equal to 22 
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50% of measure costs. Nevertheless, my review of the EPRI study finds that the reported 1 

10-year realistic achievable potential is 4.8% on a national basis, with regional results 2 

ranging from 4.4% to 5.7%.  3 

Q: How do the EPRI estimates compare with estimates from other studies across the 4 

country and the region? 5 

A: The EPRI estimates for efficiency are much lower than those of comparable studies. For 6 

example, a 2009 McKinsey report entitled “Unlocking Energy Efficiency in the US 7 

economy” estimates enough cost-effective energy efficiency to make up roughly 25% of 8 

sales by 2020.2 The EPRI study, by contrast, estimates a maximum achievable potential 9 

of 11.2% nationally, and over a period of 20 years rather than 10. Further, a study 10 

commissioned by Appalachian Power itself found a realistically achievable efficiency 11 

potential of 20% over 20 years (Exhibit SC-JML-2). The study, completed by Summit 12 

Blue consultants (now Navigant), relied on West Virginia specific inputs, yet the results 13 

appear to have been completely ignored by APCo in the analysis of resource alternatives 14 

in favor of the EPRI study that is not specific to West Virginia and that produces results 15 

that are low end outliers to the existing body of potential studies. Note that the achievable 16 

efficiency results from the Summit Blue study represent 6 times greater efficiency than 17 

the 3.3% cited to EPRI in the filing, and more than 10 times greater than the level 18 

represented in Figure 1-2 of Attachment A. 19 

Q: Why might the EPRI estimates be overly conservative? 20 

                                                 
2www.mckinsey.com/client_service/electric_power_and_natural_gas/latest_thinking/unlocking_energy_efficiency_i
n_the_us_economy 
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A: There are many reasons to think that the EPRI study gives a significant underestimate of 1 

the potential for efficiency. A group of organizations including the American Council for 2 

an Energy Efficient Economy, the Alliance to Save Energy, the Natural Resources 3 

Defense Council and the Energy Center of Wisconsin released joint comments critiquing 4 

the study. Key points include: 5 

• The study assumes programs do not induce early replacement of equipment 6 

before the end of its useful life (so-called “retrofit” measures) 7 

• The study only looks at technologies that have already been fully 8 

commercialized and that are widely available 9 

• The study only looks at ‘widget’ based approaches (i.e., changing out a piece 10 

of equipment for a similar but higher-efficiency piece of equipment on a one-11 

to-one basis), and fails to take into account the significant additional savings 12 

available from taking a comprehensive, systems based approach to efficiency. 13 

• The study does not include the potential impact of new codes, standards, or 14 

regulatory policies. 15 

• Assumed program design and penetrations did not take into account current 16 

best practices. 17 

The full text of the comments prepared by the above-noted organizations is provided as 18 

Exhibit SC-JML-4. 19 

Q: What cost assumptions does Appalachian Power use for its efficiency programs, and 20 

do you think this is an accurate reflection of likely costs? 21 
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A: Based on information presented in the response to CAD Set 1 IRP 03, the Company 1 

appears to assume a first year cost of approximately $0.73 per first-year kWh. I believe 2 

that this is an overestimate for a few reasons: 3 

1. First, this is far more expensive that recent results from APCo’s efficiency 4 

programs. According to data provided in response to CAD Set 2 DSM 1, the 5 

Company’s programs generated energy savings at $0.13 per first-year kWh in 6 

2011 and just $0.09 per first-year/kWh in 2012. 7 

2. Second, much of the cost data are sourced as coming from the California 8 

Database for Energy Efficient Resources (DEER) from 2008 and RSMeans data 9 

from 2007. The cost of efficient equipment typically falls fairly rapidly as it gains 10 

wider acceptance in the market place. Therefore, the cost delta between standard 11 

and efficient equipment today is going to be significantly lower than it was 6 12 

years ago. 13 

3. Third, I notice that in many cases the Company includes labor costs for market 14 

driven measures. Market driven measures occur when an existing piece of 15 

equipment fails and needs to be replaced anyway. Therefore, the cost of the 16 

measure is not the total cost of the equipment and the installation, but only the 17 

difference between the cost of the efficient equipment above the cost of the 18 

standard equipment. Since labor costs are incurred during the installation of the 19 

standard equipment, they should not be included as an “efficiency cost.” Even if 20 

the Company is assuming that measures whose total cost includes an installation 21 

cost are in fact early retirements or “retrofits,” this is in conflict with the 22 
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Company’s reliance on the EPRI potential study, which explicitly EXCLUDES 1 

early retirement measures. 2 

4. Fourth, total program costs were derived by looking at a block of technologies, all 3 

with varying costs, and taking the median cost of the block. In reality, there will 4 

