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ABSTRACT 

 

Energy costs are central to economic activity, since almost all activities 

require energy for their production, distribution, and consumption.  Electricity prices, 

especially, are a crucial element in residential, commercial, and manufacturing 

sectors throughout the nation, largely because the range of these costs can be 

extremely volatile and high.  Moreover, energy costs are highly political.  The 

structure and regulation of the electricity market is of utmost importance to all of the 

country’s activities. 

The market for electricity has changed significantly in the past two decades.  

Electricity production and distribution is a natural monopoly.  As with most other 

historic natural monopolies, such as telephones, the electricity market in the United 

States was a vertically integrated market, regulated by government, for many 

decades. 

Traditionally, the Federal Energy Regulatory Commission (FERC) set rates 

under which a company could sell into the wholesale electricity market.  For decades 
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these rates were determined using cost of service (COS) formulas.  Beginning in the 

mid-1980s and significantly expanded in the mid-1990s, FERC began considering 

proposals for market-based rather than cost-based pricing of wholesale power sales. 

This research examines the question of potential significant differences in the 

price of electricity from entities able to sell into a wholesale electricity market at 

cost-based rates from those selling at market-based rates.  The results of this analysis 

suggest that there is a statistically significant difference in prices of wholesale 

electricity between transactions occurring at market-based rates and cost-based rates. 
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Introduction and Background 

Energy costs are central to economic activity, since almost all activities require 

energy for their production, distribution, and consumption.  Electricity prices, 

especially, are a crucial element in residential, commercial, political and manufacturing 

sectors throughout the nation, largely because the range of these costs can be extremely 

volatile and high.  To be able to plan, build, implement, and operate every day 

activities and policies people require reliable, affordable electricity.  The structure and 

regulation of the electricity market is therefore of utmost importance to all of the 

country’s activities. 

The market for electricity has changed significantly in the past two decades.  

Electricity production and distribution is a natural monopoly.  As with most other 

historic natural monopolies, such as telephones, the electricity market in the United 

States was a vertically integrated market, regulated by government for many decades.  

The primary components of the electricity market are the production of electricity at a 

power plant (generation), the transmission of electricity over large areas from 

generation sources to transformer facilities (transmission), and the distribution of 

electricity into homes and businesses (distribution).  Electricity sales, also called trades 

or transactions, can occur between each of these components.  Trades that occur 

between the generation and transmission sectors and between the transmission and 
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distribution sectors are usually called wholesale transactions.  Sales to end-use 

customers from the distribution sector are called retail transactions. 

Typical of vertically integrated firms, most utility companies in the United 

States owned and operated each of the components of the market.  The primary federal 

agency regulating the electricity industry was the Federal Power Commission (FPC), 

which was reorganized and renamed the Federal Energy Regulatory Commission 

(FERC) in 1977.  Prior to 1992, wholesale electricity prices (prices for transactions 

occurring in the generation and transmission sectors) were regulated by FPC and 

FERC using cost of service (COS) formulas.  COS formulas are used because they 

provide a cost control mechanism that balances both the protection of customers from 

monopolistic exploitation as well as the interests of investors to maintain the 

operations of the company. 

This manner of pricing, also called cost-plus pricing or rate of return regulation, 

is frequently used by regulatory agencies to derive the price at which a monopolist may 

sell its product (Baldwin and Cave, 1999, 211).  Often, COS formulas result in the 

seller’s price being set approximately equal to its cost, plus some allowed rate of return 

on its operating costs determined by a regulatory body.  Such regulation mitigates 

potential manipulation of market power by the seller, while allowing the seller to earn 

a reasonable return on its large fixed costs. 
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Using COS regulation, FERC would set the rates under which a company could 

sell into a wholesale electricity market.  Retail electricity providers would purchase 

electricity in the wholesale market, and deliver it in retail jurisdictions.  Retail 

providers were subject to state-level regulation.  State regulators were responsible for 

ensuring a just and reasonable final cost paid by end use consumers in each state.  Most 

states would use the COS as approved by FERC in the derivation of the final rates paid 

by end-use consumers.  States would add costs related to the delivery of the power to 

individual homes and businesses to the FERC-approved wholesale cost. 

All retail transactions were thus under the jurisdiction of state regulators.  Any 

concern with retail rates and transactions were brought to state-level regulators and 

authorities.  If the concern was found to be rooted in a wholesale component of the 

electricity transaction, then the federal authority, FERC, would have jurisdiction over 

the matter.  Similar divisions of power also existed for operations and service quality.  

Retail operations and service quality standards were set and enforced by states, while 

wholesale actions fell under the purview of the federal government.  While the 

different jurisdictions could work together, lines between the authorities were usually 

clearly drawn, allowing for no federal preemption in retail matters. 
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Major shifts in the electricity industry in the last century 

Prior to 1935, most of the electricity generation in the United States was 

provided by a few large companies.  These companies were said to “control an entire 

[electric] system by means of a small investment at the top of a pyramid of companies, 

sale of services to subsidiaries at excessive prices, buying and selling properties within 

the system at unreasonable prices, intra-system loans at unfair terms, and the wild 

bidding war to buy operating companies,” (Energy Information Administration, 2000). 

Therefore, Congress passed the Public Utilities Holding Company Act 

(PUHCA) in 1935.  Among other features, PUHCA resulted in the breakup of the 

massive interstate holding companies by requiring them to divest their holdings until 

each became a single consolidated system serving a dedicated geographic area. 

PUHCA streamlined operations that holding companies could engage in to those 

businesses that were necessary for the operation of an integrated utility.  PUHCA 

therefore regulated the operations of utilities, which included equitable and non-

market-based pricing methods. 

Among other responsibilities, the Securities and Exchange Commission (SEC) 

registered holding companies and decided whether a holding company could be 

exempted from the requirements of PUHCA.  As a result of such reviews, companies 

were significantly reorganized and their businesses simplified to ensure fair operations. 
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With the energy crises of the 1970s, many utility businesses were losing 

money.  Some requested relief from certain PUHCA rules to allow them to operate in 

more markets to remain viable.  The energy crises also encouraged Congressional 

action to address the country’s energy concerns. 

