�EXECUTIVE SUMMARY

The Midwestern bulk power market saw several large price spikes in the summer of 1998 that significantly affected the fortunes of a number of companies.  Transaction data for June and July suggest that this young market performed well in the face of unprecedented strains.   Electricity markets are currently in transition from regulated monopoly to competition, and some practices mandated or sanctioned by regulation made the spikes much more severe.  Though the market performed well, changes in industry practices and public policy could have mitigated the price spikes.



As regulated monopolies, Midwestern utilities still must provide as much power as customers want at the regulated price – but they bid for their last increments of peak-load power in deregulated markets.  Since customers currently receive no signal that power is more scarce at peak times, they do not conserve when bulk power prices rise.  Nonprice rationing of generation and transmission, meanwhile, reduces power supplies by preventing willing sellers from moving their power to willing buyers.  Customer demand is higher, supply is lower, and hence prices spike higher than they would if consumers knew what the peak period power really cost and all sellers could move power to buyers.  A rapid and comprehensive movement toward fully competitive, deregulated markets is the best protection against future price spikes.



Key factual findings:



The price of most power used in the Midwest was unaffected by the price spikes.  At the height of the crisis, a miniscule percentage of power used in the Midwest was bought or sold at prices exceeding $100/MWh.



The Eastern United States is not a unified electricity market.  Nonprice rationing of transmission and other barriers to power flows between regions contributed to the price spikes by preventing power from moving to where it was most valuable.  Power flowed into the Midwest from regions where these restrictions were less severe.



Power prices quickly returned to normal when underlying supply and demand conditions – such as weather, available generating capacity, and transmission capacity – returned to normal.



Policy implications:



Don’t shoot the messenger.



Price spikes indicate the presence of severe constraints in times of peak demand.  They thus provide market participants with important information needed for trading and capacity investment decisions.  Price increases signal to price-sensitive customers that it is time to conserve, and they tell producers that it may be time to expand capacity.  Price increases also give producers and consumers incentives to change their behavior in ways that mitigate severe spikes; producers can profit by investing in new capacity, and consumers can make themselves better off by reducing peak period demand.  Controlling prices is equivalent to “shooting the messenger” who brings bad news.



Encourage retail competition so customers will use less power in times of low supply or high demand.



Bulk power prices spiked in part because regulation of the retail market insulates customers from price signals that tell them when it is time to conserve.  In effect, regulated rates force all customers to buy a very expensive insurance policy against price spikes.  



No one seriously suggests that all customers will wish to buy electricity at the hourly spot price.  But retail competition would create a diverse array of options for customers who are willing to bear some price risk or cut back consumption at peak times in exchange for lower rates.  Some larger customers may be quite willing to shoulder some price risk or have their power interrupted at peak times; many small customers may be willing to shut off appliances at peak times if offered a sufficient incentive.  Retail competition leaves all customers free to choose from among competing price and service offerings.     



Avoid policies that restrict market participants’ ability to hedge, transfer, and otherwise cope with risk.



	Prices convey information, but some customers are willing to pay a premium to avoid unusually high price risk, and other market participants willingly shoulder these risks in exchange for the premium.  Markets for futures, options, swaps, and other financial instruments ultimately mediate between customers who want protection from upside price risk and generators who want protection from downside price risk.  Risk management instruments thus both protect customers from price spikes and help ensure that needed capacity will be built to service peak load.  Regulation should not stand in the way of mutually beneficial reallocation of risks.  



Let efficient prices allocate transmission and generation capacity to whoever values them most highly.



Administrative rules invoked in the name of reliability often prevented power from flowing to where it was most valuable.  Newly-adopted Transmission Loading Relief rules constrained the movement of power along thousands of paths in order to obtain small reductions in power flows across a few interfaces.  Efficient prices, rather than administrative rules, should determine who gets to use scarce transmission capacity, including interface capacity.  Tradable rights in transmission capacity would maximize power flows, linking regional markets more tightly and reducing the chance of price spikes in any region.



Another factor contributing to Midwestern price spikes was the decision of a neighboring power pool to cut exports to the Midwest.  This decision allowed utilities in one region to pay less for power, but it prevented power from flowing to customers who valued it more highly.  As with most nonprice rationing schemes, the costs imposed on the buyers who could not bid for the power exceeded the benefits conferred on the lucky buyers who got it.



Permit diverse contracting options instead of mandating standardized, centralized exchange institutions.



	Participation in centralized markets should be voluntary, so that parties who want to deal on alternative terms remain free to do so.  Centralized markets have the advantage of bringing a large number of buyers and sellers together to trade at publicly-announced prices.  They also possess a disadvantage:  if the publicly-announced prices are to have clear meaning, the items to be traded must be standardized, reducing or eliminating flexibility.  A mandatory centralized market would not necessarily prevent price spikes, but it would force market participants to trade only one or a few types of electricity contracts, reducing their ability to negotiate deals tailored to specific emergency situations.  









�

CHAPTER I



INTRODUCTION



	In mid-June 1998, short-term exchanges of electricity between utilities and electricity marketers in the Midwest took place at market-determined prices that seldom rose above $100 per megawatt-hour [MWh].  Without warning and without precedent, by June 24 prices for some transactions rose to $7,000/MWh.  Within three trading days, most prices retreated to their mid-June levels.  They remained there until late July, when a spike above $2,000/MWh came and went on July 20-21.  



	These price movements were unprecedented, even though the price volatility of electricity under normal conditions is four times that of natural gas, which is itself more volatile than almost all other agricultural and mineral commodities.  Utilities in the Midwest and South also faced hot weather, and some big generating plants were out of service, but spikes of this size had never occurred during any prior time of operating stress. 



	To some extent, the spikes were anomalies that are unlikely to happen again.   The quickness of the market’s adjustment indicates how resilient it has become even at this early stage of development.



Nevertheless, the spikes were exacerbated by the fact that electricity markets are in transition.  Market-priced bulk power sales must coexist uneasily with cost-based retail rate regulation and service obligations.  The price spikes would have been less likely, or less severe, if all electricity markets were fully competitive. 



Where did the bulk power market come from?



	A decade ago, the very idea of price spikes in an electric power market seemed foreign.  Virtually all purchasers of electricity received their power from regulated monopolies protected by government franchise from competition in generation, transmission, and distribution.  Transfers of electric power did occur, but these transactions usually involved either a federally-owned generator selling to nearby utilities or neighboring utilities selling power to each other.



	All that started to change in 1978, when Congress enacted the Public Utility Regulatory Policies Act (PURPA).  A principal purpose of this legislation was to promote more efficient energy use by encouraging “cogeneration”: simultaneous production of electricity along with heat or steam used for industrial processes.  PURPA established criteria under which certain “qualifying facilities” could compel the local utility to buy electric power produced as a by-product of other industrial processes.  PURPA spawned an industry of generators whose primary business was the sale of electricity to utilities.



	A number of decisions by the Federal Energy Regulatory Commission (FERC) during the 1980s started opening up the bulk power market to greater competition.  At that time, FERC did not possess general authority to order utilities to transport power on behalf of others, but in the late 1980s it began requiring open access as a condition for approval of utility mergers and power marketing programs.�  Under open access, parties (almost invariably utilities) seeking transmission service were to be treated by the owner on the same terms as the owner treated itself. 



	The rise of generating companies other than utilities and federal facilities called into question the once-accepted doctrine that electric generation is a natural monopoly.  During the 1950s and 1960s, it appeared that electricity could be produced at lower cost in ever-larger power plants, most of which were fueled by coal or uranium.  Most industry observers erroneously assumed these economies of scale meant that power generation was inherently a “natural monopoly.”�  By the 1980s, small-scale cogenerators and gas-fired non-utility plants became efficient options.  Smaller plants meant that there was clearly room for numerous competitors in electric generation.  Generation monopolies could now only be justified if there was a need to have all power plants in a region under the control of one company to ensure reliable service.



	But the rise of non-utility producers under PURPA undermined this argument for monopoly, as the transmission and distribution system seemed able to deal with non-utility sources of power.  Deregulation of other industries, particularly natural gas and telecommunications, also raised questions about the reliability argument for integrated monopoly.