likely be more program participation in the less expensive measures than the more 5 

expensive measures, so actual costs are more likely to be in the low end of the 6 

costs of the block, rather than the straight median. 7 

Q: Did the Company conduct an analysis to determine the least-cost means of meeting 8 

its purported PJM capacity and energy requirements? 9 

A: No, it did not. As clearly stated by Company Witness Torpey, the Company only looked 10 

at the relative costs of the alternative resource options that they present in the filing, 11 

which clearly do not represent the entire universe of possible strategies and approaches 12 

for meeting the their purported needs: “It is also critical to understand that the framework 13 

for these evaluations was focused not on the absolute CPW results, but rather a 14 

comparative view of the alternative options’ results.” [p. 9]. The Company is not asking 15 

for approval of the least-cost means of meeting their load; it is seeking approval instead 16 

for the least-cost means among those that it has chosen to present to the Commission. 17 

IV: The Company has not clearly demonstrated the purported need for the asset 18 

transfer 19 

Q: What is the Company’s stated basis for the proposed asset transfer? 20 

A: The Company states that it needs to procure additional resources to enable it to satisfy its 21 

capacity requirements to PJM and to “provide baseload generation to meet its customers’ 22 
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energy requirements.” (Petition, p. 2). The first of these, capacity requirements, is 1 

typically expressed in terms of peak capacity measured in units of megawatts (MW). The 2 

second, energy requirements, is usually expressed in terms of annual energy production 3 

and sales in units of megawatt-hours (MWh). 4 

Q:  Does the Company provide data or analysis to support the stated need? 5 

A: No, the Company has only addressed the first of these assertions regarding capacity 6 

requirements. The Company has failed to provide any data or information regarding the 7 

sufficiency of its portfolio to meet its customers’ energy requirements. No information on 8 

the expected annual energy shortfall nor on the expected annual generation from the 9 

proposed assets is provided.  10 

Q: What is the consequence of this failure to consider the energy-side of the Company’s 11 

requirements? 12 

A: Because energy use is not distributed evenly in time, utilities require capacity to meet 13 

peak loads that occur for a very short duration each year. These short-term needs are 14 

typically met through the use of “peaker” plants that are only run at times of high 15 

demand. Often these are simple gas combustion turbines that are inexpensive to install 16 

but more expensive to run than larger baseload facilities like the Amos and Mitchell 17 

plants. The baseload facilities exist to provide large quantities of energy throughout the 18 

year to meet energy requirements. The Company is stating that they have a need for 19 

energy (in addition to capacity) and are proposing to acquire assets that are suited to 20 

meeting baseload energy requirements, yet they have not provided any analysis to 21 

demonstrate a match between those needs and the output of the proposed assets. On the 22 
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other hand, the Company has made much of the capacity shortfall it faces, yet has not 1 

analyzed any resources that specifically address capacity needs beyond a small amount of 2 

demand response. 3 

V: Demand side resources could offset much of APCo’s medium-term capacity 4 

shortage 5 

Q: Given your criticisms of the Company’s approach to addressing DSM in their 6 

analysis of potential alternatives to the proposed asset transfer, have you made an 7 

estimate of the DSM resource available in APCo’s service territory? 8 

A: Yes, I have. I believe that APCo’s efficiency programs could be ramped up to achieve 9 

annual saving of 1.2% of total electric load. This would offset all of the Company’s 10 

forecasted load growth and would obviate much of the capacity shortfall the Company 11 

claims.  12 

Q: On what is this estimate based? 13 

A: A study prepared by Optimal Energy (including myself) and released in November of 14 

2012 by Sierra Club looks at this question in detail.3 It surveyed potential studies 15 

conducted in states similar to West Virginia and selected studies that 1) relied on similar 16 

analytical methodologies; 2) contained the fewest limiting assumptions that would result 17 

in an under-estimate of achievable potential; and, 3) had the most similar climatic, 18 

geographic, and market conditions to West Virginia. The table below gives a summary of 19 

the potential studies considered in the study. 20 

                                                 
3 “Save Money, Create Jobs: How Energy Efficiency Can Work for West Virginia,” Prepared for the Sierra Club by 
Optimal Energy, Inc. 29 November 2012, attached hereto as Exhibit ER-JML-3. 
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 1 

 The study also reviewed the previously mentioned Summit Blue study prepared for 2 

APCo, presented below, which found an achievable energy efficiency potential of 3 

approximately 20% of total energy sales in the utility’s territory over 20 years, or 1.0% 4 

per year. 5 

 6 

The Optimal “Save Money” report concluded that the studies from Virginia and 7 

Tennessee were best suited to provide a conservative estimate of the potential in West 8 

