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I. IDENTIFICATION AND QUALIFICATIONS 1 

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

A. My name is Elizabeth A. Stanton, PhD.  I am the Director and Senior Economist of 3 

the Applied Economics Clinic, 44 Teele Avenue, Somerville, Massachusetts 02144. 4 

Q. On whose behalf are you testifying? 5 

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

Q. Have you previously testified before the Florida Public Service Commission? 7 

A. No. 8 

Q. Please summarize your professional and educational experience, and attach a 9 

current copy of your curriculum vitae.   10 

A. I am an economist with more than 16 years of experience conducting research and 11 

analysis on behalf of a variety of government and non-governmental clients. I have 12 

authored more than 120 reports, policy studies, white papers, journal articles, and 13 

book chapters on topics related to energy and the economy. I currently serve as the 14 

Director of the Applied Economics Clinic, a non-profit consultancy focused on the 15 

electric sector and housed at Tufts University. The Applied Economics Clinic 16 

provides expert testimony, analysis, modeling, policy briefs, and reports for groups 17 

on the topics of energy, environment, consumer protection, and equity. 18 

In my previous position as a Principal Economist at Synapse Energy Economics, I led 19 

studies examining cost-benefit analyses and environmental regulation. I have 20 
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submitted expert testimony and comments in Illinois, Vermont, New Hampshire, 1 

Massachusetts, and several federal dockets.  2 

I earned my Ph.D. in economics at the University of Massachusetts-Amherst, and 3 

have taught economics at Tufts University, the University of Massachusetts-Amherst, 4 

and the College of New Rochelle, among other schools. My curriculum vitae is 5 

attached to this testimony as Exhibit EAS-1. 6 

II. INTRODUCTION AND SUMMARY OF TESTIMONY 7 

Q. What are the topics of your testimony? 8 

A. My testimony focuses on Issue 2 in this docket: “Is it in the consumers’ best interest 9 

for the utilities to continue natural gas financial hedging activities?”1 Specifically, I 10 

discuss the important role that generation diversity plays in reducing ratepayer 11 

exposure to volatility in fuel markets. I review current and historical generation 12 

diversity in Florida and present an illustrative “what if” analysis detailing what would 13 

have happened if the extra $6.9 billion of ratepayer money spent on financial hedging 14 

had instead been invested in renewables and energy efficiency.  15 

Q. What are your overall conclusions?  16 

A. I conclude that Florida’s investor owned utilities (IOUs) could effectively limit their 17 

exposure to volatile natural gas markets by diversifying their resource mixes to 18 

include more renewables and by decreasing electricity demand through energy 19 

efficiency investments. My conclusion is based on a simple illustrative analysis that 20 

                                                           
1 Order No. PSC-17-0239-PCO-EI at 4. 
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considers the impact of investing the $6.9 billion in ratepayer dollars lost on financial 1 

hedges over the past ten years in solar and energy efficiency over the same period; a 2 

review of relevant literature; and my own knowledge and expertise. 3 

While generation diversity is a well-accepted method of reducing consumer’s 4 

exposure to fuel price volatility, the IOUs have not evaluated its viability as a risk 5 

reducing measure. Indeed, Florida’s resource mix is notably less diverse than most 6 

other U.S. states. In 2016, Florida derived 66 percent of its electricity from natural 7 

gas, compared to a national average of 43 percent.2 Florida’s natural gas reliance was 8 

greater than that of all but four states, two of which are members of larger regional 9 

grid operators and therefore have access to electricity from a more diverse set of 10 

generators.3   11 

Since 1990, Florida’s utilities have quintupled their investment in natural gas 12 

generating capacity from 8,613 to 45,487 megawatts (MW). In 2016, Florida had 13 

45,487 MW of natural gas capacity and only 330 MW of solar. That is 137 MW of 14 

gas for every 1 MW of solar. Yet, Florida has an enormous latent potential to build 15 

out its solar generation and reduce demand through energy efficiency. My simple 16 

analysis illustrates the important benefits to ratepayers of doing so. Specifically, my 17 

analysis indicates that ratepayers would have reduced their dependence on natural gas 18 

by approximately 8 percent and saved a corresponding $6.6 billion in avoided fuel 19 

costs had the IOUs spent the money they lost on financial hedges on renewables and 20 

energy efficiency instead.  21 

                                                           
2 See infra Section IV. 
3 See infra Figure 3. 
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Q.  What sources have you relied upon in this testimony?  1 

A. I have focused on the IOUs filings related to annual hedging losses as well as 2 

government and industry publications related to fuel price volatility. I have referenced 3 

the sources relied upon in my testimony and/or attached these sources as exhibits. 4 