Before the mid-1980s, interstate natural gas pipelines purchased gas from producers and sold it to local gas distribution companies.  In 1985, the American Public Gas Association commented, “Given its capital-intensive nature…monopolistic and vertically integrated transmission sector, and the exclusive nature of…franchises …the industry is a textbook example of an industry that does not lend itself to the discipline of the free market.”�  In the mid-1980s, though, federal regulators “unbundled” the commodity from pipeline transportation, and Congress deregulated the price of natural gas at the wellhead.  Local gas companies, industrial customers, and coalitions of smaller customers could now buy gas directly from producers or marketers and simply pay the pipelines a fee for transporting the gas.  Gas prices plummeted, and all classes of customers received price reductions at least as large as the reduction in wellhead prices.  The breakup of this integrated monopoly has not harmed the reliability of gas service, and may well have improved it.�



	Similarly in telecommunications, 80 percent of telephone service in the United States was once provided by AT&T, an integrated monopoly that manufactured equipment and provided both local and long-distance service.  In numerous lawsuits, AT&T argued that a seamless, universal monopoly network was crucial to ensuring high-quality, reliable telephone service.  The company even argued that any device attached to a phone manufactured by a company other than AT&T should be prohibited because it threatened to degrade the quality of communications.  Federal courts rejected these arguments, and the ten years following the 1984 AT&T breakup saw an explosion of innovation in telecommunications equipment and a 50 percent reduction in the price of long-distance service.�  



	Increased competition in power production, combined with favorable deregulation experiences in other industries that people formerly thought must be integrated monopolies, prompted Congress to promote greater competition in electric generation with the passage of the Energy Policy Act of 1992.  This legislation legalized a new category of non-utility generators, called “exempt wholesale generators,” and gave FERC authority to make transmission-owning utilities transport power for other participants in the bulk electric market.  FERC Orders 888 and 889, issued in 1996, have begun this process. 



Bulk power markets in different regions all began with short-term inter-utility energy transactions and contracts for capacity (e.g,. to share ownership of generation).  These markets have grown steadily since their origins in the 1960s and 1970s.  In the West, a handful of bilateral transactions between the Pacific Northwest and California in the late 1960s grew into a market that includes the desert Southwest and extends to South Dakota.  Founded in 1987, the Western Systems Power Pool has grown in trading volume, membership, and the development of information resources.�  The growth of a western market has not compromised reliability, and may have improved it by making information more readily available. 



	Who trades in bulk power markets today?  Utilities, co-ops, and federal generating entities are all major players.  The new generation of exempt generators also sometimes sells into the bulk market, to the extent that their capacity is not already under long-term contract to a buyer.  In addition, the past decade has seen the rise of new players, power marketers, who buy from whoever has spare power to sell and sell to whoever wants to buy.



Regulation and deregulation at the state level



Federal regulators only have authority over bulk power markets; retail sales to customers are still regulated by state public utility commissions.  In the past five years, a number of states have moved to open up the retail market to competition.  Under the most popular model for retail competition, consumers can purchase electric power directly from generators or power marketers; they then pay their utility a separate fee for moving the power on its wires.  States taking the lead in retail competition include California, Pennsylvania, Massachusetts, Rhode Island, and New Hampshire. 



In all of these states, restructuring includes provisions allowing utilities to recover some or all of their so-called “stranded costs” that will be uncollectable if retail customers can purchase energy at competitive prices.  Stranded costs include investments in existing plants (mostly nuclear) and purchased power contracts that are no longer economic.  Stranded cost recovery procedures attenuate what little retail competition exists.  For example, California’s restructuring law has frozen rates until 2001 at their 1996 levels (with a financed 10 percent discount for small customers).  Utilities must recover their stranded costs in the difference between their other costs (which include energy prices determined on a new statewide power exchange) and those rates.  Fewer than 1 percent of residential consumers have switched electricity providers, and their only savings will come from the difference between the Power Exchange energy price (passed along by utilities) and the energy price their supplier obtains elsewhere.  More than 20 percent of industrial loads have departed.�   Since the profit margin against the Power Exchange price is small, some marketers have taken to supplying residential users with premium-priced power from environmentally friendly sources.  Information on their success or profitability is not yet available.



In contrast to California, Pennsylvania regulators recently reached a settlement with PECO Energy (Philadelphia) that allows the utility to recover stranded costs on a fixed schedule for ten years, and regulators are attempting to reach similar settlements with the state’s other utilities.  Rates for the ten years include a fixed energy “shopping credit” that customers who leave utility service can avoid paying.�  California offers consumers the option of choosing their own suppliers, with utility service the default for those not choosing.  Pennsylvania, by contrast, requires that consumers make an affirmative choice, and over the transition suppliers will in essence bid for the right to serve those who have “chosen not to choose.”  Finally, Massachusetts and Rhode Island are opening up retail choice, but regulated “standard offer” rates of incumbent utilities in both are currently low enough to deter most customer changeovers.  



Policy Questions and Popular Concerns



	Restructuring of both the bulk and retail electric markets has generated tremendous contention.  High-cost utilities want to know how they will be reimbursed for uneconomic past investments in a world without franchise monopolies.  Customers don’t want to pay for utility investments that competition reveals to have been mistakes, and they want to receive the benefits of competition as quickly as possible.  Low-cost generators and marketers want inexpensive access to as many customers as possible.  Environmentalists and other “public interest” groups want to know how social programs currently funded through utility bills will be supported in a competitive world.  Taxpayer groups seek to reduce hidden taxes in electric bills.  And federal and state regulators and legislators jostle for jurisdiction over different segments of the industry.



	Varied interests are reflected in the way different parties have interpreted the price spikes:



FERC suggested that the bulk power market worked fairly well, with no clear evidence of market manipulation.�



The Secretary of Energy’s Advisory Board Task Force on Electric System Reliability concluded generally in a September report that “the primary challenges to bulk power system reliability are presented by the transition itself, rather than by the end state of competition.  The task force characterized the transition as “lengthy, complicated, and awkward,” and cautioned that failure to complete the transition “will leave substantial parts of North America at unacceptable risk.”�



A policy analyst for the Consumers’ Union cited the Midwestern price spikes as a reason to halt the move toward deregulation of electricity.�



A spokesman for FirstEnergy, an Ohio utility, noted ominously, "The June events were unusual, but they gave us a glimpse of what a deregulated market may bring.  In a deregulated market, some of our customers won't have a company like us to protect them from these very high prices."  A representative of Industrial Energy Users of Ohio countered, "I wouldn't call this the ugly side of deregulation.  We are behaving right now much more like a regulated than a de-regulated market."� 



Sen. Dick Durbin (D-IL) called for regulations that would screen energy marketers for creditworthiness, claiming, "Some agency at some point should establish a way to examine the credit-worthiness of some of these power marketers. Otherwise, smaller utilities will be at the mercy of the market, and they won't know who's gouging them until it's too late."��

The California Power Exchange purchased advertisements comparing the Midwestern electricity market to a row of dominoes ready to fall, proclaiming that “We Don’t Play This Game in California” and claiming that the Power Exchange “offers its customers a large pool of electric trading immune to runaway prices.”�  



Advocates of wind power have even argued that the price volatility demonstrates a need for diverse sources of generation, including wind.�  



Arguments over price spikes in the bulk electric market during the summer of 1998 should be viewed in the broader context of the deregulation debate.  Some will no doubt contend that the spikes prove that electricity is a unique commodity, and deregulated markets for electricity must be inherently unstable.  A more careful analysis, however, reveals that the market adjusted quite quickly to a remarkable set of shocks, and very little power actually traded at astronomical prices.  Nevertheless, the magnitude of the price spikes can be traced to regulatory policies and unreformed industry practices that are inconsistent with competitive markets.

�

CHAPTER II



THE MIDWESTERN MARKET AND THE PRICE SPIKES



Industry Organization



	Despite all the discussion of deregulation, in most states today nearly all users buy electricity at regulated rates from utilities that are legally obligated to provide customers in their franchise territories with as much power as they want at the regulated price.  Utilities sell power at rates set by regulators to recover prudent expenses and provide a return that will maintain their ability to attract capital.



The cost of power a utility generates and the cost of power it purchases from others are often treated symmetrically.  In some states, automatic adjustment provisions in rates allow utilities to pass these costs on to retail customers without a regulatory hearing.  In states without automatic adjustments, shareholders bear the burden of purchased power expenses not approved by regulators.  With automatic pass-through, consumer rates are averages of the costs of cheap and expensive power.



	Since the 1970s, utilities have steadily moved away from self-sufficiency and toward short-term transactions at market prices, whether with other utilities or with independent power producers.  The growth of a power marketing industry that arranges and finances short-term exchanges has accelerated the trend.  Some utilities have more market experience than others.  San Diego Gas & Electric purchased more than half of its requirements from outsiders during the 1990s and committed to building no new generation in its fast-growing territory.�  Operational considerations set an upper limit to imports at about half of total load in the San Diego area.



Independent power plants make up 12 percent of installed generating capacity in the U.S., and in some recent years they have accounted for more than half of all additions to capacity.�  In California and parts of the Northeast, bulk power markets have grown as regulators have encouraged the construction of independent power plants and ordered utilities to divest some of their generation.  In the Midwest, independent power is a smaller presence than in California, Texas, or New York.  Most Midwestern utilities rely less heavily on purchases of energy from the short-term market.�



	Transmission and reliability considerations preclude the formation of a nationwide market, and power transactions involve a diverse array of unstandardized terms.  Prices in power markets are sometimes public and sometimes private.  California and parts of the Northeast have centralized exchanges that take hourly bids from generators to establish a market-clearing price for short-term energy.  In the Midwest and elsewhere, the prices of bilateral, short-term power trades are not available for free.  Industry publications survey market participants for price information.