Virginia. The report analyzed the total potential estimates in the studies over the study 9 

periods to yield an annualized savings estimate for comparison across studies with 10 

different time horizons. The 1.2% annual savings number for West Virginia represents an 11 

average between the calculated annual percentage potential found for Tennessee and 12 

Virginia. 13 

Total Annual Achievable Energy Savings 

by Sector

Residential Commercial Industrial

Optimal Energy Estimate N/A 1.2% 1.2% 1.3% 0.9%

Virginia 2008 2008-2025 18 1.5% 1.4% 1.6% 1.0%

Tennessee 2011 2009-2030 21 0.9% 0.9% 1.1% 0.9%

Kentucky 2012 2010-2030 21 0.9% 1.4% 1.3% 0.6%

North Carolina 2006 2007-2017 11 1.3% 1.5% 1.1% 1.1%

Maryland 2008 2008-2025 18 1.6% 1.7% 1.9% 0.0%

Arkansas 2009 2008-2017 10 0.4% 0.4% 0.3% 0.4%

State Study Year

Study 

Period

Analysis 

Period 

(Years)

Annual 

Achievable 

Cost Effective 

Potential

Energy Efficiency Potential Studies Review & Analysis

Total Annual Achievable 

Energy Savings by Sector

Residential

Commercial & 

Industrial

West Virginia - APCo 2009 2009-2028 20 1.0% 0.9% 1.1%

West Virginia - APCo Potential Study Results

Annual 

Achievable 

Cost Effective 

PotentialState

Study 

Year

Study 

Period

Analysis 

Period 

(Years)
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Q: Do you believe this number is reliable enough to be used for power planning 1 

purposes? 2 

A:  I believe that 1.2% annual savings is an achievable level of efficiency given an 3 

appropriate set of supporting policies and programs. If anything, it is likely to be a 4 

conservative estimate of potential, for the following reasons: 5 

• Most studies of energy efficiency potential do not fully look at the early retirement 6 

retrofit market, in which old, inefficient equipment is retired before the end of its 7 

useful life and replaced with new, more efficient equipment. 8 

• As shown below, many other jurisdictions from across the country capture similar 9 

levels of savings. Often, these jurisdictions have a long history of running efficiency 10 

programs. Initial potential should be higher in West Virginia from lower net-to-gross 11 

ratios, greater availability of “low-hanging fruit,” and a history of low retail prices. 12 

• West Virginia has a very high percentage of manufactured housing and energy 13 

intensive industries. Experience has shown that there is typically significant cost-14 

effective savings potential in both of these sectors. 15 

Further, the 1.2% annual potential figure is consistent with the Summit Blue study. 16 

Q: Have utilities or other Program Administrators been able to actually achieve these 17 

levels of savings? 18 

A: Yes, dozens of Program Administrators throughout the country have achieved such levels 19 

of efficiency savings: at least twice or three times the levels assumed by the Company. 20 
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The table below shows utilities in the U.S. with annual sales exceeding 1 million MWh 1 