III. FINDINGS AND RECOMMENDATIONS 5 

Q. Please summarize your findings in this case. 6 

A. Based on the information that I reviewed in this docket, the Florida specific analysis 7 

that I present below, my relevant experience and knowledge, and review of 8 

professional literature on fuel price volatility and risk reducing measures, my findings 9 

are as follows: 10 

1. Solar and energy efficiency improve generation diversity and thereby help 11 

reduce fuel price volatility and save customers money; 12 

2. The IOUs have dramatically increased their investments in natural gas generation 13 

while pursuing very low levels of investment in renewables and energy 14 

efficiency;  15 

3. Greater investments in solar and energy efficiency, over the past ten years, would 16 

have yielded extensive customer savings;  17 

4. The IOUs’ failure to diversify their resource mix now renders their customers 18 

more exposed to natural gas price volatility than customers in most other states; 19 

and 20 
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5. To reduce exposure to natural gas price volatility, the IOUs should instead 1 

evaluate and pursue generation diversity, especially through added solar and 2 

energy efficiency. 3 

Q. What are your recommendations to this Commission? 4 

A.  Based on these findings, I recommend that the Commission find that continuing the 5 

exclusive use of financial hedges to control customer exposure to natural gas price 6 

volatility is not in the consumers’ best interest. The Commission should not 7 

reauthorize the use of financial hedges until it is presented with a detailed assessment 8 

of alternative ways to limit the risk from fuel price volatility.  Solar generation 9 

provides electricity without any fuel costs and efficiency reduces the amount of 10 

natural gas required. As such these resources reduce ratepayers’ vulnerability to 11 

fluctuations in natural gas prices.    12 

IV. GENERATION DIVERSITY IS A STANDARD MEASURE TAKEN TO 13 

REDUCE THE RISK OF FUEL PRICE VOLATILITY 14 

Q. What is fuel price volatility? 15 

A. Fuel price volatility is the degree to which fuel prices change over time. A volatile fuel 16 

price is one that experiences relatively large changes over relatively short periods of 17 

time (in contrast to a price that remains at a steady level or changes at a steady, 18 

gradual rate). More formally, as defined by the U.S. Energy Information 19 

Administration (EIA): 20 

The term “price volatility” is used to describe price fluctuations of a 21 

commodity. Volatility is measured by the day-to-day percentage difference 22 
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in the price of the commodity. Volatility provides a measure of price 1 

uncertainty in markets.4  2 

Q. What are the impacts of fuel price volatility? 3 

A. Volatile fuel prices expose electric consumers to unplanned periods of high prices that 4 

often coincide with periods of high electric demand. EIA’s definition of fuel price 5 

volatility continues: 6 

When volatility rises, firms may delay investment and other decisions or 7 

increase their risk management activities. The costs associated with such 8 

activities tend to increase the costs of supplying and consuming gas.5 9 

Q. What factors increase exposure to fuel price volatility and the severity of its 10 

impacts? 11 

A. Many factors influence exposure to fuel price volatility. The main factor within the 12 

IOUs control is the degree of their reliance on a single volatile fuel for generating 13 

electricity. As the EIA acknowledges, “the natural gas market is subject to significant 14 

fluctuations in the level of volatility.”6 Increased reliance on natural gas therefore 15 

increases exposure to volatility. An electric utility that relies on natural gas for 100 16 

percent of its owned or contracted generation has a greater exposure to unplanned 17 

periods of high gas prices than does an electric utility that is only reliant on gas for 10 18 

percent of its generation. 19 

                                                           
4 Natural Gas Weekly Update Archive (Oct. 22, 2003), U.S. Energy and Information Administration, 

https://www.eia.gov/naturalgas/weekly/archivenew_ngwu/2003/10_23/. 
5 Id. 
6 Id. 
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Q. Have natural gas prices faced by Florida’s electric generators been volatile? 1 

A. Yes, gas prices in Florida track national trends which have historically exhibited high 2 

levels of volatility. 3 

Figure 1. Henry Hub Natural Gas Spot Prices (2016)7 4 

  5 

In addition, the EIA acknowledges past volatility in the price of natural gas and 6 

incorporates volatility into its projections of future gas prices.8  7 

Q.  Are future natural gas prices expected to continue to demonstrate volatility? 8 

                                                           
7 Figure 1 was derived from EIA data. FPL Witness Gerard J. Yupp produces an essentially identical graph 

in his testimony. See Exhibit GJY-1. 
8 U.S. Energy Information Administration, Short-Term Energy Outlook Supplement: Energy Price 
Volatility and Forecast Uncertainty (Oct. 2009), 

https://www.eia.gov/outlooks/steo/special/pdf/2009_sp_05.pdf. 
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A. Yes. Natural gas prices are expected to continue to exhibit volatile characteristics. 1 

Utility trade groups have acknowledged that “natural gas prices continue to be hard to 2 

predict, prone to multiyear cycles, strongly seasonal, and capable of significant 3 

spikes. The root causes of these price dynamics are not going away anytime soon.”9  4 

Q. What measures have the IOUs taken to manage gas price volatility? 5 

A. According to the Commission’s 2002 Hedging Order, PSC-02-1484-FOF-EI, Florida’s 6 

utilities have used financial mechanisms to reduce exposure to natural gas price 7 

volatility. The evolution of financial hedging natural gas prices in Florida is described 8 

in further detail in the testimony of Staff witness Mark Anthony Cicchetti filed in 9 

Docket No. 16001-EI. 10 

Q. How much have Florida’s utilities lost on these risk-reducing measures over the 11 

past ten years? 12 

A. From 2007 through 2016 FPL, DEF, and TECO lost a net $6.9 billion on financial 13 

hedging mechanisms.10 14 

Q. What measures do the IOUs propose to manage gas price volatility in the future? 15 

A. DEF, FPL and TECO have proposed to continue relying on financial mechanisms to 16 

hedge against the risk of natural gas price increases. While the mechanics of their 17 