One of five statutes passed by Congress in response to the 1973 energy crisis, 

the Public Utilities Regulatory Policies Act of 1978 (PURPA), was a significant 

milestone in the electricity industry.  Along with the other statutes enacted by 

Congress, PURPA was designed to “…reduce U.S. dependence on foreign oil, develop 

renewable and alternative energy sources, sustain economic growth, and encourage the 

efficient use of fossil fuels,” (Energy Information Administration, 2000).  PURPA 

allowed certain non-utility owned power generators, often generators at factories able 

to produce more power than needed for manufacturing operations called qualifying 

facilities (QFs), to sell excess power in the wholesale market. 

Moreover, PURPA was to “…improve the wholesale distribution of electric 

energy, the reliability of electric service, the procedures concerning consideration of 

wholesale rate applications before the Federal Energy Regulatory Commission, and to 

provide other measures with respect to the regulation of the wholesale sale of electric 

energy…” (Energy Information Administration, 2000).  Therefore, sales from QFs 

were not priced using COS formulas.  Rather, they were priced using other methods, 
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such as the cost that would have been incurred by utility if it did not have access to the 

QF’s power. 

 PURPA and different methods of calculating prices to be paid to QFs allowed 

for a new approach to electricity pricing: 

In the mid-1980s, several States began to review their own and others’ 
experiences with PURPA implementation. Maine, in particular, 
concluded that avoided costs could be established through competitive 
bidding among QFs, as opposed to setting them administratively. In 
1984, Central Maine Power (CMP) and the Maine Public Service 
Commission (PSC) became the first to put competitive bidding into 
practice. CMP did this in an effort to protect itself from oversupply of 
electricity by QFs after the PSC had previously decided that avoided-
cost rates for QFs were to be based on the cost of production of 
electricity by nuclear facilities. These high rates spurred a larger volume 
of offers than CMP needed. The switch to market-based pricing 
provided a new avoided cost for purchased power from QFs that was 
below the initial avoided cost levels that would have prevailed in the 
absence of bidding, (Wellford and Robertson, 1990, 3). 

 
In the mid-1980’s, FERC, seeing the actions of the states, began considering 

proposals for market-based rather than cost-based pricing of wholesale power sales 

filed by various wholesale suppliers on a case-by-case basis.  Such sales demonstrated 

the potential of a competitive wholesale market for electricity rather than one governed 

by COS formulas.  FERC decided to explore competition in the wholesale market from 

more electricity generators, not only QFs.  Concerned with the potential for entities 

with market power to charge very high prices, FERC developed a four-pronged 

analysis to assess a seller’s ability to manipulate prices.  These steps were: 
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(1) whether the seller and its affiliates lacked, or had adequately 
mitigated, market power in generation;  

(2) whether the seller and its affiliates lacked, or had adequately 
mitigated, market power in transmission;  

(3) whether the seller or its affiliates could erect other barriers to entry; 
and  

(4) whether there was evidence involving the seller or its affiliates that 
related to affiliate abuse or reciprocal dealing.  

 
If a seller passed this four-pronged market screen, it was allowed to sell 

electricity into the wholesale market competitively, at whatever rates the market 

determined, while other large parties sold at rates determined by COS formulas (cost-

based).  The resulting market-based prices were called market-based rates (MBR). 

MBR sellers and transactions were not abundant in the early years due to the 

huge economies of scale and vertical integrated nature of the electricity market.  Most 

of the electricity industry was still comprised of large, vertically integrated firms, 

earning a return based on COS formulas.  While the competitive wholesale market 

could occasionally allow for lower-cost power, long-term power supply was not 

difficult for most traditionally vertically integrated companies. 

Such large, established companies usually had long-term reliability plans aimed 

at ensuring sufficient power for the territories in which they operated.  Also, COS 

regulation provided incentives for such companies to meet increasing demand by 

building their own generators.  Knowing that the government was ensuring a return on 

capital investments, such companies did not face resistance from lenders and spent the 
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funds necessary to build new plants, notorious for their sunk costs.  Nonetheless, as 

time progressed, QFs were increasingly welcome as cost-effective providers when 

small amounts of electricity were needed. 

 

EPACT 1992 and Electricity Restructuring 

The Energy Policy Act of 1992, referred to as EPAct 92, was passed by 

Congress, in part as a reaction to increasing competition in other natural monopoly 

industries such as telecommunications and natural gas.  EPAct 92 required FERC to 

restructure the electricity industry to encourage a competitive market for electricity; a 

market which was becoming increasingly seen as possible as a result of the successes 

of PURPA.  This restructuring resulted in a separation of operations for generation, 

transmission, and distribution components of most utilities. 

Transmission line owners were required to permit electric power generators to 

connect with and use their lines for energy transportation (Helman, 2006).  Between 

1992 and 1996, rules for transmission access were developed, culminating in Order 

No. 888 and an Open Access Transmission Tariff (OATT) (Helman, 2006). 

Specifically, Order 888 “required all public utilities that own, control or operate 

facilities used for transmitting electric energy in interstate commerce to file open 

access non-discriminatory transmission tariffs that contain minimum terms and 
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conditions of non-discriminatory service,” (FERC, “Open Access Transmission Tariff 

Reform,” 2008).  Therefore, while transmission was still owned and operated by 

traditionally vertically integrated companies, access to the transmission grid had to be 

non-discriminatory. 

Order 888 also allowed easier access to the electricity market for new 

electricity generators.  Independent power producers were able to build new plants, 

procuring funds by demonstrating the ability to provide needed electricity supplies to 

distribution companies.  Such producers were similarly able to acquire plants from 

utilities desiring to divest their generation businesses and focus on transmission and 

distribution markets. 

While a competitive market for wholesale electricity was slowly emerging, 

FERC became concerned that traditional transmission grid management needed to be 

revisited.  FERC expressed concern that “…that traditional management of the 

transmission grid by vertically integrated electric utilities was inadequate to support the 

efficient and reliable operation that is needed for the continued development of 

competitive electricity markets, and that continued discrimination in the provision of 

transmission services by vertically integrated utilities may also be impeding fully 

competitive electricity markets,” (FERC Order No. 2000, 1999, 2). 
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The Emergence of Regional Transmission Organizations 

On December 20, 1999 FERC issued Order No. 2000, which encouraged 

transmission utilities, including those that were not public utilities, to join a regional 

transmission organization (RTO) (Helman, 2006).  RTOs are operated by parties 

independent of the transmission and generation owners, and their functions include the 

management of the regional transmission system (the “grid”) and wholesale electric 

market such that the most efficient combination of energy is provided.  The RTO 

decides, based on cost, which plants run and which transmission lines are used.  If 

needed, the RTO also arranges for imports of electricity from other operators outside 

of its jurisdiction. 