that acquired annual efficiency savings excess of 1.1% of sales.4  2 

                                                 
4 Data from EIA Form 861 for 2011. 
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  1 

 Utility Name  Ownership 

 Efficiency as % 

of Sales 

Cleveland Electric Illum Co Investor Owned 2.6%

Massachusetts Electric Co Investor Owned 1.7%

Southern California Edison Co Investor Owned 1.7%

United Illuminating Co Investor Owned 1.5%

PUD No 1 of Clark County - (WA) Political Subdivision 1.5%

Ohio Edison Co Investor Owned 1.5%

Los Angeles Department of Water & Power Municipal 1.5%

Puget Sound Energy Inc Investor Owned 1.5%

Western Massachusetts Elec Co Investor Owned 1.5%

Salt River Project Political Subdivision 1.5%

PPL Electric Utilities Corp Investor Owned 1.4%

Arizona Public Service Co Investor Owned 1.4%

Duquesne Light Co Investor Owned 1.4%

San Diego Gas & Electric Co Investor Owned 1.4%

Tucson Electric Power Co Investor Owned 1.4%

Rochester Public Utilities Municipal 1.3%

Connecticut Light & Power Co Investor Owned 1.3%

City of Tacoma  - (WA) Municipal 1.3%

The Toledo Edison Co Investor Owned 1.3%

Duke Energy Indiana Inc Investor Owned 1.3%

The Narragansett Electric Co Investor Owned 1.3%

PUD No 2 of Grant County Political Subdivision 1.2%

Interstate Power and Light Co Investor Owned 1.2%

Northern States Power Co - Minnesota Investor Owned 1.2%

City of Pasadena - (CA) Municipal 1.2%

Idaho Power Co Investor Owned 1.2%

Snohomish County PUD No 1 Political Subdivision 1.2%

Pacific Gas & Electric Co Investor Owned 1.2%

Dayton Power & Light Co Investor Owned 1.2%

City of Seattle - (WA) Municipal 1.1%

Nevada Power Co Investor Owned 1.1%

City of Eugene - (OR) Municipal 1.1%

Tennessee Valley Authority Federal 1.1%

City of Burbank Water and Power Municipal 1.1%

City of Roseville - (CA) Municipal 1.1%

City of Glendale Municipal 1.1%

City of Fort Collins - (CO) Municipal 1.1%

Madison Gas & Electric Co Investor Owned 1.1%
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 At the state level, the ACEEE 2012 State Efficiency Scorecard shows 12 states achieved 1 

efficiency savings of between 0.5% and 1% of retail sales in 2010 (the most recent year 2 

for which data are available),5 while an additional 9 states exceeded 1% savings per year.  3 

  Last, I note that public utility commissions, legislatures, and executive officers in 4 

a wide range of jurisdictions have confirmed commitments to targets equal to or greater 5 

than this 1.2% annual level, indicating a general consensus regarding the feasibility of 6 

such targets. A summary prepared by ACEEE in September 2012 shows that 24 states 7 

have enacted long-term (3+ years) binding energy savings targets.6 Furthermore, of 20 8 

states with EERS policies in place for over 2 years, 13 were achieving at least 100% of 9 

their goals and 3 were achieving over 90% of their goals. 10 

Q; How can Appalachian Power’s current efficiency programs be quickly expanded to 11 

begin capturing additional savings? 12 

A: There are several major markets that are not currently being addressed by APCo’s 13 

efficiency programs: 14 

• Industrial efficiency: Appalachian Power has no efficiency programs directly 15 

addressing industrial consumers. Comprehensive efficiency programs typically 16 

achieve the largest and cheapest slice of energy savings from large industrial 17 

consumers. 18 

• Commercial & Industrial (C&I) custom program: While APCo offers mail-in rebates 19 

to C&I customers for certain technologies, they offer no support to customers who 20 

                                                 
5 See ACEEE 2012 State Energy Efficiency Scorecard, http://aceee.org/research-report/e12c. 
6 See ACEEE State Energy Efficiency Resource Standard Activity, http://aceee.org/files/pdf/policy-brief/state-eers-
summary-0912.pdf. 
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may want to install an efficiency technology that is not on the fairly limited 1 

prescriptive list, or who wants to take a comprehensive approach to efficiency. This 2 

type of custom program provides a very significant portion of savings for a typical 3 

efficiency portfolio. 4 

• C&I direct install: it has been recognized that small C&I customers typically lack the 5 

time and know-how to participate in standard C&I prescriptive and custom programs. 6 

As a response, other jurisdictions have implemented direct install programs to better 7 

address this market sector. Under a direct install program, a contractor visits a small 8 

C&I customer, and directly installs lighting and other highly cost-effective measures 9 

on the premise. Direct install programs have become integral to established efficiency 10 

portfolios in helping small business owners achieve the cost benefits of increased 11 

efficiency. 12 

• Residential Appliance turn-in. This program focuses specifically on residential 13 

customers, providing an incentive and free pick-up for old refrigerators and freezers 14 

in a utilities’ service area in order to take old, inefficient refrigerators and freezers off 15 

of the market. The idea is that these refrigerators will either not be replaced (if it was 16 

a lightly used secondary model), or get replaced with newer, much more efficient 17 

models. This program is effective because there is a large secondary market for 18 

refrigerators – the program ensures that old models will be recycled rather than 19 

resold. 20 

These are just some of the possible ways that APCo’s portfolio could be expanded to 21 

quickly achieve higher levels of savings than currently planned. 22 



Direct Testimony of Jeffrey Loiter 
on behalf of the Sierra Club 
West Virginia PSC Case No. 12-1655-E-PC 
June 18, 2013 
 

 20 

Q: What about peak reduction? Are there examples of efficiency programs that have 1 

yielded significant peak demand savings? 2 

A: Yes, programs in various regions and states have demonstrated that significant demand 3 

savings are achievable from investment in energy efficiency. Perhaps most notable are 4 

California’s efforts to cut peak demand during the State’s electricity crisis of 2000-2001.7 5 

Efficiency and conservation-related programs reduced peak demand in California by an 6 

estimated 3,668 MW in 2001. In addition, a 2007 study that reviewed 13 case studies of 7 

efficiency programs that resulted in large peak demand reductions demonstrated that 8 

efficiency programs in states like Texas, California, and Massachusetts had also achieved 9 

substantial peak reductions, as shown in the table below.8 Furthermore, the Sixth 10 