                                                           
9 Lawrence Makovich, et al., The Value of U.S. Power Supply Diversity. IHS Energy at 6 (July 2014), 

http://www.energyxxi.org/sites/default/files/USPowerSupplyDiversityStudy.pdf. Attached hereto as 

Exhibit EAS-2. 
10 Data derived from the IOUs responses to Sierra Club’s First Set of Interrogatories, Interrogatory No. 4. 
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proposed approach are still undefined further description is available in the IOUs’ 1 

direct testimony presented in this docket.11  2 

Q. How does financial hedging impact ratepayers? 3 

A. Financial hedges expose ratepayers to increased costs with only a limited benefit. 4 

While the practice of natural gas price hedging insures against the risk of 5 

unexpectedly high costs, it creates its own set of risks and passes on additional costs 6 

to the ratepayers. In doing so, it may lessen the incentive for the IOUs to take other 7 

prudent actions to reduce fuel price exposure.  8 

In a 2003 article in Utilities Policy, Ken Costello of the National Regulatory Research 9 

Institute (which was founded by the National Association of Regulatory Utility 10 

Commissioners) described this flaw in fuel price hedging as a “moral hazard.” 11 

Costello explains that utility commissions’ approval of hedging expenses “would 12 

exonerate a utility from accountability for its actions in executing a [] hedging plan 13 

[thus approved by the commission]. In effect, opponents of [commissions’ advanced 14 

approval of hedging plans] have argued that firming a commission’s commitment up-15 

front to a particular hedging plan may magnify the incentive (moral hazard) problem 16 

arising from the principal-agent relationship between a commission and a utility.” In 17 

other words, because the utilities have more information than do utility commissions 18 

about fuel prices and their risks, hedging puts the utilities in the position to request 19 

                                                           
11 See generally Direct Testimony of Joseph McCallister, Docket No. 20170057; Direct Testimony of 

Gerard J. Yupp, Docket No. 20170057, Direct Testimony of J. Brent Caldwell, Docket No. 20170057.  
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and receive approval for actions (such as investment in new natural gas generating 1 

resources) that may benefit the utilities’ shareholders but not their ratepayers.12 2 

Essentially, as long as the price of gas is hedged, utilities have little incentive to 3 

invest in resource diversity or otherwise protect customers from fuel price spikes. 4 

Hedging stabilizes effective fuel prices and the IOUs benefit from that stability 5 

without having to worry about the price paid for such certainty. The cost of hedging is 6 

ultimately borne by the ratepayers and will not impact directly on the utilities’ bottom 7 

lines or their stockholders’ returns.  8 

Q. Are other measures available to reduce ratepayers’ exposure to risk from fuel 9 

price volatility?  10 

A. Yes, the risks and impacts of fuel price volatility can be limited by enhancing 11 

generation diversity. Generation diversity is a “hedge” against fuel price volatility. 12 

Q. How does generation diversity reduce customer exposure to fuel price volatility? 13 

A. Enhanced generation diversity and reduced reliance on fuels with volatile prices 14 

reduce risk and limit potential impacts of unforeseen spikes in natural gas prices. 15 

Increased diversity reduces the gross amount of any single fuel purchased by the 16 

utility. Diversification has been acknowledged as a successful tool for limiting risk. 17 

Regulators and utilities should pursue diversification of utility portfolios, adding 18 

energy efficiency, demand response, and renewable energy resources to the 19 

                                                           
12 Ken Costello, Should commissions pre-approve a gas utility’s hedging activities?, 11 Utilities Policy 

185, 185 (2003). Attached hereto as Exhibit EAS-3. 
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portfolio mix. Including a mix of supply and demand-side resources, distributed 1 

and centralized resources, and fossil and non-fossil generation provides important 2 

risk management benefits to resource portfolios because each type of resource 3 

behaves independently from the others in different future scenarios. In the other 4 

direction, failing to diversify resources, “betting the farm” on a narrow set of 5 

large resources, and ignoring potentially disruptive future scenarios is asking for 6 

trouble.13 7 

Q.  Have other jurisdictions acknowledged the role that diversity plays in insulating 8 

customers from volatile fuel markets? 9 

A. Yes, for example PJM and New York ISO14 have both released analyses on the risks 10 

of over reliance on a single fuel. PJM’s 2017 Evolving Resource Mix and System 11 

Reliability Report explains that generation and fuel diversity mitigate the risk 12 

associated with design failures, address fuel price volatility and fuel supply 13 

disruptions, and insulate against instability from weather and supply-side shocks.  14 

PJM recognizes that the benefits of fuel mix diversity include the ability to 15 

withstand equipment design issues or common modes of failure in similar 16 

                                                           
13 Ronald J. Binz, et al., CERES, Practicing Risk-Aware Electricity Regulation: What Every State 
Regulator Needs to Know at 12 (April 2012) available at http://www.raponline.org/wp-

content/uploads/2016/05/ceres-binzsedano-riskawareregulation-2012-apr-19.pdf. Attached as Exhibit EAS-

4. 
14 PJM is the regional transmission organization (RTO) overseeing wholesale electricity markets across 

Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, 

Pennsylvania, Tennessee, Virginia, West Virginia, and D.C. Who We Are, PJM.com, 

http://www.pjm.com/about-pjm/who-we-are.aspx. The New York Independent System Operator (ISO) 

manages the flow of wholesale electricity throughout New York State. About NYISO, New York 

Independent System Operator, https://home.nyiso.com/. 
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resource types, fuel price volatility, fuel supply disruptions and other 1 

unforeseen system shocks… 2 

Fuel diversity in the electric system generally is defined as utilizing 3 

multiple resource types to meet demand. A more diversified system is 4 

intuitively expected to have increased flexibility and adaptability to: 1) 5 

mitigate risk associated with equipment design issues or common modes 6 

of failure in similar resource types, 2) address fuel price volatility and fuel 7 

supply disruptions, and 3) reliably mitigate instabilities caused by weather 8 

and other unforeseen system shocks. In this way, fuel diversity can be 9 

considered a system-wide hedging tool that helps ensure a stable, reliable 10 

supply of electricity.15 11 

Similarly, a 2008 study of fuel diversity by the New York ISO and Analysis Group 12 

concluded that increased generation diversity leads to less price volatility and 13 

improved reliability: 14 

Maintaining and improving fuel diversity in New York will likely to lead 15 

to less volatile electric prices, improved reliability and positive 16 

environmental impacts. It is essential that public policy makers and the 17 

NYISO confront the risks that are posed by inadequate fuel diversity. 18 

Market forces should be harnessed and planning principles should be 19 

utilized to encourage signals that will lead to support for the protocols and 20 

                                                           
15 PJM Interconnection, PJM’s Evolving Resource Mix and System Reliability at 6-8 (March 30, 2017), 

http://www.pjm.com/~/media/library/reports-notices/special-reports/20170330-pjms-evolving-resource-

mix-and-system-reliability.ashx. Attached hereto as Exhibit EAS-5. 
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technologies necessary to move New York towards an optimum fuel 1 

diversity profile.16 2 

Q. Have the risk reducing benefits of generation diversity been acknowledged by 3 

governmental institutions? 4 

A. Yes. As a 2015 study published by the Lawrence Berkeley National Laboratory and 5 

U.S. Department of Energy states “by offering flat or even declining prices in real 6 

dollar terms over long periods of time, solar (and wind) power can provide long-term 7 

hedge against the risk of rising fossil fuel prices.”17  8 

In 2008, a study by the Commission for Environmental Cooperation—a collaborative, 9 

intergovernmental organization representing the United States, Canada and Mexico—10 

described the potential for renewable energy to serve as a financial “hedge” reducing 11 

exposure to fuel price risk. 12 

In a time of fuel price fluctuation, the use of renewable energy may offer, 13 

along with environmental benefits, greater stabilization of electricity costs. 14 

The pricing volatility of fossil fuels, along with the difficulty of forecasting 15 

fossil fuel prices, puts energy customers and providers at risk from 16 

fluctuating energy rates. As an alternative, this paper explores the potential 17 

for renewable energy to serve as a financial “hedge,” reducing exposure to 18 

                                                           
16 Susan Tierney, et al., New York Independent System Operator, Fuel Diversity in the New York 
Electricity Market at 35 (October 2008), available at 
http://www.nyiso.com/public/webdocs/media_room/publications_presentations/White_Papers/White_Paper

s/fuel_diversity_11202008.pdf. Attached hereto as Exhibit EAS-6. 
17 Mark Bolinger and Joachim Seel, Lawrence Berkeley National Laboratory, Utilitiy Scale Solar 2014:An 
Empirical Analysis of Project Cost, Performance, and Pricing Trends in the United States at 35 (September 

2015). Attached hereto as Exhibit EAS-7. 
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fuel price risk. Renewable energy generation brings with it the price 1 

stability benefits of free-fuel generation from emerging technologies such 2 

as solar, wind, small hydro, and geothermal sources. Renewable energy 3 

costs tend to be stable or decreasing over time, compared to rising or 4 

fluctuating costs for fossil fuel. 18 5 

Q.  Have electric utilities acknowledged the risk reducing benefits of generation 6 

diversity? 7 

A. Yes. A 2014 study of the benefits of power supply diversity commissioned by the 8 

Edison Electric Institute together with the Nuclear Energy Institute and the U.S. 9 

Chamber of Commerce found that utilities experienced a reduced exposure to fuel 10 

price volatility when they relied on a more diverse mix of fuels and technologies.19 11 

This study referred to generation diversity as “the most cost-effective tool” for 12 

managing risk in electric generation costs and found cost reductions associated with 13 

greater resource diversity: 14 

Engineering and economic analyses consistently show that an integration 15 

of different fuels and technologies produces the least-cost power 16 

production mix. Power production costs change because the input fuel 17 

costs— including for natural gas, oil, coal, and uranium—change over 18 

time. The inherent uncertainty around the future prices of these fuels 19 

                                                           
18 Dan Lieberman and Siobhan Doherty, Commission for Environmental Cooperation, Renewable Energy 
as a Hedge Against Fuel Price Fluctuation: How to Capture the Benefits at 4, (2008), available at 
http://www.cec.org/islandora/en/item/2360-renewable-energy-hedge-against-fuel-price-fluctuation-en.pdf. 