Currently, four electricity futures contracts trade on the New York Mercantile Exchange [NYMEX].  The two contracts with western delivery points (at the California-Oregon border and Palo Verde, Arizona) have existed since March of 1996.  The two delivered in the East (at Cinergy, an Ohio utility, and the Pennsylvania-New Jersey-Maryland Interconnection [PJM]) began trading in July of 1998.  In September, 1998, the Chicago Board of Trade launched futures contracts for delivery into the Tennessee Valley Authority [TVA] grid and at Commonwealth Edison (Chicago).



Reliability and the Market



	Competition among electricity suppliers must be tempered with some degree of cooperation.  The physical properties of electricity lead it to flow through all of the lines in an interconnected system, whether they are owned by the seller, the buyer, or third parties.  Power moving from generator A to user B will take the path of least resistance rather than the most direct one.  Known as loop flow or parallel flow, this phenomenon means that other parties’ transactions can leave a transmission owner unable to use its own lines safely for transactions with its own customers.



Existing gentlemen’s agreements (sometimes unwritten) among utilities to tolerate and deal with each other’s loop flows are becoming strained as transmission owners move increasing amounts of power for third parties such as marketers, who have no transmission of their own.  Economists regard loop flows as an externality, because third parties can impose costs on a transmission-owning utility without having to compensate the utility.  This important externality has yet to see a comprehensive negotiated solution, and the interstate character of transmission leaves it a matter for ongoing federal action.



Complicating matters further, the amount of power generated must generally match the amount used at all times.  A utility must operate its “control area” with some generators that can adjust their output in real time to meet small changes in load and with others spinning as reserves to make up within seconds for the loss of a power source.  If generation is not reduced  to match decreased load, lines will overload.  On the other hand, a failure to match increased load will produce instability that can black out an entire area in a matter of minutes.



	These characteristics of electricity have led transmission-owning utilities to form regional and international reliability organizations.  The impact of these organizations has grown with the volume of bulk power transactions.  Most important for everyday policy are ten regional reliability councils which set standards for operation and exchanges of power for the electrical and geographical environments they administer. �  The regional councils are embedded in three interconnections that cover the East, the West, and Texas.  Supplementing the regional councils is the North American Electric Reliability Council [NERC], whose jurisdiction is largely devoted to operating practices that cross regional boundaries.� 



The Midwest’s reliability councils are the East Central Area Reliability Coordination Agreement [ECAR, covering Ohio, Indiana, lower Michigan, West Virginia, and parts of adjacent states], the Mid-America Interconnected Network [MAIN, covering Illinois, Wisconsin, upper Michigan, and part of Missouri], and the Mid-Continent Area Power Pool [MAPP, covering Iowa, Minnesota, the Dakotas, and parts of adjacent states].  Utilities and marketers in these areas trade power bilaterally rather than through centralized markets.



Power pools and power exchanges operate within some reliability councils.  In the Northeast, these include the New England Power Pool [NEPOOL], New York Power Pool [NYPP], and Pennsylvania-New Jersey-Maryland Interconnection [PJM].  NEPOOL and PJM operate energy exchanges into which most generators in the area bid supply prices, and the exchange price adjusts hourly to equate supply and demand.



Rounding out the Eastern Interconnection are the Southwest Power Pool [SPP, covering Kansas, Oklahoma, and parts of adjacent states], the Florida Reliability Coordinating Council [FRCC] and the Southeastern Electric Reliability Council [SERC, covering the rest of the South]. 



The feasibility of competition depends heavily on the ease with which power can flow from one place to another.  The Eastern and Western Interconnections are essentially independent of each other.  The otherwise-independent Electricity Reliability Council of Texas [ERCOT] can export small amounts of power to the Eastern Interconnection.  Within the Eastern Interconnection, power can flow across council boundaries, but not to the same extent that it flows among utilities within a council.



The Price Spikes



System Conditions



In recent years, the Midwest has seen relatively few new investments in generation to meet load growth.�  Early in 1998, NERC itself expressed concern about the Midwest’s preparedness for summer.  Its report noted that supply deficiencies were likely, while the ability of the region’s transmission to meet the coming summer’s probable conditions was untested.�  There were concerns that Ontario Hydro’s unexpected closure of its nuclear generators could bring novel loop flow and overloading problems to the Midwest.�  A particular issue was the ability of ECAR’s (Ohio-Indiana) transmission simultaneously to serve capacity deficits in lower Michigan and MAIN (Illinois-Wisconsin).�  Regarding capacity in ECAR itself, NERC calculated that “[t]he probability of exceeding the margin available for contingencies…for this summer is the highest ever projected.”� 



Actual conditions in June were exceptional.  American Electric Power (AEP), the Midwest’s largest utility system, reported to the Indiana Utility Regulatory Commission on the unlikelihood of what transpired.  It estimated that such severe heat in late June had a probability of 0.3 percent, and that the unplanned outage of 5,300 MW of its generation (of 23,759 MW total) had a probability of 1.5 percent.�



Total planned and unplanned outages in ECAR peaked at slightly over 12,000 MW on June 24, up from 11,000 at the beginning of the week.�  During the June spike, several of AEP’s power suppliers failed to meet their obligations.  NERC’s newly imposed Transmission Loading Relief procedures, which cut back power transactions to prevent overloading of lines, deprived AEP of another 2,000 MW of imports.  The company cut off 1,000 MW of interruptible industrial load.  AEP eventually had to use 11 of the 12 steps in its emergency plan to keep operating, stopping just short of imposing rolling blackouts.�  



The June Events



During the week of June 15, energy prices in the ECAR area were within their typical summer range.  The price of energy for quick delivery during the 16 “on-peak” hours of the day  averaged $48/MWh, with Thursday’s $95 high falling to $54 by Friday, June 19.  In MAIN, the weekly index stood at $41/MWh.�  Off-peak prices in the Midwest were at their usual $12 -14/MWh, comparable with surrounding areas.  On Monday, June 22, the trade press reported some spot on-peak energy transactions at $200/MWh at the Cinergy hub, exceeding its previous week’s high of $165.�  Prices rose in adjacent areas as temperatures climbed and power flowed into the high-price Midwest.�



June 22 commitments (“preschedules”) for delivery at Cinergy on June 23  were priced at $175 to $300/MWh.  Substantial amounts of power flowed into the Midwest across its interface with the PJM system, but transmission soon became constrained.�  Between June 23 and June 25, Transmission Loading Relief procedures were invoked in Ontario, Wisconsin, Ohio, and Michigan.  System operators curtailed or threatened to curtail transactions at over 3,500 interfaces between utilities, forcing the affected purchasers to search for replacement power from a dwindling number of sellers they could reach using what transmission remained.�  Deliveries into ECAR over the week averaged 4,630 MW per hour, 74 percent of the previous week’s average.�  



As the weather fulfilled utilities’ worst expectations,  some June 23 deals for June 24 delivery into Cinergy were reported at $250 to $400/MWh.�  The drama heightened on June 23 when Federal Energy Sales, a relatively small marketer, was alleged to have defaulted on call options it had earlier sold to utilities.  Those options gave buyers the right to purchase electricity at $50/MWh, and option holders rushed to exercise them with power now selling for hundreds of dollars per MWh.  FES had, however, written them uncovered, making no advance provision to obtain power for delivery if holders wanted it.  Utilities holding the options acted on the belief that FES would have power to deliver if the options were exercised.�  Prices rose further throughout the East as utilities that had expected supplies from FES scrambled to obtain power for their daily peaks, while Transmission Loading Relief constraints shrank the range of potential suppliers they could reach.�



	By Wednesday, June 24, the FES episode exacerbated the Midwest’s existing problems.  With 11,000 MW of outages in ECAR, power for spot delivery reached $1,400/MWh in some trades.�   The potential for disaster increased when PJM announced that 2,500 to 4,000 MW of its exports might be recalled due to high demand on its side of the connection.�  To the west the same problems pushed hourly spot prices to $3,000/MWh at Chicago, an area also operating in the shadow of generation outages.�  Storms cut temperatures slightly but also brought losses or production cuts at six major generators, including Ohio’s 906 MW Davis-Besse nuclear plant, victim of a transmission outage.�   

	

Still higher prices arrived on June 25, pervading the Midwest and South.  Some spot deliveries in ECAR went for $5,000/MWh, and some energy into Cinergy to be delivered on June 26 sold for $3,600/MWh.  Same-day deliveries south of Ohio made similar but smaller moves, reaching $1,100 to $4,900/MWh into TVA and $1,500 to $2,500/MWh at the Florida-Georgia border.  Hourly prices at Chicago went to $3,500/MWh.  The interdependence of the entire East became apparent as PJM cut some exports to Ohio in order to ease transmission loadings in Illinois, Wisconsin, Minnesota, and Iowa (the MAIN and MAPP systems).�



Not all purchasers paid prices in the thousands of dollars, and those prices occurred only when the systems were most strained.  Throughout this singular week, off-peak prices in ECAR averaged $12 to $14/MWh, as they had during the previous, more ordinary, week.�  