Northwest Conservation and Electric Power Plan, prepared by the Northwest Power and 11 

Conservation Council, a group charged with developing and maintaining a regional 12 

power plan for the Pacific Northwest, projected that the region could meet 85% of the 13 

region’s load growth over the next 20 years with energy efficiency.9 The peak demand 14 

reduction potential calculated for the Company is thus readily achievable.  15 

                                                 
7 York, D., Kushler, M., and Witte, P. “Examining the Peak Demand Impacts of Energy Efficiency: A Review of 
Program Experience and Industry Practice.” ACEEE Report Number U072. February 2007. 
http://www.aceee.org/research-report/u072 
8 Ibid. 
9 Northwest Power and Conservation Council, “Sixth Northwest Conservation and Electric Power Plan,” February 
2010, http://www.nwcouncil.org/media/6284/SixthPowerPlan.pdf. 
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  1 

Q: Have you made any specific year-by-year estimates of the potential additional 2 

resources?  3 

A: Yes, I have made estimates of the additional efficiency resource as shown in the table 4 

below, which presents a high and a low estimate of available efficiency and demand 5 

response resources for meeting the Company’s projected capacity requirements. These 6 

demand side resources could represent between 43% and 67% of the Company’s forecast 7 

capacity shortfall in 2022 and as much as three-quarters of the shortfall in 2026. 8 
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 1 

Q: Please explain how you developed these data. 2 

A: As explained above, I began with an achievable energy efficiency savings potential of 3 

1.2% per year on an energy basis. I then developed the projected savings based on several 4 

factors, including the energy efficiency savings potential and the Company’s forecast and 5 

claimed energy and capacity needs.  6 

Q: Did you assume that the Company could begin acquiring 1.2% savings per year 7 

immediately? 8 

A: No, I assume a ramp up period of four years from existing levels of efficiency, such that 9 

the Company is not achieving the full 1.2% savings until 2017. This is a conservative 10 

ramp up rate. In reality, new efficiency programs often experience a rush of program 11 

activity in early years due to pent up demand, making it possible to achieve faster ramp 12 

up rates. 13 

Q:  How do those assumptions translate into the data in the table above? 14 

A: From these assumptions, I developed an estimate of effective cumulative efficiency 15 

savings (as a percentage of load) in each year from 2013 through 2026, taking into 16 

Low Estimate High Estimate

Cumulative EE 

Savings (GWh)

As a % of 

forecast 

load

Cumulative 

EE Savings 

(MW)

As a % of 

forecast 

peak

Cumulative 

EE Savings 

(MW)

As a % of 

forecast 

peak

Cumulative 

new DR  

(MW)

As a % of 

forecast peak

Total DSM -

low (MW)

Total DSM - 

high (MW)

2013 92                      0.3% 12 0.2% 25 0.4% -                0.0% 12                 25                  

2014 261                    0.8% 35 0.5% 70 1.0% 117               1.7% 151               187               

2015 487                    1.5% 65 0.9% 131 1.8% 239               3.4% 304               370               

2016 808                    2.4% 114 1.6% 217 3.1% 358               5.0% 472               575               

2018 1,186                3.6% 172 2.4% 319 4.5% 479               6.7% 651               798               

2017 1,555                4.7% 227 3.2% 418 5.8% 482               6.7% 710               901               

2019 1,913                5.7% 283 3.9% 515 7.1% 485               6.7% 768               1,000            

2020 2,256                6.7% 336 4.6% 607 8.3% 488               6.7% 823               1,095            

2021 2,581                7.7% 385 5.2% 695 9.5% 492               6.7% 878               1,187            

2022 2,880                8.5% 431 5.8% 775 10.5% 496               6.7% 927               1,271            

2023 3,149                9.3% 470 6.4% 847 11.5% 492               6.7% 962               1,339            

2024 3,385                9.9% 505 6.8% 911 12.2% 501               6.7% 1,006           1,412            

2025 3,584                10.5% 536 7.1% 964 12.8% 506               6.7% 1,041           1,470            