Attached hereto as Exhibit EAS-8. 
19 Makovich, Exhibit EAS-2. 
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translates into uncertainty regarding the cost to produce electricity, known 1 

as production cost risk. A diversified portfolio is the most cost-effective 2 

tool available to manage the inherent production cost risk involved in 3 

transforming primary energy fuels into electricity. 4 

The best available tool for managing uncertainty associated with any single 5 

fuel or technology is to maintain a diverse power supply portfolio.20 6 

In addition, the Electric Power Research Institute (EPRI)—which includes in its 7 

membership the vast majority of U.S. electric utilities—released a 2015 analysis of 8 

generation and fuel diversity describing how a lack of diversity can lead to exposure 9 

to fuel price volatility, and discussing the importance of generation diversity in 10 

resource planning.  11 

If companies and regions have a strong reliance on only one or two fuels 12 

for power generation, this situation can lead to large swings in electric 13 

prices if the dominant fuel exhibits large price volatility… Wind and solar 14 

resources typically have no fuel cost, which automatically implies low fuel 15 

price volatility. Typically, natural gas not only costs more to generate a 16 

MWh of output than doing so with wind or solar, but natural gas prices 17 

have been highly volatile throughout recent history as a fuel for power 18 

generation 19 

Currently, capacity additions in the U.S. electric industry are dominated by 20 

natural gas-fired generators and renewable power plants. The amount of 21 

                                                           
20 Id. at 5-6 
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natural gas based power plants being developed, and the dominance of new 1 

natural gas-fired capacity, has raised concerns among company executives, 2 

power planners and regulators. These concerns center on the extent to 3 

which the industry is “putting too many of its eggs into one basket.” In 4 

more rigorous terms, some industry participants are questioning whether 5 

the amount of natural gas based power generation being added to the 6 

current generation fleet is leading to a lack of generation diversity.21 7 

Q: Is generation diversity a standard measure taken to reduce the risk of fuel price 8 

diversity?  9 

A. Yes, based on my own experience in this field and the information that I reviewed and 10 

described above, generation diversity is a standard measure taken to reduce the risk of 11 

fuel price diversity. 12 

V. FLORIDA’S HEAVY RELIANCE ON GAS EXPOSES ITS RATEPAYERS TO 13 

FUEL PRICE VOLATILITY 14 

Q. What is the current composition of generation resources in Florida? 15 

A. In 2016, Florida’s electric generation included 66 percent natural gas, 17 percent coal, 16 

12 percent nuclear, and just 4 percent of other resources. 17 

                                                           
21 Electric Power Research Institute, Thinking about Generation Diversity—Part 2: Electric Power Plant 
Asset Portfolio Valuation and Risk, at 2-3, 5 (March 2015). Attached hereto as Exhibit EAS-9. 
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Figure 2. Florida’s 2016 Electric Capacity and Generation Mix22 1 

 2 

Q. How does Florida’s reliance on natural gas expose ratepayers to fuel price 3 

volatility? 4 

A. In 2016, 66 percent of Florida’s electric generation came from the state’s natural gas 5 

generators. This means that two-thirds of Florida’s generation is vulnerable to natural 6 

gas price volatility. 7 

Q. How much of each of the IOUs’ electricity is generated from natural gas? 8 

A. According to EIA data, in 2016:23 9 

 DEF: 73 percent of total generation from natural gas 10 

 FPL: 74 percent of total generation from natural gas 11 

                                                           
22 Charts based on EIA Data. 
23 Data reproduced here from EIA 2016 Form 923. 
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 TECO: 56 percent of total generation from natural gas 1 

Q. How does Florida’s reliance on natural gas generation capacity compare to that 2 

of other U.S. states? 3 

A. As reflected in Figure 2 below, only four states have a higher share of their capacity 4 

invested in natural gas generation: Delaware, Louisiana, Mississippi, and Rhode 5 

Island. Of these, Delaware and Rhode Island are each part of highly integrated ISO 6 

regions with far lower total concentrations of natural gas generation; these small 7 

states get their generation, and corresponding generation diversity, from the larger 8 

multi-state region around them. Delaware and Rhode Island can access the larger 9 

multi-state region’s diverse composition of generation and thus are not captive to 10 

natural gas price volatility. Accordingly, Florida is an outlier when compared to other 11 

states’ reliance on gas for electricity generation. 12 

Q. How does Florida’s reliance on gas in terms of actual generation compare to that 13 

of other U.S. states? 14 

A. By percent of generation, Florida’s reliance on natural gas is also 66 percent, again 15 

higher than all but four states: Delaware, Mississippi, Nevada, and Rhode Island (see 16 

Figure 5 below). 17 
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Figure 3. Reliance on Natural Gas Generating Capacity (% of MW) By State24 1 

 2 
 3 

Figure 4. Reliance on Renewable Generating Capacity (% of Mw) By State25 4 

 5 

                                                           
24 Based on EIA Forms 860 and 923 data. 
25 Based on EIA Forms 860 and 923 data. 
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Figure 5. Reliance on Natural Gas Generation (% of Mwh) By State26 1 