Similar entities called independent system operators (ISOs) already existed in 

areas such as New England, New York, and California.  These ISOs had little difficulty 

in becoming RTOs.  However, this did not occur over the entire country, and was 

especially difficult in areas with numerous small transmission operators and 

traditionally vertically integrated companies. 
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Presently, there are seven RTOs.  As can be seen in Figure I, the RTOs are 

concentrated in the central and eastern United States, (FERC Regional Transmission 

Organizations, 2008).  With the exception of California, most of the West has not 

organized into RTOs. 

Figure I: Regional Transmission Organizations - November, 2008 

 

 

Electricity Trading in RTOs and non-RTOs 

The primary way in which electricity is bought and sold, or traded, in most 

RTOs is by a bid-in and clearing-price method.  That is, all parties wishing to provide 

power submit prices and quantities for various time periods (hourly, daily, etc.) to the 
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operator.  Similarly, all parties requesting power inform the RTO of their needs.  The 

operator then accepts the lowest-cost reliable and efficient bids until the total quantity 

purchased equals the quantity of electricity needed.  All sellers are then paid the market 

clearing price, equal to the highest accepted bid.  The RTO engages in an extensive 

settlement process to ensure that supply and demand are met, and all parties are 

compensated accurately.  In RTO regions, buyers and sellers can still engage in long-

term bilateral agreements, but the parties engage in the actual exchange of power 

through the RTO.  Different areas of the transmission system are still owned by various 

companies, but the operation of the transmission system rests solely with the RTO. 

In regions without RTOs, electricity prices are determined solely in bilateral 

markets.  Buyers and sellers are able to conclude deals on numerous platforms; brokers 

can be used to make deals, or buyers can deal directly with sellers, (Whitmore, 2008).  

The prices determined in bilateral markets are either a function of the seller’s cost of 

service formula, or, if the seller is deemed not to have market power by FERC, are 

market-based rates. 

Finally, the transmission systems in non-RTOs are primarily operated by 

traditionally vertically integrated companies or local transmission operators.  These 

operators schedule and dispatch generators and transmission lines as needed within 

their operating territories. 
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With increasing competition in the electricity market, both in and out of RTOs, 

FERC determined that sufficient time had passed since its last review of the market-

based rate authorization process.  In April 2004, FERC noted “…that much has 

changed in the industry since the four-prong analysis was first developed and posed a 

number of questions that would be explored…” (FERC Docket No. RM04-7-000, 

2007, 6).  As such, FERC initiated a rulemaking proceeding to address the adequacy of 

its MBR process.  FERC issued a final order in 2007, Order 697, to “…clarify and 

codify its market-based rate policy by providing a rigorous up-front analysis of 

whether market-based rates should be granted, including protective conditions and 

ongoing filing requirements in all market-based rate authorizations, and reinforcing its 

ongoing oversight of market-based rates.” 

Renewed interest in electricity pricing methods, coupled with continuing efforts 

to hone efficient, competitive wholesale electricity markets, confirm the importance of 

analyzing wholesale electricity prices. 

 

How do Market-Based Rates and Cost-Based Rates Differ? 

In most economic literature, there is a consensus that prices in a competitive 

market can be different from those in a non-competitive market, such as a market in 

which prices are regulated using formulas or non-market factors.  Competitive markets 
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are often considered efficient and economically optimal, as they offer lower costs than 

most other forms of markets.  It is therefore possible that market-based wholesale 

electricity prices could be different from cost-based prices. 

Cost-based means that the seller must sell electricity at cost, and receives a rate 

or return, determined by a regulatory body, on its operating costs (Fabrizio, et al., 

2007; Kleit and Terrell, 2001).  This is so that the seller earns a fair return, or profit, as 

determined by a regulatory process, but cannot exercise market power to keep prices 

artificially high (Fabrizio, et al., 2007; Kleit and Terrell, 2001).  As long as their 

electricity is needed, the seller has no incentive to produce efficiently or to make costly 

operational improvements not guaranteed to be included in its COS formula by the 

regulator (Fabrizio, et al., 2007; Kleit and Terrell, 2001). 

Under COS regulation, the seller does have incentive, however, to invest in 

capital projects approved by a regulatory body.  This is because the seller earns a rate 

of return on approved capital costs.  It is therefore possible that the seller will have an 

incentive to over-invest in new technologies, as it can both pass the costs on to 

consumers as well as earn a return on those costs. 

Presumably, the seller is selling at cost-based rates because it has market power 

(Fabrizio, et al., 2007; Kleit and Terrell, 2001).  If it has market power, it presumably 

has a large market share and there will be a large lack of power if the seller does not 
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participate in the market (Fabrizio, et al., 2007; Kleit and Terrell, 2001).  It is called a 

pivotal supplier, because without its participation in the market there will be 

insufficient supply to meet demand.  A pivotal supplier’s presence in a market is 

critical to meeting demand, and it could leverage this position to charge unfair prices.  

Therefore, a pivotal supplier must sell power at cost-based rates to avoid such an 

abuse. 

With MBR authority outside a RTO, sellers are deemed to have small enough 

market shares and will have to compete with other sellers selling at MBR to be able to 

participate in the market (Fabrizio, et al., 2007; Kleit and Terrell, 2001).  In order to 

price as low as possible to be able to compete, the market-based rate seller will try to 

minimize its cost, and therefore has an incentive to improve operations and efficiency 

(Fabrizio, et al., 2007; Kleit and Terrell, 2001).  In the long run, the presence of 

market-based rates could also spur investment in new generating plants (Joskow, 1997; 

Fabrizio, et al., 2007). 