2026 3,753                10.9% 562 7.4% 1010 13.3% 510               6.7% 1,072           1,520            
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account both incremental savings each year and the decay in savings from measures 1 

reaching the end of their useful life. The percent savings in each year were applied to the 2 

load forecast in that year to determine each year’s efficiency savings in MWh. These 3 

energy reductions are then translated into peak capacity reductions. To do so, I reviewed 4 

data presented by the Company in its filing and discovery responses. As with other 5 

aspects of the analysis, I find different and inconsistent results with respect to the amount 6 

of peak reduction that can be expected to result from a given amount of efficiency energy 7 

savings, because of the different and inconsistent data in APCo’s application. This ratio is 8 

typically expressed as kWh/kW, with the kW normally taken to mean peak or coincident 9 

kW. Depending on the different sets of source data from APCo, I calculated kWh/kW 10 

ratios ranging from 3,716 to 7,656. The latter represents a portfolio of energy efficiency 11 

with relatively poor on-peak coincidence, such as might occur with a large proportion of 12 

savings from residential lighting. The former is more indicative of a broader portfolio that 13 

includes efforts to address cooling loads in both residential and commercial sectors.10 14 

As an aside, I note that if peak demand reduction is an important objective for an 15 

efficiency portfolio, there are program designs that can be used to increase peak reduction 16 

in proportion to energy reduction, such as emphasizing programs that reduce cooling 17 

energy consumption and de-emphasizing residential lighting programs, which generate 18 

relatively little peak savings. Furthermore, peak reduction can be achieved using demand 19 

response programs specifically targeted at that result. 20 

                                                 
10 Although APCo is a winter-peaking utility, it’s capacity requirements are driven by its participation in PJM, 
which is summer peaking.  
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Q: Speaking of demand response, did you make any estimate of the potential for peak 1 

reduction from demand response efforts, and if so, will you please explain? 2 

A: Yes. Similar to the estimate of expanded energy efficiency, I reviewed studies of 3 

available demand response resource to develop an estimate of the resource that is 4 

available to provide peak demand reduction in West Virginia. Using information 5 

presented in a report by published by the Federal Energy Regulatory Commission 6 

(FERC)11, I estimated an additional 510 MW of capacity available from demand response 7 

above and beyond current levels. This resource is not duplicative of currently realized 8 

demand response resources in the Company’s service territory, which are primarily 9 

realized from large commercial and institutional customers and arranged by third-party 10 

aggregators or through customer’s direct participation in the PJM capacity markets. 11 

Q: Does your estimate represent an aggressive level of efficiency that may be difficult 12 

or impossible to achieve? 13 

A: No, the strategies and policies that support this level of efficiency achievement are well-14 

studied and available for implementation in West Virginia.  15 

Q: What would be the cost of relying on efficiency and demand response for a greater 16 

portion of the Company’s load? 17 

A: The cost would be low and would deliver lower total customer bills, resulting in 18 

significant consumer savings. The Optimal “Save Money” report referenced above also 19 

estimates costs, based on actual program costs from other jurisdictions. For example, 20 

2010 program data reported in the ACEEE 2012 Scorecard, an annual publication that 21 

                                                 
11 See FERC, “A National Assessment of Demand Response Potential,” http://www.ferc.gov/legal/staff-reports/06-
09-demand-response.pdf. 
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assesses empirical data of actual state energy efficiency program performance, shows that 1 

many of the 13 top-performing states in energy efficiency (blue markers) are achieving 2 

savings at costs between $0.20 and $0.40 per first-year kWh.12 3 

  4 

 In nearby jurisdictions, Maryland and Pennsylvania utilities spent on average $0.23/first-5 

year kWh in 2010 and 2011. Data also indicate that efficiency savings are not getting 6 

                                                 
12 ACEEE 2012 State Energy Efficiency Scorecard, http://aceee.org/research-report/e12c  
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more expensive over time. A report prepared in 2006 that looked at over a dozen states 1 

and utilities found an average first-year cost of $0.213/kWh.13  2 

  As a conservative estimate, for efficiency savings I adopt the cost used in the 3 

“Save Money” report of $0.30/kWh. This is based on the un-weighted average of all cost 4 

estimates from the ACEEE scorecard of top-performing states. I also note that this is 5 

higher than recent APCo experience as I noted earlier. My assumed cost is therefore 6 

conservative. 7 

This indicates an efficiency investment of approximately $910 million for the 8 

years 2013 through 2026 in present value terms using the Company’s discount rate. Note 9 

that this investment will generate energy savings and peak reduction, and therefore 10 

reduce customer energy bills, for many years beyond 2026 without any additional cost; as 11 

discussed below, this savings would total in excess of $1.2 billion. 12 

  For the cost of demand response programs, I estimate the cost of both new 13 

demand response installations and the on-going payments to participants. These were 14 

developed from the same source used to develop the estimate of demand response 15 

capacity, plus additional reports published by the Natural Resources Defense Council14 16 

and the Brattle Group.15 The additional cost of the demand response resource from 2013 17 

through 2026 in present value terms using the Company’s discount rate is $282 million. 18 