 2 
 3 

Figure 6. Reliance on Renewable Gene ration (% of Mwh) By State27 4 

 5 

                                                           
26 Based on EIA Forms 860 and 923 data. 
27 Based on EIA Forms 860 and 923 data. 
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Q. How has Florida’s reliance on natural gas for electric generation changed over 1 

time? 2 

A. The share of Florida’s electricity generated with natural gas has more than quintupled 3 

since 1990 from 8,613 MW to 45,487 MW of capacity. Since 2002, when the 4 

Commission first authorized the utilities to financially hedge natural gas prices, the 5 

state’s reliance on natural gas has more than doubled. 6 

Q. Overall, how does Florida’s generation and fuel diversity compare to other 7 

states? 8 

A. As shown in Figure 7 (which includes both distributed and utility-scale renewables) 9 

Florida’s dependence on natural gas stands out both in comparison to the U.S. total 10 

and in comparison to most of its neighbors in the Southeast region. 11 
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Figure 7. Net Generating Capacity by State Including Distributed Generation 1 
(Summer 2017)28 2 

 3 

 4 
 5 
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Q. How has Florida’s electricity mix changed in the past fifteen years? 1 

A. Since 2002, Florida’s dependence on natural gas has more than doubled conversely its 2 

reliance on zero-fuel renewables, and solar in particular, has lagged far behind the 3 

state’s potential.  4 

VI. FLORIDA’S IOUS HAVE ONLY MADE LIMITED INVESTMENTS IN 5 

RENEWABLES AND ENERGY EFFICIENCY. 6 

Q. What is Florida’s potential for renewable generation?29 7 

A. The National Renewable Energy Laboratory’s (NREL) 2012 review of U.S. renewable 8 

energy potential found that Florida has nearly 2.96 million MWs of potential 9 

renewable generation capacity. Solar represents 2.90 million MWs of capacity with 10 

the remainder from geothermal and off-shore wind. The solar potential identified by 11 

NREL for Florida includes 49,000 MW for distributed rooftops, 40,000 MW for 12 

urban utility-scale, and 2.81 million MW for rural solar farms.30 My testimony 13 

focuses on Florida’s solar potential because those resources far exceed the state’s 14 

potential for other forms of renewable energy. 15 

Q. How does Florida’s investment in renewable resources compare to that of other 16 

states? 17 

A. Florida’s renewable generating capacity as a share of its total capacity is the fifth 18 

lowest among all states (see  19 

                                                           
29 Throughout this testimony, unless indicated otherwise, the term renewables refers to resources like solar 

that require no fuel input.  
30 Anthony Lopez, et al., NREL, U.S. Renewable Energy Technical Potentials: GIS-Based Analysis, (July 

2012). Attached hereto as Exhibit EAS-10. 
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Figure 4 above). Florida currently has 502 MW of total solar photovoltaic generation, no 1 

wind generation, and 54 MW of hydroelectric generation. Florida’s total share of 2 

generation from renewables is also very small compared to other states (see Figure 6 3 

above). Only five states had a smaller share of generation from renewables than 4 

Florida in 2016. 5 

Q. Is Florida’s potential for renewable generation being fully utilized? 6 

A. No. Florida has developed only 502 MW of its potential 2.90 million MWs of solar 7 

generation. This means that Florida is using less than 2/100ths of 1 percent of its solar 8 

potential.  9 

Q. What is Florida’s potential for energy efficiency? 10 

A. Energy efficiency refers to the set of measures and policies that allow electric 11 

consumers to use less energy while achieving a similar level or quality of services. 12 

Energy efficiency measures are typically one of the least cost resources that electric 13 

utilities can employ to reduce customer costs. In Florida, more energy efficiency 14 

means lower electric sales, displacing generation and fuel purchases for natural gas, 15 

and lower monthly bills for ratepayers. EPRI’s 2014 study of U.S. energy efficiency 16 

potential found 19 percent of Florida’s retail sales could be saved through efficiency 17 

measures.31  18 

 19 

                                                           
31 Electric Power Research Institute, U.S. Energy Efficiency Potential Through 2035, tbl. B-2 (2014), 

available at https://www.epri.com/#/pages/product/000000000001025477/. Attached hereto as Exhibit 

EAS-11. 
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Q. How does Florida’s investment in energy efficiency compare to that of other 1 

states? 2 

A. The American Council for an Energy-Efficient Economy’s (ACEEE) 2016 State 3 

Energy Efficiency Scorecard ranked Florida 25th among all states. Florida’s 2015 4 

annual incremental efficiency savings amounted to 0.1 percent of the state’s retail 5 

electric sales. Sixteen states saved more than 1 percent (or ten times the amount saved 6 

in Florida) of electric sales through annual incremental increases to efficiency in 7 

2015; three states saved more than 2 percent.32  8 

Q.  Is Florida fully utilizing its renewable and energy efficiency resources? 9 

A. No, based on my own experience in this field and the information that I reviewed and 10 

described above, Florida’s investment in renewables and energy efficiency has lagged 11 

far behind its buildup of natural gas resources. 12 

VII. AN ALTERNATIVE, LOWER-COST SOLUTION: INVESTING IN 13 

RENEWABLES AND ENERGY EFFICIENCY TO REDUCE GAS USE AND 14 

THE ASSOCIATED RISK OF FUEL PRICE VOLATILITY 15 

Q. How will investing in renewables and energy efficiency reduce customers’ 16 

exposure to volatile fuel prices? 17 

A. Investing in renewables and energy efficiency would enhance Florida’s generation 18 

diversity and, as a consequence, reduce the electric consumers’ vulnerability to fuel 19 

price volatility and upward pressure on rates. Much of an electric consumer’s utility 20 

                                                           
32 Weston Berg, et al., American Council for an Energy-Efficient Economy, The 2016 State Energy 
Efficiency Scorecard, (September 2016). Attached hereto as Exhibit EAS-12. 