Numerous parties, as discussed below in the literature review, posit that 

competitive markets result in incentives to enhance efficiency.  Kleit and Terrell, as 

well as others, suggest that increased efficiency in the generation of electricity will 

result in lower electricity costs.  The concept of competitive markets suggests that 
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being a competitive player in a market is an incentive to increase operating efficiency 

to enable sales at the lowest possible cost in order to stay a viable market player. 

The question of whether or not sales of wholesale electricity occur at lower 

prices under market-based rates (MBR) than under cost-based rates (COS rates) can 

test if and how these incentive differences bear through to prices.  The hypothesis to 

test is that all else equal, a company selling at MBR will make operational and 

efficiency improvements to be able to sell at lower cost than a company selling at COS 

rates. 

Entities selling at regulated rates face a different profit structure - one that is a 

positive function of the cost of production - which leads to a disincentive to enhance 

efficiency.  Therefore, the question arises as to the differences, if any, in prices in 

regions where some producers are deemed to have market power and must sell at 

regulated rates, and other producers in the same region are allowed to sell at market-

based rates. 

Subsequent questions arise: For regions where there are producers selling at 

MBRs, are there lower wholesale electricity prices?  Are prices higher in other 

regions?  This research attempts to provide some information to help answer these 

questions. 
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Literature Review 

The market for wholesale electricity has evolved over the past two decades, and 

various hypotheses regarding the impacts of this evolution can be tested.  This research 

examines the question of potential significant differences in the price of electricity 

from entities able to sell into a wholesale electricity market at cost-based rates from 

those selling at market-based rates.  To examine this question, it is helpful to review 

other analyses of the impacts of wholesale electricity market shifts. 

Kleit and Terrell summarize the differences between regulated and deregulated 

electricity markets as follows: 

One potentially compelling reason for deregulation is that deregulation 
provides important incentives for the efficient operation of electrical 
generators.  In contrast, regulated firms receive a guaranteed profit for 
the generation of electricity, profit that is a function of capital 
investment. Thus, under regulation, firms have strong incentives to 
increase, rather than decrease, their costs. In contrast, deregulation 
should give firms the incentives to lower costs to be technologically 
efficient in order to maximize their profits (Kleit and Terrell, 2001, 
523). 
 

Kleit and Terrell assume that deregulation and a competitive wholesale 

electricity market can create increased efficiency in the generation of electricity, and 

that resulting savings can accrue to society (Kleit and Terrell, 2001).  This assumption 

is similar to the analysis in this report.  While Kleit and Terrell assume that savings can 

accrue to society, I posit that any potential savings will accrue to society via lower 
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electricity prices from parties selling at market-based rates when compared to parties 

selling power at cost-based rates. 

Using 1996 data from 78 steam plants using natural gas as primary fuel, Kleit 

and Terrell (2001) use a Bayesian stochastic frontier model to measure efficiency, 

price elasticities, and returns to scale of the plants based on their inputs and outputs.  

They are among the few to compute possible inefficiency in generation, and use such 

information to calculate potential gains in electricity production from deregulation.  

The authors find that fuel costs tended to be the largest share – approximately 68 

percent – of plant operating costs.  With respect to efficiency, the authors found that, 

on average, plants operated with 87 percent efficiency.  Of the 78 plants examined, the 

authors found 74 to operate above 80 percent efficiency and 39 percent above 90 

percent.   My analysis posits that if efficiencies in the operation of power plants can be 

achieved through deregulation, then the savings from those operational efficiencies 

could be passed through to consumers. 

Further support of this hypothesis arises from the recent work of Fabrizio et al. 

(2007).  Fabrizio et al. (2007) note that non-utility entities own approximately one 

quarter of generation capacity across the country, and that in many states, traditional 

investor-owned utilities own a small fraction of total generating capacity and 

“…operate in a structure that relies heavily on market-based incentives.” 
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Fabrizio et al. (2007) state that: 

While studies of state-level electricity restructuring suggest that 
politicians may have been motivated in large part by rentseeking (e.g., 
White, 1996, and Joskow, 1997), many proponents of restructuring 
argued that exposing utilities to competitive, market-based outcomes 
would yield efficiency gains that could ultimately reduce electricity 
costs and retail prices. 
 

Fabrizio et al. (2007) conducted an analysis to examine potential savings via an 

assessment of “the effect on technical efficiency of shifting regulated monopolies to 

more market-based environments,” (Fabrizio et al., 2007, 1).  They note three primary 

reasons for the importance of their research: 

1. Generation technology is reasonably stable and well-understood and 
data on production inputs and outputs at the plant-level are readily 
available to researchers. 

2. Policy shifts over a relatively short period provide time series and 
geographic variation in competitive environments. 

3. Static and dynamic efficiency claims were significant in directing policy 
reform, and as such, measuring the benefits is a vital prerequisite to 
assessing the wisdom of these policies. 

 

The authors posit that although the most significant savings from deregulation 

would likely be a result of long-run investment in new capacity, savings have accrued 

in the short term due to cost reductions of existing generators. 

To demonstrate these savings, the authors use a model of production and cost 

minimization and data for all large fossil-fueled generating plants for which data were 
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reported to FERC and other agencies for the period 1980 to 1999.  Plant capacity must 

have a mean 100 MW to be included in the sample.  After adjusting for missing data, 

the sample included over 10,000 observations for over 600 generating plants.  The 

authors also differentiated publicly-owned plants from investor-owned plants.  This 

was both to act as a control for ownership type and resulting operations differences, as 

well as a second benchmark for regulatory changes.  Most states that altered the 

regulatory structure for the electricity industry exempted publicly and cooperatively 

owned utilities (Fabrizio et al. 2007). 

The authors results suggest that “plants in restructuring regimes reduced their 

labor and non-fuel operating expenses by three to five percent in anticipation of 

increased competition in electricity generation, relative to plants in states that did not 

restructure their markets,” (Fabrizio, et al., 2007, 37).  Additionally, they assert that the 

efficiency gains are greater for investor owned plants in restructured states and 

smallest for publicly owned plants. 