	Prices fell as quickly as they rose.  The ones set on Friday for Monday delivery started the day at $1,850 to $2,500/MWh and ended it at $500 to $700.  In the south, MAIN, and further northwest they typically fell from the thousands to the low hundreds.�  By Tuesday, spot prices averaged $100/MWh in ECAR and less almost everywhere else.  Between Monday and Tuesday, average prices into TVA fell from $1,690/MWh to $71.�  A day later on July 1, prices everywhere were indistinguishable from those prevailing two weeks earlier.  Prices in ECAR and MAIN again fell by half, to $45 and $48/MWh, while most other delivery points were in the twenties and thirties.�  On July 2, prices in ECAR and Main also returned to the mid- $20s.�



ECAR imported more power as transmission problems eased, bringing in an average 5,010 MW per hour, 8 percent more than during the spike week.�  The next week, ECAR imported an average of 7,390 MW per hour.�



The price spikes and associated events were a significant learning experience.  Utilities quickly reassessed the risks of short-term markets and counterparties with questionable credit.  Instead of relying on the day-ahead market as before, some utilities made deals for week-ahead and month-ahead power at substantially higher prices than before.�



The July Events



	Through the two weeks of July 6 and July 13, prices returned to their mid-June levels throughout ECAR, MAIN, and the South. Their daily index values never exceeded $70 in the Midwest and only rarely exceeded $100 in the South, despite continuing heat and occasional transmission loading problems that curtailed bulk power transactions.�  During these weeks, a few wary purchasers who could have bought at daily prices under $100/MWh paid as much as $300/MWh for week-long commitments.  By the end of the second week, prices rose somewhat with forecasts of hot weather.  They passed $150/MWh in some areas with the loss of important generators on the Entergy system.�  



The ECAR index price rose above $300 as the week of July 20 opened, as did prices at Entergy and TVA delivery points, located along important export paths to the Midwest.�  Prices rose on the 20th and rose further on the 21st, at one time exceeding $2,000/MWh at points in the Midwest and Southeast.�  As utilities throughout the Midwest and South experienced record loads, unplanned outages deprived the Midwest of 3,500 MW of capacity at some hours.�  On both days, transmission overloads in Ontario forced curtailment of transactions and reduced available transmission capacity everywhere in the Midwest.�



By the end of the week, extreme conditions had somewhat abated and prices everywhere reverted to levels lower than before the spike.�  July’s spike was a replay of June’s in duration, but this time both average and top reported prices were significantly lower.  It would also be the last spike of the season.   

 

The Aftermath



	The price spikes may have been short-lived, but small fortunes changed hands during them.  Few who sold at four-digit prices trumpeted the fact, but securities laws gave some buyers little choice about reporting their losses:�



QST Energy Trading, a unit of CILCORP (Central Illinois Lighting), told the Securities and Exchange Commission that it expected after-tax losses of $6 to $8 million from trading.�  As July ended, QST’s parent announced that QST would end its merchant activities.�  



FirstEnergy of Ohio, a holder of Federal Energy Sales call options, estimated that its unplanned foray into the spike market would reduce its earnings by $53 million.�



PacifiCorp, an experienced trader from the Northwest, took a $13 million loss.�   



Three power marketers sued the municipal utility of Springfield, Illinois, which held Federal Energy Sales options but would not buy power on the market to meet its commitments to the marketers after the alleged FES default.�



LG&E Energy Marketing, an early innovator and the nation’s seventh largest marketer, decided that it was not large enough to cope with risk on the scale of the spikes and withdrew from active trading.�



	Regulators in the states most affected were quick to institute hearings:



The Indiana Utility Regulatory Commission heard American Electric Power’s description of the unlikely conditions its system faced in late June.  The Commission wondered whether the spikes were unique or harbingers of the future.�  



At hearings of the Ohio Public Utilities Commission, industrial users were unconvinced by AEP’s conclusion that regulatory action was unneeded and “[c]ustomers will be better served if we allow the market to mature.”  Instead they requested an audit of the company’s interruption policies.�  



Commonwealth Edison and Illinois Power spent two days at the Illinois Commerce Commission trying to explain why so much of their capacity was out of service that they had to pay astronomical prices in the spot market.�  The explanation left the state’s Attorney General unsatisfied enough to file a complaint with the Commission against ComEd for operating in “an unreasonable, imprudent or inefficient manner.”�



	Aggrieved power buyers lost little time in petitioning FERC.  Two utilities and two marketers were the first.�  Separately, Illinois Power told FERC that it found $3,000/MWh to serve its native load unacceptable and requested a cap of $200/MWh.�  IP alleged that monopoly power was exercised during the spikes.�  Steel Dynamics Inc., served under an American Electric Power rate schedule that passed through market prices, requested a cap of $100/MWh, lower than prices that sometimes occurred under more normal market conditions.�  Regarding the informational value of high  prices, SDI said that “3,500/MWh is equivalent to…oil at $2,205 per barrel.  What a price signal.”�  John Hayes, President of Western Resources (parent of two Kansas utilities), wrote to FERC Chairman James Hoecker claiming to be against price caps but in favor of regulations similar to those on price movements at stock exchanges.  Hayes also promised to file complaints against marketers with the Department of Justice if another spike occurred.�



On June 15, FERC decided to begin an investigation.  On August 14, it held a hearing in Chicago in conjunction with the National Association of Regulatory Utility Commissioners, taking testimony from all sides.�  The Commission’s staff subsequently gathered substantial amounts of transaction-specific data from market participants and issued its report in late September.�



Some parties told regulators they believed market power caused the spikes, but they split on whether the monopoly was in generation or transmission.  Illinois Power’s petition said that FERC’s market-based rate policy had not taken into account the “inherent market power that a wholesale seller has during a system emergency.”�  Some state regulators thought that bilateral markets naturally foster monopoly power and that the Midwest would be better off with a centralized pool such as existed in California or New England.�  An association of California municipal utilities pointed out that the prices of thinly traded services also spiked on its exchange.�



Marketers wondered whether utilities had violated the open-access transmission rules of FERC Order 888, or whether they had shown undue preference to their own marketing affiliates in allocating transmission.�  It was also possible that system operators for transmission-owning utilities cooperated with their counterparts at other utilities to advantage themselves at the expense of transmission customers.�  Some continued to claim that the transmission system had been designed for a world of localized monopoly utilities and that using it for market transactions contributed to the spikes.� 



The lineups for and against price caps contained unlikely allies.  Steel Dynamics voluntarily took the most market-sensitive retail tariff it could obtain in Ohio, only to find that market prices moved both up and down.  It found itself allied with utilities like Illinois Power that could no longer pass market prices through to end-users in automatic rate adjustments.  The spikes so affected LG&E Energy that it withdrew from a business that it had helped to pioneer, but it told FERC that price controls would be a “serious mistake and a significant setback” for the market.  LG&E stressed that “immature commodity markets exhibit much greater volatility than do mature markets.”�  Many of the American Public Power Association’s members are small municipal utilities that receive their full or partial power requirements from corporate utilities, but APPA’s consultant, engineer Kiah Harris, noted that “[c]alls for price caps would be premature at this juncture and dampen the very enthusiasm to build new plants that will prevent the odds of a repeat of a price runup occurrence in the future.”� 



Others proposed blaming the middleman.  One member of the Illinois congressional delegation told FERC, “I smell a rat with regard to the power marketers,” and the delegation recommended more active regulation.  FERC staff disagreed.�  A report prepared for the American Public Power Association advocated the imposition of some kind of standards on marketers, who had to be “weeded down” before a “move to full deregulation.”�  Others with interests in slow deregulation followed suit.  The National Rural Electric Cooperative Association said that “[r]apid deregulation will only increase the number of fly-by-night traders in the market.”�  The Electric Utility Shareholders Association found the size of the spikes “so preposterous that it defies credulity,” and treated them as evidence that Washington cannot craft deregulatory legislation that will keep cheap power in areas where it is produced.�



On the other side, the Electric Power Supply Association, representing non-utility energy producers, told FERC that “[p]olicy makers should take steps to clear out the structural shortcomings that exacerbated the problem, rather than target the market forces that helped mitigate them.”�  Some attributed the spikes to regulation itself.  John Anderson, executive director of the Electricity Consumers' Resource Council (a group of large industrial power users) questioned the quality of utility management.  “There is no shortage of capacity in the Midwest,” he said.  “There is a severe shortage of utility expertise for keeping units operating during the peaking season.  Utilities have no more fundamental responsibility than this, and they have failed.”  Anderson, a longtime backer of retail competition, concluded that “[c]ustomers of all sizes need no better reason for seeking direct access to alternative suppliers.”�  Power marketer Dynegy, Inc. told FERC that utility decisions to remove generation from service in midsummer were “incomprehensible…vestiges of cost of service regulation.”� 



	The novelty of the market itself may also have mattered.  Robert Levin of the New York Mercantile Exchange (where electricity futures are traded) told the House Subcommittee on Energy and Power that inexperienced marketers had just received a learning experience while the lights stayed on everywhere.�  Commenting on the behavior of power traders during the spikes, one oil and gas commodity trader opined, “It's not just the heat, it's the stupidity.”�



According to a number of market participants, the utilities that dealt with Federal Energy Sales should have known better.  Since the start of the year, numerous utilities and marketers had become aware of FES’s poor credit standing and ceased dealing with it.  Parties who had dealt with FES earlier in the year took pains to inform others when they stopped doing so, and they avoided trading with parties who still did.�  Still in the shadow of litigation, Springfield, Illinois vowed to stop making third-party trades, while industry observers wondered why a mid-size city ever took risks of this magnitude.�



Even in the face of novelty and ineptitude, the market adjusted quickly.  The president of PECO Energy Power Team, a marketer, stated that “the only reason to worry about the market would be if [it] had not corrected itself fast enough…This market self-corrected in 24 hours.”�



FERC itself faces a conflict between its objectives of fostering competition and enforcing cost-based regulation if competition is not possible.  On one occasion, Chairman James Hoecker told the industry press that volatility “will inevitably produce some big winners and losers… [but] I’m not sure we’re going to tear up our pro-competitive credos because somebody decided to rely too heavily on the spot market.”�  Introducing the August 14 public meeting in Chicago, he took the other side, saying that the spikes “raise serious questions about the readiness of the newly developed bulk power market for the degree of freedom that we as a Commission are inclined to give.”�  FERC can only regulate or deregulate intelligently if it can decipher the message in the spikes.  Do they show that bulk power competition is unworkable and has been oversold, or that competition worked well even in extreme conditions?� 

�CHAPTER III



MARKET OR ANARCHY?  THE EVIDENCE FROM PRICES



Varied parties’ responses to the price spikes show how closely discussion of the spikes has become entwined with the larger deregulation debate.  Some commentators wonder whether deregulation of bulk power markets was a mistake, while even some supporters of wholesale competition question the wisdom of retail competition.  Pro-market forces counter by blaming regulation for making the price spikes more severe.



Underlying all such statements are assessments of how well the bulk power market performed in the summer of 1998.  But before we can determine how well “the market” worked, we need to determine what “the market” is.  The entire nation might be a single electricity market; alternatively, there may be different regional or local markets with little or no connection between them.  The answer will depend on many factors, including regulatory barriers that prevent people from making trades and the availability and cost of transmission.



Economic theory and market definition



Economists have long defined a “market” as an area where price tends to uniformity, given the costs of transporting the goods and making the transactions.� If two different prices exist in a market where information flows easily, soon there will only be one.  Buyers purchasing from high-price sellers will find cheaper ones, who find they can raise price a bit.  High-price sellers who find their buyers gone can attract others by cutting prices.  In this way, market participants acting in their own self-interest tend to move price to a single value. 



The use of statistical analysis to define markets is in its infancy.�  Theory tells us that a market subsumes two regions if their prices tend to equality net of transportation and transaction costs, but judgment is still required.  For example, is a 5 percent price difference small enough to put the two in the same market?�  Other behavior may also matter.  What if price in one area often falls as price in the other rises?�



	In electricity, the analysis requires more data than are available from public sources, and it cannot always be applied with confidence to singular phenomena like price spikes.  The more volatile the price of a commodity, the harder it is to determine from the data whether two regions are in the same market.  Several attributes of electric energy contribute to its high volatility.  Since electricity can only be stored at high cost if at all, increases in demand must usually be satisfied by contemporaneous production.�  If efficient local generators or long-distance transmission become unavailable, power sellers can only meet demand by running high-cost plants in the locality.  



Also, if users are insensitive to changes in price, its fluctuations will be more severe.  Only a few electricity users face rates that are on tariffs that pass energy prices on to them in rates that vary by the hour, with the time of day.  Other users have little incentive to change their habits because regulation averages a year of changing prices into a single unchanging rate.  Long-term averaging in retail rates means that energy prices will probably fluctuate more widely than they do when users face real-time prices.  The variability of energy prices in ordinary times is not necessarily evidence that existing markets function poorly.  Likewise, spikes that occurred in extraordinary times do not necessarily indicate market failure. 



	With these caveats in mind, data on bulk power prices in different places may still give us some idea of how integrated U.S. electricity markets are, and that knowledge can help pinpoint barriers to trade. 



Some Regions are More Tightly Linked than Others 



	Figure III-1 shows daily prices in the Midwest, South, and Northeast between June 1 and August 7, a window surrounding the spikes.�  Prices in this graph are averages of survey data for power that is prescheduled, on-peak (16 hours daytime and evening), and firm (non-interruptible).  (The vertical axis has been shortened because the spikes are so high that it is impossible to track regional differences or daily variations at most times.)
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The regions and delivery points fall into two classes:  those that spiked, shown by dotted lines [ECAR, MAIN, SERC, TVA, FLA/GA, SPP, and Entergy]; and those that did not, shown by solid ones [NEPOOL, PJM, MAPP, and ERCOT].  While prices were clearly unequal among regions, all of those that spiked did so on the same days.



	Concurrent spiking is at best weak evidence for market linkage among the regions, but the scale of Figure III-1 stands in the way of further analysis.  To assess price relationships during both the spikes and ordinary times, Figure III-2 graphs the natural logarithms of the same data.  The logarithmic scale maintains proportions:  the 33 percent difference between $30 and $40 on a normal day takes up the same vertical distance as the 33 percent difference between $3,000 and $4,000 on a spike day.
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In Figure III-2, it appears that prices in the spiking regions of the Midwest and South [dotted lines] are linked in both normal and abnormal times.  Prices in the non-spiking regions [solid lines] are relatively independent of those in the spiking regions during the spikes as well as at other times.  Now the boundaries of the market are more clear.  The same regions in the Midwest and South are linked through the entire period, and another set of regions remains unlinked with them over the same time span.



Figure III-3 makes the point more clearly by dropping the areas where price did not follow the Midwest.  Transmission and market institutions explain why those areas are exceptions:



MAPP, which covers the northwestern portion of the Midwest, faced transmission problems throughout the summer that further constrained the relatively low power flows between it and the rest of the region.�  



ERCOT is the reliability organization of Texas utilities, formed in part to exempt them from some federal regulation.  Since they can only ship power out of Texas on low-capacity DC lines and avoid importing in order to maintain regulatory exemptions, there is little reason prices in ERCOT would be linked with prices outside of it.  



PJM is a centrally dispatched pool whose internal market produces hourly prices.  Utilities in PJM must offer their power at cost-based prices.  Midwesterners with access to transmission out of PJM can purchase at the pool price (or a price close to it if they choose bilateral contracts), rather than one based on their own willingness to pay.  



Power flowed from New York and New England into PJM, but transfers were limited by interface capacity and transmission emergencies that affected the entire Eastern Interconnection.  Hence New York and New England prices will also be less highly correlated with those in the Midwest.  
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Southern power flowed northward as transmission problems constrained service from that direction less than others.  Midwestern buyers bid up Southern prices, because the alternative was to purchase from generators in the Midwest at very high prices.  Power flowed from the upper South to the Midwest, and from the lower South to the upper South, as evidenced by the prices in Entergy and at the Florida-Georgia border. 



Daily prices in the Eastern Interconnection moved together among regions where trade was possible.  In fact, lines on Figure III-3 are not labeled because they move in such unison that individual regions cannot be distinguished!  Prices in the Midwest and South moved to their peaks when the system was most strained, and prices returned to their previous levels as the strain abated.  Instead of going their separate ways in these unfamiliar circumstances, prices maintained the same percentage spread among the regions.�  The two spikes subsumed only about four days of trading in situations never before experienced, so it is not surprising that interregional dollar differences did not fall to levels that prevailed when prices were far lower. 



Price Movements Suggest Efficient Markets



	As in any market, the price of bulk power depends on supply and demand.  In the Midwest, most of the power utilities use comes from generating plants they own or have contracted for.  In the spot market, they fill supply gaps that arise when plants become unavailable and purchase power from others if it is cheaper than self-production.



	To further analyze prices during the spikes, it helps to understand how prices vary during the day in more normal circumstances.  In California, New England, and a few other locales, most power is traded through centralized exchanges, and these trades provide good data that illustrate hourly price movements. �  Figure III-4 shows the basic price that equated supply and demand in the California Power Exchange over the 48 hours of June 24 and 25. �



	The power exchange price is at its lowest level during the pre-dawn hours (under ½ cent per kilowatt-hour), peaks in mid-afternoon to about four times that level, drops with the end of the workday, and rises again with residential use in the evening.  Price must rise at the peak in order to attract bids that remunerate high cost generators that cannot break even at lower prices.�
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Prices in an efficient electricity market should follow this general pattern over the course of the day.  Even if there is no central exchange and utilities generate most of their power from plants that they own, the prices that arise in bilateral contracts for the remainder should vary with the hours as in Figure III-4.  If price instead peaks at midnight and bottoms at noon, generation is being operated inefficiently, buyers are spending more for power than necessary, and one might question the wisdom of leaving matters to the market.