 

  26 
 

bill goes towards paying for the generation that makes their electricity. The costs to 1 

consumers depend on the particular resources chosen to supply the generation and 2 

how much each resource costs. Typically energy efficiency measures and resources 3 

like solar generation that have very low per kilowatt-hour costs are “must run”: these 4 

resources are the first chosen to run and/or run automatically without being selected 5 

by the electric grid operator. For this reason, efficiency and renewables push out or 6 

“displace” other generating resources that are more costly to run on a per kilowatt-7 

hour basis. More efficiency and renewable generation means less dispatch of natural 8 

gas (and other thermal generation), and therefore cost savings from avoided fuel use. 9 

Q. How much of the consumers’ money have Florida’s electric utilities lost as a 10 

result of past hedging of natural gas prices? 11 

A. From 2007-2016 DEF, FPL, and TECO registered cumulative hedging losses of $6.9 12 

billion (summed in nominal dollars).33 This means that had DEF, FPL, and TECO not 13 

engaged in hedging on the price of natural gas, their customers would have paid $6.9 14 

billion less on their electric bills from 2007 through 2016. 15 

Q. Is it possible to estimate the impacts that would have occurred if Florida’s 16 

utilities had spent ratepayers’ money on renewables and efficiency instead of 17 

financial hedges? 18 

A. Yes. The impacts of alternative investments of the $6.9 billion in lost hedging 19 

payments can be estimated in several ways, including detailed, formal modeling.  20 

                                                           
33 Data derived from the IOUs responses to Sierra Club’s First Set of Interrogatories, Interrogatory No. 4. 

Losses over that period were registered as follows: DEF: $2.0 billion; FPL: $4.2 billion; TECO: $0.4 

billion. 
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Here, I performed a simple illustrative analysis to give a preliminary estimate of 1 

possible impacts. 2 

Q. What did your illustrative analysis of alternative investment of Florida 3 

ratepayers’ $6.9 billion reveal? 4 

A. To summarize, I found that if ratepayers’ money had been spent on renewables and 5 

energy efficiency instead of financial hedges for the last ten years, it would have been 6 

possible to reduce Florida’s expenditures on natural gas for electric generation by 8 7 

percent while passing $6.6 billion in savings along to consumers in their electric bills. 8 

On average over the past 10 years, a $1 investment in renewables and efficiency 9 

would have returned $0.95 in fuel savings. (For comparison, each $1 investment in 10 

fuel-price hedges over this period returned $0 to consumers.)  11 

My analysis looked only at savings from fuel not purchased. An 8 percent reduction 12 

in natural gas generation would also secure additional savings from avoided power 13 

plant operation and maintenance, and could potentially make capital expenditures on 14 

repairs or replacement generation unnecessary. These additional savings could further 15 

increase the return on each dollar of renewable and energy efficiency investment. A 16 

detailed explanation of my illustrative analysis is presented below. 17 

Q. How did you perform your illustrative analysis? 18 

A. I performed a “what if” exercise as a simple, illustrative spreadsheet analysis to 19 

estimate the impacts of investing the amount of funds customers lost due to the IOUs’ 20 

hedging from 2007 through 2016 in renewables and efficiency. In this “what if” 21 

analysis Florida’s ratepayers did not pay for any fuel price hedging: 22 
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 I chose a ten-year period for the analysis to provide a simple example that would 1 

be consistent for all utilities. The last ten years for which I had natural gas price 2 

data were 2007 through 2016. 3 

 I assumed that Florida’s $6.9 billion in hedging losses were spent one-half on 4 

solar energy and one-half on energy efficiency. I chose solar energy as the source 5 

of all renewable energy investment in this illustration because of Florida’s 6 

tremendous untapped solar potential. Likewise, I chose energy efficiency as a 7 

component because Florida has ample opportunity to achieve greater energy 8 

efficiency improvements. Further—for simplicity—I assumed that this spending 9 

was structured in the manner of ten-year purchase-power agreements. As a result, 10 

$350 million was spent each year from 2007 through 2016 on purchasing solar 11 

generation and $350 million was spent each year on energy efficiency. 12 

 At $110 per megawatt-hour (MWh) (chosen as a levelized cost of solar in 2007, 13 

the year in which the purchase-power agreement would be contracted),34 $350 14 

million buys 3.2 million MWh of solar generation each year. Annual generation 15 

of 3.2 million MWh of solar is approximately equal to 1,500 megawatts of 16 

capacity at a 25 percent capacity factor.35 17 

                                                           
34 Today’s solar prices are lower, and expected future solar prices are lower still. For example, in 2015 the 

Jacksonville Electric Authority received quotes as low as $59/MWh in response to a request for proposals 

issued for solar PPAs. Jacksonville Electric Authority, 2015 Solar RFP – Phase 2 Summary at 1, June 10, 