Taken together, these recent analyses suggest that power plant operations are 

more efficient when such plants are operated in a competitive wholesale electricity 

market.  These results infer that it is possible to see financial savings as a result of such 

operational efficiencies that could manifest in lower prices for wholesale electricity.  In 
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this manner, entities selling at market-based rates could possess the ability to sell 

electricity at lower prices than those entities selling electricity at cost of service rates. 
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Conceptual Framework and Hypothesis 

This research will focus on explaining and quantifying differences, if any, 

between electric energy sales (“transactions”) occurring at cost-based prices and those 

occurring at market-based prices.  The analysis is restricted to sales taking place within 

a geographic wholesale electricity market referred to as Entergy, and is located in 

southeastern United States  The Entergy region is interesting because it is not part of a 

RTO.  As discussed above, RTOs operate using a bid-in auction and clearing price 

market to manage wholesale electricity sales.  Without a RTO or any other third party 

market monitor, the incentive structure for market-based rate sellers in such a region 

could be truly competitive, because all wholesale electricity sales occur via bilateral 

contracts. 

The dependent variable is the price of the electricity sold.  The independent 

variable of interest is rate type – whether or not the transaction occurred under market-

based rate authority or cost of service rates.  In order to isolate the impact, if any, that 

market-based rate authority has on transactions prices, the analysis includes variables 

for other price-influencing factors.  These factors are represented by a series of 

independent variables to control for the time period in which the transaction occurred, 

the quantity of electricity sold, and series of other variables to reflect various 

parameters of the contracts governing the transactions. 
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The variable for transaction quantity represents the amount of electricity sold 

and acts as a control for any economies of scale present in electricity production and 

sales.  A series of dummy variables is also included for the time period in which each 

observation, or transaction, was reported. 

There is also a series of variables that reflect other contract parameters.  For 

example, delivery time period variables control for any price effects related to the 

inherent increase or reduction in risk of a seller of having a shorter or longer 

transaction time frame.  A longer delivery time requires that the seller allocate a 

resource and forgo the ability to sell to another party, who may potentially be willing 

to pay a higher price.  The buyer presumably gains some stability of cost and resource 

availability, and might be willing to pay a premium for such stability.  It is possible, 

therefore, that a there is a premium on price associated with the delivery time of the 

transaction.  This is operationalized by a set of dummy variables. 

Another contract parameter of interest addresses the interruptible nature of the 

delivery of electricity.  Parties may agree to a contract in which either is allowed to 

interrupt the delivery of electricity with no liability to the other.  Alternatively, parties 

can agree to a contract which specifies that deliveries must be made as agreed to in the 

contract, and failure to abide could result in liability.  As is the case with a longer 
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delivery time, firm service could warrant a higher price than interruptible non-firm 

service. 

Finally, there is a contract parameter to capture demand status of the market at 

delivery time, also called peak status.  Electricity can be delivered at peak or off-peak 

times, meaning times of high and low demand, respectively, or can be delivered for the 

full period, meaning during any level of demand.  Electricity production tends to cost 

more during peak times, because generation plants that are able to serve the occasional 

peak times require higher operating costs than those plants designed to meet lower 

demand times.  As such, transactions dedicated to supplying electricity at peak times 

are likely to be associated with higher prices as well. 

Controlling for the contract parameters mentioned, this research aims to isolate 

the impact, if any, the market-based rate authority has on prices. 



 

25 

Data 

The data used for this analysis is culled from the U.S. Federal Energy 

Regulatory Commission’s public database of Electric Quarterly Reports (EQRs) 

(FERC “Electric Quarterly Reports,” 2008).  All public utilities, including power 

marketers, must file EQRs which:  

A. Summarize contractual terms and conditions in their agreements for all 
jurisdictional services, including: 

1. Market-based power sales; 
2. Cost-based power sales; and 
3. Transmission service 

 
B. Detail transaction information for short-term and long-term market-

based power sales and cost-based power sales during the most recent 
calendar quarter,” (FERC “Electric Quarterly Reports,” 2008). 
 

As the data is required by a regulatory agency, it is likely to have a high degree 

of compliance and accuracy.  FERC offers guidelines and programs with specific, 

detailed instructions for submission which eliminate many errors and differences in 

reporting.  Moreover, since these are repeated filings, filers are likely to gain 

experience in completing their reports. 

The dataset includes 144,336 observations.  Although fewer than one percent 

take place under cost-based rates, this number of transactions (over 650) is large and 

robust enough to have sufficient power for analysis. 
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The dataset contains 10 variables and variable series.  Table 1 contains a list 

and description of each variable and variable series.  These variables include the 

independent variable of interest, that for market-based rate authority, and other 

variables to control for transaction quantity, various contract parameters, and time. 
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Table 1: Variables of Interest 

Percent of 
observations 

Variable 
Name Variable Definition 

* ** 
Price price charged for the product per unit   
Transaction 
Quantity 

Quantity in megawatthours of the energy being 
sold 

  

Rate Type MBR: transaction occurred at market-based rates 
COS: transaction occurred at cost-based rates 
Missing 

99.5 
0.5 
- 

99.4 
0.6 
- 

Interruptible 
Nature 

Firm: not interruptible 
Non-Firm: may be interrupted 
Unit Power: dedicated from a specified unit 
Missing 

28.5 
64.4 
6.9 
0.2 

28.1 
69.6 
2.3 
- 

Delivery 
Time Period 

Hourly: ≤ 6 consecutive hours 
Daily: > 6 and ≤ 60 consecutive hours 
Weekly: > 60 and ≤ 168 consecutive hours 
Monthly: > 168 consecutive hours and < 1 year 
Yearly: ≥ 1 year 
Missing 

56.0 
12.6 
1.8 
24.0 
5.3 
0.2 

41.0 
16.6 
2.4 
32.7 
7.3 
- 

Peak Status Peak: occurring at times of high demand 
Off-Peak: occurring at times of low demand 
Full Period: deliveries occurring at all times 
Missing 

37.2 
21.8 
14.5 
26.6 

50.7 
29.6 
19.7 

- 
Filing Year 
and Quarter 

2007, quarter 1 
2007, quarter 2 
2007, quarter 3 
2007, quarter 4 
2008, quarter 1 
2008, quarter 2 

19.6 
18.1 
17.4 
20.3 
10.2 
14.4 

18.5 
17.3 
15.6 
19.7 
12.4 
16.4 

Number of observations 144,336 105,951 
Source: FERC EQR 
* = all observations 
** = observations used in regression analysis 
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Every transaction includes data for price, market-based rate authority, date in 

which the transaction was reported to FERC, and transaction quantity.  However, there 

are 38,385 transactions (26.57 percent) with missing values for some variables.  Of 

these, 280 transactions are missing values for three contract parameters, and an 

additional four observations are missing values for only the interruptible nature 

contract parameter.  However, 38,066 observations are missing data for only one 

contract parameter; that which explains if the transaction occurs during peak, off-peak, 

or all demand time periods.  Of these, 37,331 (97.34 percent of all observations with 

missing data, and 25.86 percent of total observations) are transactions occurring at 

hourly delivery time periods. 