The Midwest has no power exchanges that provide publicly visible hourly prices.  To examine hourly prices we instead rely on an informal survey of marketers whose results are filed in a FERC docket investigating the summer’s events.  Five marketers, promised confidentiality, provided data on Midwestern trades made over June 24 and 25, reporting both their own trades and those of third parties.�  



Figure III-5 graphs the highest and lowest prices for each hour reported in the survey.  As in Figure III-4, both series peak around midday and bottom at night, consistent with (but by no means proving) the efficient use of generation. �
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Most of the differences between Figures III-4 and III-5 provide evidence that markets are functioning in both areas.  The California price fluctuates less because it is the marginal cost of supplying most of the state’s power during each hour, and most generation in the area is in the “bid stack.”  The Midwestern survey prices, by contrast, carry no information about the cost of utility-owned generation that is serving most of the load.  They are for small amounts of power that utilities must have in order to keep operating under highly adverse conditions.  That power comes from odds and ends of generation, and transactions are typically for small quantities that flow for short periods.  With their own generation fully utilized, bidders for these final increments of energy are willing to pay prices that exceed the costs of producing it in their own plants. 

 

The data show that high and low prices in the Midwest tend to move together.  At seven times, both the high and low reported prices change between adjacent hours.  Six of these times they change in the same direction, an outcome that would arise by chance with less than 1 percent probability.�



Figure III-6 provides further evidence that high and low transaction prices followed the same pattern over the course of the day.  The figure is a scatter diagram showing the natural logarithms of high and low reported prices.  (Again, high and low prices differ by so large a factor that logarithms show a picture that is not evident in the raw data.)  In times of peak demand, both high and low prices rose.�
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Price Spreads Reflect Information Costs



The changing spread between high and low prices also suggests that the market is functioning efficiently.  In extreme conditions, it is particularly hard for buyers and sellers to examine all of the potential trades available to them.  Near peak hours, buyers concerned with reliability (especially if unexpected, as when Federal Energy Sales was alleged to have failed to deliver on its options) are more willing to lock themselves in early rather than risk ending up with no deals at all.  If transmission is available now but uncertain later, sellers too may want to commit themselves quickly rather than sample the market.  If the cost of information about trading opportunities and the cost of being locked out by transmission barriers are high, then the spread between high and low prices in a given hour will be greater.



Figure III-7 shows the ratio of the highest to lowest survey prices in each hour.  As expected, their ratio only approached 1 during the early morning hours, when generators with excess off-peak capacity competed more actively to sell off their power, and when low loads increased the likelihood that transmission would be available for power from a number of sources.
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As the day progressed, loads grew, interfaces became congested, and fewer generators had power to sell.  A buyer faced higher costs of simply finding someone with power to sell, and not finding a partner could be electrically disastrous.�  Comparison shopping was less likely to yield a better deal, or possibly any deal at all.  Extreme high and low prices became more likely, as the data show: the highest observed prices rose relative to the lowest.  If search could have been more thorough, the distribution of prices actually paid would have a lower variance.�



These data help to put another piece of the puzzle into place.  The gap between high and low prices indicates how far the Eastern Interconnection is from a single-price market.  In proportional terms, the gap is smallest when people have the greatest opportunity to shop the market – in off-peak hours when transmission is likely to be available.  The gap is greatest when market choices are most limited and reliability is at stake.  Even on these strangest of days, the evidence shows buyers and sellers engaged in rational amounts of search for trading partners. Transaction-level price data, limited though they are, provide significant evidence of a functioning market.�



	The fact that some parties made mistakes is not evidence that markets failed to work.  In real markets as opposed to the textbook ideal, some buyers learn in retrospect that they overpaid relative to opportunities that they failed to find in real time.  Some sellers learn that they underpriced relative to opportunities of which they were unaware.  Such discoveries prompt market participants to revise their plans and purchasing strategies in the future, leading to a more efficient trades and more efficient use of generation over time.  If extreme conditions persist, as outages and transmission problems did after the spikes, knowledge of market opportunities will diffuse and traders will be less likely to repeat their past mistakes.  



Little Power Traded at Extreme Prices



Regardless of whether consumers see prices in real time, the volume of transactions at extreme prices is relevant for policy.  If market prices swing wildly when supply and demand conditions change, some would question the desirability of expanding access to the market.�



The quantitative importance of spikes depends on the frequency of spike days, the size of the price spikes, and the volumes actually traded at those prices.  In the Midwest and South, there have been no more than six days of spike-level prices in the last year.  On the two days for which we have any data, the highest prices only prevailed during portions of the on-peak hours.  More detailed statistics must still be collected, but we can be certain that the vast majority of megawatts used in the Midwest and South on the spike days were generated by utility-owned plants to serve their own retail customers, who paid well below $100/MW for this power. 



We have only limited information on the volumes that were actually traded at spike-level prices.  Figure III-8 shows the relationship between the size and price of known on-peak transactions that took place at over $100/MWh in the Midwest over June 24 and 25.  Some of the data points are from the hourly price survey discussed above, and others are from quarterly reports that power marketers file at FERC.�  It is not exhaustive, since some known transactions are reported without price, duration, or megawatt data.
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Of the 92 transactions in the set, 61 are for 200 MW or less, and 38 are for 50 MW.�  Dividing total megawattage by high-price hours (36), the high-price transactions flow an average of 695 MW per hour.  Peak 1997 summer demands in ECAR, MAIN, and MAPP totaled 168,377 MW.�  It is clear that the most expensive trades were for at most a few percent of total load during a small number of hours, but a more exact figure cannot be determined.



FERC’s findings support this inference.  FERC found that during the June spike week, purchasers of power (both utilities and marketers) paid an average price of $61/MWh, in contrast to a $7,500/MWh maximum over the same period.�



The box score



	Our analysis suggests that bulk power markets functioned well, given the  generation and transmission resources available to the Midwest:



Geography and available transmission permitted the movement of power from the South to the Midwest, and so prices in these regions moved in tandem.



Hourly price movements in the Midwest suggest that the available generation was utilized efficiently.



Spreads between high and low short-term prices reflected differences in transaction costs at different times.



A very small percentage of power actually traded at prices exceeding $100/MWh.



	These findings imply that the most productive public policy response is not to retreat from competition, but rather to change the institutional constraints within which the market operates.

�

CHAPTER IV



BARRIERS TO TRADE IN BULK POWER MARKETS



	A well-functioning market in electricity requires that sellers are actually permitted to transact with, and move their power to, the buyers who value the power most highly.  During the summer of 1998, this failed to occur at certain critical times in the Midwest.



One constraint on sellers’ ability to reach buyers resulted from a change in procedures to deal with potentially overloaded transmission interfaces.�  In prior years, a transmission system operator faced with overloads had little choice but to redispatch generation in its area to reduce them, possibly with the cooperation of adjacent systems.  For 1998, FERC permitted utilities to replace local discretion with NERC’s Transmission Loading Relief (TLR) procedures, which replaced localized with region-wide relief in the Eastern Interconnection.�  TLR gives a utility with transmission problems the right to request that transactions on neighboring systems be curtailed, even if doing so is not the most economically efficient way to deal with the problem.  TLR does not necessarily require that the transmission owner cut its own transactions.  In practice, on the spike days TLR affected thousands of interfaces between utilities.



A second constraint during the spikes occurred when the PJM pool made an administrative decision to recall power exports to the Midwest.  This decision reduced the amount of power that could flow into the Midwest from both PJM and from neighboring regions. 



Transmission Loading Relief



NERC’s TLR procedures specify that a utility or group of them must appoint a “security coordinator,” who may be a utility employee or a designated third party.  When necessary, the coordinator can order the curtailment of power interchanges to prevent overloading caused by “loop flows.”  Loop flows occur when electricity flows on power lines owned by someone other than the utilities that agreed to transmit the power.� 



Under TLR, when a critical interface is threatened by overload, the security coordinator consults two data bases.  The first estimates what percentage of any possible power transfer will flow across the threatened interface.  The second is a record of all potentially affected, scheduled interchange transactions in the Eastern Interconnection.  All the interchange transactions of each party are added up, and any party with more than 5 percent of its power flowing across the interface in question can have its transactions bumped off to prevent overloading.  (Transactions within a control area are not affected by TLR.)



The decision to curtail transactions affects power flows across numerous other interfaces and on numerous other paths.  TLR has the effect of curtailing large amounts of transactions to obtain a relatively small amount of overload relief at an interface.  When TLR was invoked at one interface on June 25, for example, more than 1,900 MW of transactions were cut in order to get a 30 MW reduction on the load at the interface.�  



During the price spikes, TLR was invoked at a number of times and places, and the associated curtailments put upward pressure on power prices in the Midwest.  TLR may have reduced the amount of power available in the Midwest, because it gives transmission-owning utilities no incentive to employ alternative means of preventing overloads.  To see how this happens, consider the example of an interface between Pennsylvania and Ohio.  If the demand for power is very high in Ohio, there is an incentive to move as much power as possible westward through that interface.  If the interface is in danger of overloading, transactions that cause power to flow through this interface can be curtailed.�  Since less electricity flows into Ohio, spot prices rise higher than they otherwise would.