                                                 
13 Direct Testimony of Timothy Woolf before the Minnesota Office of Administrative Hearings, OAH No. 12-2500-
17037-2, Exhibit JI-5-E.  
14 See NRDC, “The Future of Demand Response: Connecting the Dots Between Smart Grid and Large Scale Wind 
Integration,”http://www.maproyalty.com/downloads/the-future-of-demand-response.pdf. 
15 The Brattle Group. Direct Load Control of Residential Air Conditioners in Texas. October 25, 2012, 
http://www.brattle.com/_documents/UploadLibrary/Upload1093.pdf 
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Q: What benefits accrue to the Company’s ratepayers and customers as a result of this 1 

spending? 2 

A: At the very least, customers who reduce their energy consumption as a result of 3 

efficiency investments will see bill reductions on the order of $1.2 billion over the 2013 4 

to 2026 time frame, with further bill reductions continuing for several years after that as a 5 

result of continued savings from efficiency measures installed through 2026 that continue 6 

to generate savings over their entire useful lives. Furthermore, much of the spending on 7 

DR goes directly to the program participants. Additional savings will accrue to both 8 

participants and non-participants from Demand Reduction Induced Price Effects (DRIPE) 9 

which I describe later in my testimony.  10 

Q: How does the cost of additional efficiency and demand response compare to the 11 

costs for the proposed Mitchell and Amos Plants? 12 

A:  Efficiency is clearly cheaper. The $0.30/kWh cost for efficiency only represents the first 13 

year savings from an efficiency measure. Since a typical efficiency measure life is 14 

between 6 and 20 years, the cost for each kWh saved over the measure lifetime is only a 15 

fraction of the first year cost. Depending on the measure, cost per lifetime kWh could 16 

range from 5 to 1.5 cents, although measures with shorter lifetimes are also typically less 17 

expensive, so the typical average cost per lifetime of efficiency is on the order of 3 cents. 18 

The “Save Money” report presents levelized cost estimates for efficiency ranging from 19 

1.7 to 4 cents per kWh. In contrast, the Company has suggested that the cost of energy 20 

from the Amos and Mitchell plants is on the order of $65/MWh, or 6.5 cents per kWh 21 

(CAD Fifth Set Request A67 in Case 1101775-E-P). 22 
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VI:  Efficiency provides additional benefits to West Virginia consumers and citizens 1 

Q: Apart from cost considerations, are there other benefits for West Virginia 2 

consumers that result from increasing efficiency investments? 3 

A: Yes, there are several additional benefits.  4 

• Reducing economic risks posed by regulatory risk, fuel price volatility, and 5 

load forecast errors – Acquiring the Mitchell and Amos plants (or any similar 6 

large, central generating stations) is an all-or-nothing proposition. Once the 7 

plant is purchased, the Company’s ratepayers are committed to paying for its 8 

entire cost and operation. This is true whether or not the load it purports to 9 

serve materializes and regardless of the price of natural gas, coal or any 10 

environmental control or compliance costs that may come into effect in the 11 

future. With the exception of commodity prices for coal and gas, the Company 12 

did not test the sensitivity of its analysis to these possible futures. Regardless, 13 

these analyses are of limited diagnostic value, because none of them look at 14 

expanded levels of efficiency and demand response. In contrast, energy 15 

efficiency and demand response resources can be developed and deployed 16 

incrementally to match actual conditions. This trades a large risk (i.e., a large 17 

revenue requirement over a long period of time for a un-necessary or un-18 

economic capital investment) for a smaller one (i.e., the potential need to 19 

acquire resources through market purchases or other shorter lead-time supply-20 

resources for a short period of time until additional resources can be 21 

developed, whether through additional demand or supply side resources). 22 
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• Promoting local jobs and spending - Investments in energy efficiency create 1 

jobs directly through the implementation of efficiency upgrades to buildings 2 

and equipment and indirectly through subsequent spending of both job income 3 

and bill savings from reduced energy consumption. In comparing efficiency 4 

and renewable energy investments with the purchase of existing central station 5 

generation like the Amos and Mitchell plant, it is important to note that none 6 

of the large capital investment will create construction jobs in West Virginia: 7 

these plants are already built. Furthermore, a large fraction of the costs of 8 

operating the plants will be for coal. Even though the coal is mined in West 9 

Virginia, the majority of the costs of coal are for the value of the commodity 10 

itself, as opposed the labor needed to mine the coal and bring it to market. 11 

More importantly, the Amos and Mitchell plant’s continued operation in West 12 

Virginia does not depend on whether or not the Company acquires the 13 

proposed additional ownership stakes. No additional employment or spending 14 

will be attributed to the acquisition. On the other hand, because the costs of 15 

efficiency investments are limited largely to equipment and installation labor 16 