With respect to time, proportionally fewer transactions with missing 

observations for peak status occur in 2008 (approximately 11 percent of all 

observations with missing peak status, or three percent of all observations) than in 

2007. 

There does not appear to be any other systematic differences in the missing data 

comparing the total dataset with the subset of observations in the regression.  Dropping 

transactions with missing data will still result in a sufficiently diverse and large sample 

such that the use of other methods, such as imputing means for missing values, is not 
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necessary.  As such, these observations are dropped in the final analysis.  Therefore, 

the final analysis includes 105,951 observations. 
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Descriptive Results 

The analysis requires inclusion of various contract attributes to determine if and 

how market-based rate authority results in different transaction prices than cost-based 

rates.  The dependent variable is price.  The key independent variable is whether the 

price was market-based or cost-based.  The majority of observations, 99.54 percent, 

take place at market-based rates, leaving 0.46 percent, or 665, at cost-based rates. 

Univariate and bivariate analyses of the contract attributes with price and 

market-based rate authority do not suggest significant relationships that might 

influence multivariate regression analysis results. 

The price variable measures the cost of each transaction in dollars per 

megawatthour.  The only continuous independent variable in the analysis is transaction 

quantity (the megawatthours sold in each transaction).  Tables 2 and 3 display the 

summary statistics for price and transaction quantity, respectively, for the data included 

in the analysis. 
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Table 2: Summary Statistics for Price (dollars) 
 COS MBR All observations 

# Observations 665 143,671 144,336 
Mean 76.56 59.66 59.73 

Standard Deviation 43.60 20.49 20.68 
Minimum Value 4.65 1.00 1.00 
Maximum Value 265.70 220.00 265.70 

Source: FERC EQR 
 

Table 3: Summary Statistics for Transaction Quantity (megawatthours) 
 COS MBR All observations 

# Observations 665 143,671 144,336 
Mean 16,219.81 391.50 464.43 

Standard Deviation 40,408.35 3,200.58 4,342.49 
Minimum Value 1.000 0.004 0.004 
Maximum Value 267,004.8 278,290.8 278,290.8 

Source: FERC EQR 
 

Table 4 displays the frequency of COS and MBR transactions by delivery time 

period.  The chi-square statistic implies that there is some relationship between MBR 

status and delivery time period.  The vast majority of COS transactions occur at the 

outer values for delivery time period – hourly and yearly.  However, for MBR 

transactions, the majority of observations occur first at hourly, then monthly, and daily 
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delivery time periods.  Weekly transactions occur with the least frequency, and all 

occur for MBR observations. 

Table 4: Distribution of Transaction Delivery Time Period by Cost of Service and 
Market-Based Rate Authority 

# 
Row % 

Column % 
COS MBR Total 

Hourly 
478 
0.59 

71.88 

80,367 
99.41 
56.05 

80,845 
100.00 
56.12 

Daily 
16 

0.09 
2.41 

18,228 
99.91 
12.71 

18,244 
100.00 
12.66 

Weekly 
0 
0 
0 

2,561 
100.00 
1.79 

2,561 
100.00 
1.78 

Monthly 
53 

0.15 
7.97 

34,640 
99.85 
24.16 

34,693 
100.00 
24.08 

Yearly 
118 
1.53 

17.74 

7,595 
98.47 
5.30 

7,713 
100.00 
5.35 

Total 
665 
0.46 

100.00 

143,391 
99.54 
100.00 

144,056 
100.00 
100.00 

Source: FERC EQR 
Notes: Chi 2 = 360.5367 (0.000); missing 280 observations  

 

Table 5 displays the correlation analysis of MBR and delivery time period.  

While the correlations are all statistically significant, the correlation values are not 

substantively significant because the correlation values are very small, none reaching a 

value of 0.20. 
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Table 5: Correlation of Transaction Delivery Time Period, Market-Based and 
Cost of Service Rate Authority, and Price 

Correlation 
Significance Price Hourly Daily Weekly Monthly Yearly 

Price 1.00 
0.00 

-0.18 
 0.00 

0.06 
0.00 

-0.00 
 0.88 

0.13 
0.00 

0.06 
0.00 

Market-
based 

-0.06 
 0.00 

-0.02 
 0.00 

0.02 
0.00 

0.01 
0.00 

0.03 
0.00 

-0.04 
 0.00 

Source: FERC EQR 
Notes: Number of observations in each correlation exceeds 140,000. 
 

Table 6 presents the distribution of the interruptible nature of the transactions 

and MBR.  The chi-square statistic implies that there is some relationship between 

MBR status and interruptible nature.  The data suggest that a much larger share of COS 

transactions (over 20 percent) than MBR transactions (almost 7 percent) occurred for 

unit specific power sales, meaning that such transactions required electricity produced 

at a particular generating facility.  One would expect to see COS transactions for sales 

of electricity from certain generating facilities.  This is because vertically integrated 

firms with market-power could be operating under scenarios that require power from a 

particular generating unit to be used in its distribution service territory. 
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Table 6: Distribution of Transaction Interruptible Nature by Cost of Service and 
Market-Based Rate Authority 

# 
Row % 

Column % 
COS MBR Total 

Firm 
11 

0.03 
1.65 

41,063 
99.97 
28.64 

41,074 
100.00 
28.52 

Non-firm 
497 
0.53 
74.74 

92,063 
99.47 
64.47 

92,921 
100.00 
64.52 

Unit Specific 
157 
1.57 
23.61 

9,865 
98.43 
6.88 

10,022 
100.00 
6.96 

Total 
665 
0.46 

100.00 

143,671 
99.54 

100.00 

144,017 
100.00 
100.00 

Source: FERC EQR 
Notes: Chi 2 = 446.0346 (0.000); missing  319 observations 

 

Table 7 displays that, as with delivery time period, the correlations statistics for 

market-based, price, and interruptible nature are all statistically significant but not 

substantively significant, given the very small correlation values. 
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Table 7: Correlation of Transaction Interruptible Nature, Market-Based and 
Cost of Service Rate Authority, and Price 

Correlation 
Significance Price Firm Non-Firm Unit Specific 

Price 1.00 
0.00 

0.06 
0.00 

-0.05 
 0.00 

-0.01 
 0.00 

Market-based -0.06 
 0.00 

0.04 
0.00 

0.01 
0.00 

-0.04 
 0.00 

Source: FERC EQR 
Notes: Number of observations in each correlation exceeds 140,000. 