Under the old system, the security coordinator would not have curtailed anyone’s transactions until redispatch options were exhausted.  Instead, the Ohio utility would have redispatched its own generation to prevent the overload and allow the transaction to take place.  In some cases, redispatch is inexpensive; in other cases, it can be quite expensive.  In either case, the Ohio utility would have had to pay the cost.  For this reason, the utility has an incentive to favor TLR over redispatch.



Unfortunately, TLR rations transmission capacity by simply cutting transactions regardless of their value to electricity buyers and sellers.  An economically sensible alternative system would be for the utility to inform transmission users about generation that could be used for redispatch, then let them decide whether they want to pay the cost of this generation or cancel their transactions.  In this way, high-value transactions could continue to occur, and the utility would be compensated for the cost of redispatch.     



Recall of Exports from PJM



	The various regional reliability councils have their own rules to ensure that utilities in the region have a sufficient amount of capacity to meet anticipated demand.  When the PJM system operator feels the region will run short of capacity to serve customers in PJM, it can pursue one of two courses of action.  The system operator can cut exports from PJM, which is known as “recall” of capacity.  Alternatively, the operator can import power from other regions at market-based rates.



	The PJM power pool pays each generator a price equal to the bid of the last increment of capacity that clears the market.  PJM utilities must bid their power into the pool at a price that reflects the cost of production.  When they bid more power into the pool, the market-clearing price is more likely to reflect a utility’s cost of producing power.  If PJM utilities export their power and bid less into the pool, the market-clearing price is more likely to be set by higher-cost imported power.



For this reason, when the system operator decides to curtail exports in a time of high demand, it effectively decides to keep more low-cost power home.  The price of power in PJM stays lower than it otherwise would be, and the price of power in other regions stays higher.  When the system operator decides to import power, it effectively forces buyers in PJM to bid against buyers in other regions for higher-priced power.  The price of power in PJM rises.



In June 1998, the system operator chose to recall capacity, thus reducing exports.  PJM announced that 2,500-4,000 MW of power exports could be subject to curtailment.  This meant the power had to stay in PJM, instead of being exported to the Midwest, even if users in the Midwest valued the power more highly than users in PJM.  The system operator’s action kept more low-cost power in PJM, but it also reduced the amount of power exported to the Midwest.



	Recall of exports and TLR are both non-price means of allocating resources, and both can be expected to reduce the efficiency of the market.  In an unhampered market, regional disparities between resources and demands make mutually beneficial exchanges possible.  Stepping up low cost generators and stepping down high cost ones creates efficiency:  the requisite amount of power is produced using less of the world’s resources.  The lower the cost of transmission from seller to buyer, the greater are the gains the two can divide between themselves, but if transmission is unavailable both parties forego the gains.  When administrative decisions cut power exports or bump transactions off the transmission system, buyers and sellers have fewer choices.  Some of the forgone transactions may have created more value than those that remain feasible. 



Volumes of Trade During the Spikes



	On the spike days, weather and outages made imports very valuable to Midwestern buyers, but around those days power transfers in the Eastern Interconnection were surprisingly low.  



	This result is precisely the opposite of what economic theory would predict.  An unexpected shock to a market would likely alter both the volumes and types of exchanges that take place.  If there is a rise in demand due to abnormal weather in a consuming area or a drop in available resources, imports from outside would probably rise to make up the gap between resources and demand.  Buyers in importing regions and sellers in exporting regions would both benefit from expanded power trading.  Conversely, if a region’s demand falls unexpectedly, its volume of trade with others could be expected to shrink.  



	Figure IV-1 shows weekly averages of hourly volumes of on-peak spot power delivered in the three major Midwestern areas between September 1997 (the earliest date available) and August 1998.�  With less than a year of data, we cannot separate predictable (seasonal) components of volume from those due to specific events or to randomness.  Still, the figure reveals that the volumes of spot on-peak power delivered in May through July in ECAR, MAIN, and MAPP were low relative to earlier months of the year.
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	Figure IV-2 plots similar data for PJM, TVA, and Entergy, three major potential trading partners of the Midwestern systems.  Here also the general level of spot on-peak volumes in summer was often less than earlier in the year, but the difference between them is not quite as clear as in the Midwest.  



	To focus on the summer, Figure IV-3 shows sums of trading volumes over subsets of the Eastern Interconnection between the weeks of June 1 and August 3.  Areas portrayed include the Midwest (ECAR and MAIN), PJM, and the South (SERC, TVA, SPP, and Entergy).  In all three, there is a pronounced drop in volume during the week of the July spikes, and their total volume also falls during the June spike week. 



	The volume of power traded actually fell as prices rose!  Figure IV-4 superimposes the average weekly price of on-peak spot power (calculated from daily prices discussed earlier) against average weekly volumes over the interconnection.  The inverse relationship between price and volume is striking.  The weeks of the price spikes correspond to substantial drops in the volumes flowing in the market, and times of more abundant volume are more generally times of lower prices.  The price-volume relationship is clearly one of a lessened supply encountering an increased demand.
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	The effects of 1998’s new Transmission Loading Relief procedures are not yet clear, but the evidence is suggestive.  The week of the worst spikes (June 22) contained 13 TLR events reaching Level 3, the largest number seen during the summer weeks.  That week also saw the summer’s largest number of hours (78) at Level 3.�  The second spike week (July 20), however, saw only three TLRs reaching Level 3, which were active for 15.5 hours, both below their respective summer averages.�  A fuller analysis of the price-volume relationship and the role of TLRs will require more data than are available today, both in the form of longer time series and more detailed figures on interchanges and curtailments.



	Even if TLRs did not directly cause declines in trading volumes over the spike weeks, they may have shifted the trades that did occur toward transactions that the parties found less valuable.  If transmission is curtailed on non-economic criteria, a buyer and seller who would have most preferred to deal with each other may still manage to find less desirable trading partners that each can reach using transmission that remains open.  Even if overall volume showed little change due to TLRs, efficiency may have declined. 

�CHAPTER V



TOWARD COMPREHENSIVE COMPETITION



Many pieces of the price spike puzzle now fit neatly together. Prices in competitive bulk power markets accurately reflected the constraints that various parties faced at different times in June and July.  Some of the constraints, however, include recall of exports by PJM and nonprice rationing of transmission capacity.  In addition, lack of real-time pricing made retail demand less responsive to changes in the cost of power.  There is nothing natural or inevitable about any of these constraints; they exist only because they have been mandated or sanctioned by regulation.



Fully competitive power markets would have mitigated the price spikes by easing those constraints.  Any movement toward more competitive markets, however, should be guided by a realistic understanding of what competition can achieve.



What Can Power Markets Do?



	In some ways, the case for competition in electricity is easy to make, and in others it is quite difficult.  It is easy because electric generation seems to fit so easily into textbook models of competitive market equilibrium, and difficult because the textbook models fail to capture a great many of the benefits of competition in the real world.



The point matters because innovation and creativity have historically played a large role in delivering larger-than-expected consumer benefits in other industries that have moved from regulated monopoly to competition.�  In addition to promoting efficient use of existing generating plants, competition produces innovations in technology and new types of transactions that we cannot now envision.



Static competition theory understates benefits



Applied to short-term energy markets, the textbook model of competition illuminates their efficiency, but it is insufficient to predict the long-term benefits of competition.  Unfortunately, discussions of competition in electricity all too often start and end with short-term energy exchanges.  The discussions simply show how efficiency prevails at any given moment, with supply meeting demand and those generators with the lowest avoidable costs bidding into the market.



But this is not really much of a case for competitive markets.  A few chapters before the theory of competition, most textbooks present the theory of the business firm.  There too electricity provides an illustration -- but not one that supports competitive markets.  Assume a utility company owns several generators and is required to meet demand at the lowest cost.  If the utility wants to maximize profits, it stacks the generators in order of increasing marginal cost and dispatches them until demand is met.  The same generators run as when they are separately owned and bid into the market.  If utility managers can duplicate the outcome of a competitive market, why have a market at all?



One might argue that a utility operating as a self-sufficient island foregoes trades with other utilities from which both sides can benefit.  Power trades can exploit seasonal differences in load, differences in fuel mixes, and opportunities to cut the cost of reliability.  However, if a larger utility created by merger can make the same adjustments internally (possibly supplemented by transactions with non-utility generators), there is still not much of a case for competition.  If generators are numerous and heterogeneous, a single utility that owns all of them may operate inefficiently simply because it cannot calculate the best allocation of the plants.  Allowing self-interested owners to bid them into a market may improve things, but this is as much an argument for better management as it is for competition.



Finally, if all that matters for economic efficiency is a time-varying energy price, retail users would receive the right signals if their utility passed a marginal-cost price on to them in its rates, whether that cost is revealed by efficient dispatch or by market bidding.  If there is market bidding by generators, advocates of this model (sometimes called “PoolCo”) see little reason to allow retail customers to make their own transactions with suppliers, since they already have “access” to the competitive market price.� 



Competition produces superior long-term efficiency



In principle, both a competitive market and a well-run utility can produce efficient allocations of short-term energy -- so this cannot possibly be the end of the story.  Monopoly utilities do more than simply arrange for short-term energy.  They have historically been responsible for the development of new generation to exploit technological change and meet growing loads.  As centralized institutions, they must make choices for all of their customers, with the concomitant possibility of large mistakes.�



Because utilities are unavoidably involved with government, they must also be as much political as economic actors, a situation that may not always produce the best choices from the perspective of consumers.  With regulated returns on their capital and disallowances for only the most egregious mistakes, utilities might not study their choices as assiduously as those without such a safety net.  Because rate-of-return regulation rewards heavy capitalization, utilities may choose to build plants that would not be built by investors with more efficient incentives.�  Because their returns are limited, utility managements might not be as interested in operating economically as those in other industries – a hypothesis graphically illustrated by the fact that most utilities are shrinking their costs substantially as the threat of competition materializes.