and because all of these dollars represent new spending within the Company’s 17 

service territory, more of the dollars spent on efficiency will directly benefit 18 

the West Virginia economy and its workers. 19 

• Reducing the need for transmission and distribution upgrades - By slowing 20 

load growth or even eliminating it in targeted areas, efficiency generates 21 
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additional benefits that may not be reflected in current avoided cost estimates 1 

based on current energy market prices.  2 

• Demand Reduction Induced Price Effects – The reduced energy demand due 3 

to efficiency programs allows for the shedding of the most expensive 4 

resources on the margin, thus lowering the overall cost of energy. This is 5 

referred to as Demand Reduction Induced Price Effects (DRIPE). In New 6 

England, where efficiency has made substantial reductions in load growth, this 7 

effect has been estimated and is included in cost-effectiveness tests as an 8 

additional benefit. A recently-released report from the Ohio Manufacturer’s 9 

Association notes the importance of this effect in Ohio, where the price 10 

mitigation resulting from full implementation of that state’s energy efficiency 11 

resource standard through 2020 represent could total over $2 billion, or a 60% 12 

increase in benefits above the already cost-effective wholesale energy savings 13 

resulting from that policy.16 Even if the effect is smaller and goes un-assessed 14 

in West Virginia, it represents another benefit of efficiency over traditional 15 

supply-side options. 16 

• Increasing efficiency program participation means fewer non-participants and 17 

greater equity – As I discuss later, distributional equity can potentially be a 18 

concern with efficiency programs, depending on program design. Ideally, 19 

programs implemented by APCo would ensure that all Appalachian Power 20 

                                                 
16 Neubauer, M, et al. Ohio’s Energy Efficiency Resource Standard: Impacts on the Ohio Wholesale Electricity 
Market and Benefits to the State. ACEEE Report Number E138, April 2013. 
http://www.ohiomfg.com/communities/energy/OMA-ACEEE_Study_Ohio_Energy_Efficiency_Standard.pdf 
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customers are given the opportunity to lower their bills through participation 1 

in efficiency programs. Greater levels of investment in efficiency programs 2 

make it more feasible for all customers to participate at some level and 3 

minimizes the number of non-participants who may see bill increases as a 4 

result.  5 

Q: With respect to your mention of the job impacts from spending on efficiency and 6 

demand response, can you provide any estimate of the potential job impacts? 7 

A:  Yes. As detailed in the “Save Money” report I referenced earlier, estimates of job 8 

creation from spending on efficiency investments ranges from 43 to 250 jobs per million 9 

dollars invested in efficiency. This figure represents net jobs – it accounts for the 10 

opportunity costs in the energy and utility field that may see lower spending or see their 11 

growth curves bent downward as a result of efficiency. Again adopting the value used in 12 

that analysis (54.7 jobs per million dollars), the job impacts from the efficiency 13 

investments I described earlier reach nearly 4,000 jobs in 2016 and over 6,000 jobs from 14 

2017 onwards. Importantly, most of this job creation would be located in West Virginia, 15 

as efficiency spending is composed largely of local labor (contractors, engineers, 16 

program staff, etc) and products typically purchased from local retailers and distributors. 17 

Furthermore, these estimates do not include any assessment of the job creation resulting 18 

from the demand response spending included in my analysis, which would also require 19 

local labor for equipment installation. 20 

Q: Do you share the concerns that are sometime expressed with respect to 21 

distributional effects on ratepayer that can result from efficiency programs? 22 
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A: Only to a limited extent. While it is true that energy efficiency programs will slightly 1 

raise both rates and bills for some customers who choose not to participate in the 2 

programs, approving the Amos and Mitchell acquisitions will result in rate increases for 3 

ALL of Appalachian Power’s customers, none of whom will have a choice as to their 4 

participation in this investment. Witness Ferguson notes “the transfer of the Generating 5 

Assets will require an approximate $130 million increase in base rates” (p.11) and the 6 

Company’s response to WVCAG in case 11-1755, Request 2-2 puts the total net rate base 7 

of the proposed assets at $1.2 billion. I understand that taking an action that raises 8 

customers’ energy bills should not be undertaken lightly and requires careful 9 

consideration of distributional effects. Nevertheless, it is important to point out that it is 10 

misleading to only consider these effects as they might result from efficiency. The choice 11 

is not between doing efficiency and doing nothing. As clearly indicated by this case, the 12 

choice presented is between committing well a large sum of ratepayer funds to acquire 13 

Mitchell and Amos (and substantial additional funds to pay for the energy generated over 14 

its life) and investing in resources with lower total costs for West Virginia’s ratepayers. 15 

The latter course better protects the public.  16 

Q:  Does this conclude your testimony? 17 

A: Yes, it does.  18 