 

Table 8 displays the distribution for peak status and market-based status.  The 

chi-square statistic implies that there is some relationship between market-based status 

and peak status.  The data suggest that cost of service transactions occur with a 

difference in frequencies during full period (both peak and off-peak times) and full-

period delivery times.  Approximately 30 percent of market-based transactions occur 

during off-peak delivery times and 20 percent occur during full period delivery times.  

Finally, approximately 50 percent of market-based and cost of service transactions 

occur during peak delivery times when demand is high. 
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Table 8: Distribution of Transaction Peak Status by Cost of Service and Market-
Based Rate Authority 

# 
Row % 

Column % 
COS MBR Total 

Full Period 
187 
0.90 
28.12 

20,674 
99.10 
19.63 

20,861 
100.00 
19.68 

Off Peak 
156 
0.50 
23.46 

31,231 
99.50 
29.65 

31,387 
100.00 
29.61 

Peak 
322 
0.60 
48.42 

53,416 
99.40 
50.72 

53,738 
100.00 
50.70 

Total 
665 
0.63 

100.00 

105,321 
99.37 

100.00 

105,986 
100.00 
100.00 

Source: FERC EQR 
Notes: Chi 2 = 33.4543 (0.000); missing 38,350 observations 

 

Table 9 displays correlation statistics for transactions with peak status.  There 

are statistically and substantively significant correlation values of price with peak and 

off-peak timing.  For transaction occurring at peak times, times in which there is high 

demand, there is a statistically significant correlation factor of 0.33.  Similarly, for 

transactions occurring off-peak, times at which demand is low, there is a statistically 

significant correlation factor of approximately -0.30.  These values follow classic 

supply and demand theory; as demand for electricity increases, as occurs at peak times, 

the cost also increases. 
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Table 9: Correlation of Transaction Peak Status, Market-Based and Cost of 
Service Rate Authority, and Price 

Correlation 
Significance Price Peak Off-Peak Full Period 

Price 1.00 
0.00 

0.33 
0.00 

-0.31 
0.00 

-0.06 
0.00 

Market-based -0.06 
0.00 

0.00 
0.24 

0.01 
0.00 

-0.02 
0.00 

Source: FERC EQR 
Notes: Number of observations in each correlation exceeds 110,000. 

 

The distribution of transactions by year and quarter is displayed in Table 10.  

Over 40 percent of cost-based transactions occur in the second quarter of 2008, with 

the smallest amount, approximately 5 percent, taking place in the first quarter of 2008.  

With respect to MBR transactions, the most occurred in the fourth quarter of 2007 

(approximately 20 percent) and the smallest amount occurred in the first quarter of 

2008 (approximately 10 percent).  While these differences are identified and controlled 

for, I have no theoretical or empirical explanation for the differences. 



 

38 

Table 10: Distribution of Transaction Report Date by Cost of Service and 
Market-Based Rate Authority 

# 
Row % 

Column % 
COS MBR Total 

2007, Quarter 1 
62 

0.22 
9.32 

28,290 
99.78 
19.69 

28,352 
100.00 
19.64 

2007, Quarter 2 
53 

0.20 
7.97 

26,104 
99.80 
18.17 

26,157 
100.00 
18.12 

2007, Quarter 3 
39 

0.16 
5.86 

25,080 
99.84 
17.46 

25,119 
100.00 
17.40 

2007, Quarter 4 
201 
0.69 
30.23 

29,057 
99.31 
20.22 

29,258 
100.00 
20.27 

2008, Quarter 1 
35 

0.24 
5.26 

14,650 
99.76 
10.20 

14,685 
100.00 
10.17 

2008, Quarter 2 
275 
1.32 
41.35 

20,490 
98.68 
14.26 

20,765 
100.00 
14.39 

Total 
665 
0.46 

100.00 

143,671 
99.54 

100.00 

144,336 
100.00 
100.00 

Source: FERC EQR 
Notes: Chi 2 = 511.5225 (0.000) 
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Multivariate Model and Analysis 

This research focuses on how market-based rate authority may influence the 

price of electricity sold, net of other influencing characteristics.  Specifically, this 

research employs a multivariate ordinary least squares regression analysis to determine 

if there is a statistically significant impact of market-based rates on price.  The 

relationship between market-based rate authority and price is expected to be linear.  

The model is: 

 

Price = f(rate type, transaction quantity, transaction report date, contract attributes) 

 

The dependent variable is price of electricity as measured in dollars per 

megawatthour (MWH).  The independent variable of interest is that for contract sales 

type – market-based or cost-based.  The other independent variables include the 

quantity of electricity sold, a time variable, and other variables for various attributes of 

the contracts governing the transactions. 

The comparison group is yearly delivery time period transactions, taking place 

in the second quarter of 2008, for transactions occurring during peak hours and for 

power sold from specific generating units.  Differences between this group and other 

transactions were captured by the estimated coefficients of the relevant dummy 
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variables. The model was estimated on 105,951 transactions for which all contract 

parameters were known. 