2015, available at https://www.jea.com/About/Procurement/Bid_Results/Solar_2015_-

_June_11,_2015.aspx. Attached hereto as Exhibit EAS-13. Since then, total solar installation costs have 

dropped over 20 percent while national solar module prices have fallen over 30 percent. U.S. Department 

of Energy, Q4 2016/Q1 2017 Solar Industry Update at 21, 48, April 25, 2017, available at 
http://www.nrel.gov/docs/fy17osti/68425.pdf. Attached hereto as Exhibit EAS-14. 
35 The 25 percent capacity factor chosen for this illustration is conservative; a higher capacity factor would 

yield even greater savings.    
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 At $35 per MWh,36 $350 million buys 10.0 million MWh of energy efficiency 1 

savings each year (this could also be thought of as a $3.5 billion incremental 2 

energy efficiency investment in 2007 with no additional investment in 2008 to 3 

2016). 4 

 Together these investments displace 13.1 million MWh of natural gas generation 5 

each year—that’s 6 percent of Florida’s 2016 electric sales. Put another way, 6 

using the assumption that natural gas generation is “on the margin” in Florida—7 

and, therefore, the first type of generation not to run in the event that new, 8 

additional generation is available or sales are reduced: 13.1 million MWh of 9 

renewables and efficiency savings make 13.1 million MWh of natural gas 10 

generation unnecessary. 11 

 This displaced natural gas generation relieves Florida’s electric customers of the 12 

need to purchase 101 to 107 trillion cubic feet of natural gas each year (the 13 

amount depends on the average efficiency of the plants, which changes over 14 

time) and reduces their vulnerability to natural gas price volatility. In 2016, 101 15 

trillion cubic feet of natural gas was 9 percent of Florida’s total natural gas 16 

purchases. 17 

                                                           
36 This value is ACEEE’s levelized cost of saved energy for energy efficiency from 2007. 
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 The savings to electric customers is the number of cubic feet avoided multiplied 1 

by the price of natural gas to Florida’s electric generators (which also changes 2 

over time).37 Overall, applying my analysis described above, from 2007 to 2016, 3 

spending $6.9 billion on renewables and efficiency saves $6.6 billion on natural 4 

gas purchases.  5 

 Arguably, still more money could have been saved in avoided operations and 6 

maintenance and avoided capital expenses on major improvements to or 7 

replacement of older plants; these additional savings are not included in the 8 

estimates presented here. 9 

Overall, investing the $6.9 billion hedging losses instead in renewables and efficiency 10 

over the period 2007 to 2016 would have reduced the state’s dependence on natural 11 

gas for electricity generation by 9 percent and provided consumers with $6.6 billion 12 

in savings.  13 

In this “what if” analysis, each investment in renewables and efficiency during the 14 

2007 to 2016 period has an out-of-pocket cost of about 5 percent (the other 95 percent 15 

is returned to consumers in fuel price savings). For a cost of 5 cents on the dollar, 16 

vulnerability to natural gas price volatility is reduced. 17 

In contrast, every $1 spent on financial hedging losses returned $0 to the ratepayers.  18 

 19 

                                                           
37 Natural gas prices for this analysis were derived from the reference case for EIA’s Annual Energy 

Outlook for 2017.  
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Q. Are there any alternative, lower-cost solutions to reduce gas use and the 1 

associated risk of fuel price volatility other than financial hedging? 2 

A. Yes, based on the analysis outlined above, alternative, lower-cost solutions to reduce 3 

natural gas use and the associated risk of fuel price volatility are available. 4 

VIII. CONCLUSION 5 

Q. What are the key findings of your testimony? 6 

A. Based on the information that I reviewed in this docket, the Florida specific analysis 7 

that I present below, my relevant experience and knowledge, and review of 8 

professional literature on fuel price volatility and risk reducing measures, my findings 9 

are as follows: 10 

 Solar and energy efficiency improve generation diversity and thereby help 11 

reduce fuel price volatility and save customers money; 12 

 The IOUs have dramatically increased their investments in natural gas generation 13 

while pursuing very low levels of investment in renewables and energy 14 

efficiency;  15 

 Greater investments in solar and energy efficiency, over the past ten years, would 16 

have yielded extensive customer savings.  17 

 The IOUs’ failure to diversify their resource mix now renders their customers 18 

more exposed to natural gas price volatility than customers in most other states; 19 

and 20 
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 To reduce exposure to natural gas price volatility, the IOUs should instead 1 

evaluate and pursue generation diversity, especially through added solar and 2 

energy efficiency. 3 

Q. What are your recommendations do you offer in this docket? 4 

A. Based on these findings, I recommend that the Commission find that continuing the 5 

exclusive use of financial hedges to control customer exposure to natural gas price 6 

volatility is not in the consumers’ best interest. The Commission should not 7 

reauthorize the use of financial hedges until it is presented with a detailed assessment 8 

of alternative ways to limit the risk from fuel price volatility.  Solar generation 9 

provides electricity without any fuel costs and efficiency reduces the amount of 10 

natural gas required to meet demand. As such these resources reduce ratepayers’ 11 

vulnerability to fluctuations in natural gas prices. At the same time, solar and 12 

efficiency provide lasting benefits to customers.    13 

Q. Does this conclude your testimony? 14 

A. Yes it does. 15 
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