Table 11 presents regression results for the model. 
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Table 11: Results of Estimation of Price for All Transactions 
Explanatory Variable Coefficient Beta Coefficient 

Market-based* -15.13 -0.055 

Transaction Quantity* 0.00 -0.061 

Firm* -2.24 -0.046 

Non-firm* -2.46 -0.052 

Full Period* -6.74 -0.123 

Off Peak* -17.15 -0.360 

Hourly* -3.07 -0.052 

Daily* -5.72 -0.130 

Monthly 0.33 0.007 

Weekly* -3.51 -0.025 

Quarter 1, 2007* -28.32 -0.506 

Quarter 2, 2007* -26.39 -0.460 

Quarter 3, 2007* -27.77 -0.464 

Quarter 4, 2007* -31.78 -0.582 

Quarter 1, 2008* -17.87 -0.372 
Source: FERC EQR 
Observations = 105,951 
Adjusted R2 = 0.3919 
F statistic = 4553.34 (0.000), p = 0.172 
* = statistically significant at the 0.01 level 
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Focusing first on market-based status, holding all else constant, transactions 

occurring at market-based rates tend to be priced approximately $15.14 per 

megawatthour lower than transactions occurring at cost of service rates. 

With respect to transaction quantity, holding all else constant, a one standard 

deviation increase in transaction quantity, or 4,342.49 MWH, results in a 0.061 

standard deviation decrease in price.  This is represented by a coefficient of 

approximately $-0.0003 per megawatthour.  Therefore, a 1,000 megawatthour increase 

in transaction quantity is associated with a decrease in price of $0.30. 

Regarding class and peaking status, results were consistent with what was 

discussed in the conceptual framework section of this analysis.  Holding all else 

constant, the prices associated with firm and non-firm transactions were lower than 

those occurring in the control group by over $2.00 per megawatthour, with firm 

transactions occurring at slightly higher prices than non-firm transactions. 

Peak transactions occurred at higher prices than those transactions occurring at 

either off-peak times or for full period delivery in the control group, holding all else 

constant.  Of all contract parameters, off-peak transactions claimed the greatest 

decrease in price relative to the control group of approximately $17.15 per 

megawatthour, holding all else constant. 
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Hourly transactions occurred at prices approximately $5.72 per megawatthour 

less than transactions in the control group, holding all else constant.  Daily and weekly 

transactions occurred at prices approximately $3 to $4 per megawatthour less than 

transactions in the control group, holding all else constant.  The coefficient for monthly 

transactions was not statistically significant, and as such no conclusions can be inferred 

from that parameter. 

Finally, transactions occurring in the second quarter of 2008, holding all else 

constant, appear to cost significantly more – between $17.00 and $32.00 per 

megawatthour – than transactions in the control group. 

A similar regression analysis was performed excluding peak status, the variable 

with the most missing values, to again test whether the missing vases were in any way 

biasing the results.  With this variable omitted, the number of observations was 

144,017.  Including the missing data allowed for a statistically significant but small 

influence of monthly contracts on transaction price.  All else held constant, the 

influence of a monthly contract in the missing data analysis was a decrease in price of 

$-2.78 compared with and increase of $0.33 for the original analysis.  Additionally, 

including the missing data in the analysis results in a non-statistically significant 

coefficient for non-firm interruptible status.  Given these negligible changes, the 

decision to remove observations with missing data for peak status was sound. 
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However, with these minor exceptions, the results were generally consistent in 

terms of signs and magnitude of coefficients. 
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Discussion and Conclusion 

The reliable operation of the wholesale electricity market and availability of 

low-cost electricity is crucial to the success of every day activities and policies 

required by every person, party, and entity in the United States.  As such, the structure 

and regulation of the electricity market is therefore of utmost importance to all of the 

country’s activities.  This research examines differences in the price of electricity from 

entities able to sell into a wholesale electricity market at cost-based rates from those 

selling at market-based rates. 

This analysis produces statistically significant results that can inform policy 

regarding competitive wholesale electricity markets.  The substantive significance of 

these results suggest that all else equal, a transaction occurring at market-based rates 

will occur at approximately $15 less per megawatthour than a transaction occurring at 

cost-based rates.   

Such results suggest that policies regarding market pricing of electricity rather 

than cost-based pricing of electricity can result in lower prices.  One could also posit 

that such pricing mechanisms would be unsuccessful absent the open access 

requirements of the transmission sector.  Taken together, the results of this analysis 

support both open access transmission policies as well as policies aimed at enhancing 

competitive generation markets.  Therefore, such policies should continue to be 
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developed, honed, and adopted in areas lacking competitive options for wholesale 

electricity sales to assist in greater operational efficiencies and in turn, lower cost 

electricity. 

In addition to directly informing policy regarding competitive wholesale 

electricity markets, the results of this research suggest other analyses that can inform 

the operations of such markets.  An analysis should be performed that controls for the 

exact start and end dates and times of transactions to control for more time-influenced 

factors.  Such an analysis would allow for greater subdivision of delivery times, 

allowing for greater controls regarding economies of scale in electricity production. 

This analysis can also inform future research to enhance policies aimed at 

increasing efficiencies in wholesale electricity markets.  A quantitative analysis using 

both price analysis and power plant efficiency information should be performed.  Such 

an analysis would allow for control of the multitude of generating technologies, as well 

as an analysis into those technologies for which market-based transactions are most 

beneficial.  This analysis would need to be performed over a significant time period, to 

allow for operational changes to take effect, new plants to be built, and other supply 

and demand response initiatives to be implemented. 

Additionally, certain industries and technologies are not conducive to 

competitive markets.  It would be beneficial to trace the costs for and prices from 
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generating facilities built or purchased by non-regulated entities and compare such 

information with plants owned by entities governed by cost of service regulation.  Such 

an analysis would allow one to examine the influence of technological improvements 

or differences on prices, holding other market factors constant. 

Finally, this research suggests the importance of in-depth and detailed analysis 

of electricity markets by region in the United States.  This analysis took a small region 

of the country, influenced by the various state and local jurisdictions in that region, 

absent a regional transmission organization.  Other regions are subject to different rules 

and regulations, jurisdictional authorities, and operational nuances.  Wholesale 

electricity market actions in regional transmission organizations face a different 

incentive and operational structure that should be reviewed as well. 

In closing, I note that the electricity industry will continue to experience shifts 

in policy, technology improvements, and the results of the interplay between the two.  

However, electricity prices will always be a critical part of economic operations, and 

actions pertaining to the electricity industry will always allow for great analysis and 

debate. 
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