Direct access by users to the market is valuable because it allows them to in effect become their own utilities, making decisions on investment, production and consumption that they find best in light of their expectations and their individual circumstances.  Long-term efficiency requires competition that extends beyond the short-term energy price.  That competition is upstream in the making of farsighted investments, and downstream in the construction of innovative transactions, including new ways to deal with risk.



Capital for innovative investments may only be forthcoming if its suppliers can insulate themselves for the long term from the risks inherent in fluctuating energy prices -- a situation likely to require contracts involving more than energy alone.  Middlemen can compete to serve those users who choose not to purchase directly in the bulk power market because their individual costs of examining market alternatives exceed the benefits they derive from doing so.



The scope of market activities we see today among utilities is in all likelihood far smaller than the scope that will prevail when competition comes to include final customers.  The case for competition is the case for allowing those customers to make their own choices, in the expectation that a market that includes them will produce more appropriate long-term investments and greater innovation. 



Competition in the Price Spike Markets



The potential benefits of full electric competition are large.  Interestingly, the regions of the country most affected by the price spikes are precisely those regions where competition in the bulk and retail power markets has lagged behind much of the rest of the nation.  The Midwest (and South) have less non-utility generation than other regions, thinner markets, and less real-time pricing at the retail level.  



Competitive power suppliers



The experience of competitive power suppliers varies widely among the states.  PURPA required state regulators to set purchase prices for independent power at utilities’ avoided costs, but left the details of defining avoided cost, determining its level, and licensing independent plants to the states.  California and Texas have the largest amounts of independent generation in place, and independent power has also made its mark on the Northeast.  New Jersey and New York rank third and fourth among the states in independent generating capacity.  Pennsylvania and Massachusetts are in the top ten.�



	By contrast, the Midwest and Southeast have lagged in the development of bulk power markets.  Only two states in those regions rank highly in independent power, with Louisiana sixth and Michigan tenth among all states.  Michigan’s installed capacity is half of New York’s and 21 percent of California’s.  In the heart of the spike area, Illinois, Indiana, and Ohio contain among themselves only 520 MW of truly independent capacity, 20 percent of Michigan’s amount.�  These highly industrialized states implemented PURPA in ways that discouraged competitive power producers, and instead evolved a generation mix built around large utility-owned coal and nuclear units.  



Even the small amounts of non-utility plant are often under contract and cannot provide flexibility in times of tight system conditions.  Important parts of the Midwest and South are dominated by large utility holding companies (American Electric Power, Entergy, and Southern Company).  Some states in those regions remain holdouts from the trend that new utility resources be supplied by competitive bidding.�  Another part of the Southeast is dominated by the Tennessee Valley Authority, also home to large hydroelectric and nuclear facilities.  



The configuration of existing systems in these areas is not conducive to the development of markets.  The relative lack of fuel diversity in generation leaves utilities with fewer opportunities to trade among themselves.  The regions may also face reliability problems, because it is harder to adjust to the outage of a large unit than a small one, or to arrange transmission when a high-voltage path goes out of service.  Buyers who value reliability highly are likely to be the least price-sensitive in “thin” markets such as last summer’s, where there are few generation alternatives and substantial transmission constraints.  Because independent power is often produced in small plants that are dispersed among industrial sites, it can potentially lessen reliability risks because the loss of a small unit usually poses less of an operational problem.  In addition, the average utility–owned fossil fuel plant is available for use 80 percent of the time, while comparable independent plants average 94 percent.�  



	The Midwestern market is clearly responding to the summer’s events already.  Shortly after the spikes, the Electric Power Supply Association reported that 5,161 MW of new construction are planned for the area.� The amount that will eventually be built is uncertain, largely because there must first be a market if investment is to be market-driven.  Unlike the Northeast and West, the Midwest still lacks market liquidity, numerous transactors, price transparency, and an independent transmission system operator or its equivalent.�  Seeing the region’s volatility, independent power producers have targeted it for new projects.�  The Southeast also lacks developed market institutions, but some new non-utility generation is also planned for that area.� 



Experience and Learning Effects



	The market that does function in the Midwest processes a smaller amount of bulk power relative to load than in other areas, where regulators either require use of a market (California and New England) or where market opportunities are abundant (Texas and the Pacific Northwest).  In a smaller market, the effects of a shock like Federal Energy Sales’ failure to deliver power will be harder to dilute in the limited volume of transactions that such a market allows.



As an illustration, at the time of the FES delivery problems in the Midwest, Power Company of America, another marketer, failed to meet delivery obligations at the California-Oregon border.  Price rose from around $50 to $100/MWh for a few hours, while at the same time temperatures were rising.�  The contributions of default and weather to the spike cannot be unraveled from one incident, but western markets would probably cushion the impact as Midwestern ones could not.  In the West, there were more locations to trade, more diverse resources, and more resource owners.  In addition, the West did not face TLRs, had more widespread information about prices, and better developed financial hedges in the form of futures contracts. 



	More subtle dimensions of market experience may also have mattered in the Midwest.  Buyers and sellers in a new market face greater default risks than in more established markets where reputations have already been built and information about past performance is more readily available.  As noted in Ch. 2, prior to the spikes Federal Energy Sales was acquiring such a questionable reputation that traders contemplating deals with third parties wanted to know about each other’s relationships with FES.



Information about marketers is scarce because their business is a new one, many are subsidiaries of larger companies, and many have not issued rated debt.�  Gas traders who have already experienced their own new and volatile markets may be well-suited to deal with electricity, an even more volatile commodity.�  The thinness of the Midwestern market may also impede efficient trades if it makes information about potential transactions harder to obtain on a timely basis.  In the West, electronic bulletin boards for transactions and transmission have existed during ten years of growing volumes, and the California market system is now offering transmission information in connection with the calculation of congestion prices for it.�    



Pricing and Demand



Alongside their less-developed bulk power markets, the Midwest and South rely relatively less on prices to induce consumers to use power efficiently.  There as elsewhere, utilities must supply all the power retail customers demand, even if at times their payments do not cover its cost.  Unless the energy price reflects its actual production cost, users will consume too much (relative to the value of resources embodied in it) when cost is high and too little when it is low.  When time-varying prices shift buyers from on-peak to off-peak consumption, existing generation is used more efficiently, less investment is required to meet peaks, and some customers will see lower bills.



Since most consumers see regulated rates that equal the average rather than marginal cost of power, their economic incentives to shift times of use are virtually nonexistent.  When generation or transmission resources are strained, utilities and regulators can often do no more than exhort community-minded users to reduce their consumption without reward so that others may continue consuming as before.  As noted by Julie Simon, policy director of the Electric Power Supply Association, an independent power trade group, “[w]eather is an act of God, but price spikes caused by demand inelasticity are the result of an unworkable transition.  If they were told that they could rent a Rolls Royce for the same price as a Hyundai, and mysterious regulatory practices would make up the price difference, how many people would tighten their belt and choose the Hyundai?”� 



Interruptible and time-of-use rates have penetrated Midwestern markets less than elsewhere.  American Electric Power reported that during both spikes it cut off its 27 interruptible customers, who collectively represent 1,000 MW of load.  Up to 19 of these customers, however, may have exercised “buy-through” options to continue taking service at prices that were higher but below the marginal costs of spike power.�  Assuming those without buy-through rights were the same size as others, AEP could curtail with certainty only 296 MW, 1½ percent of its peak.  (Information on Midwestern loads served at time-varying rates is unavailable.)



By contrast, California’s three large corporate utilities face a peak of 41,000 MW, 6 percent of which can be managed either as interruptible loads or industrial generators utilities can call on.�  All California industrial users with demands over 1 MW must take time-of-use rates that reflect utility marginal costs.  The 300 largest consumers on these rates account for 13 percent of total power use, and they do not exhaust the number served on such tariffs.�   As shown in Ch. 3, spike price purchases in the Midwest were a small percentage of load during the hours they were made.  They might have gone unmade if only a few customers on time-varying rates had been induced to cut consumption as price inched past $100/MWh.  

 	

Besides prices, other user-relevant information may be scarcer in the Midwest.  Altering prior policy, the Ohio Public Utilities Commission recently “delighted industrials and infuriated utilities” by requiring utilities to provide plant outage information on request.�  It also entertained but did not act on a request by industrial users that, during interruptions, they be allowed to buy power outside of their utility’s territory and have it transported to them.



Illinois regulators were urged to make prices more important by forming a real-time market for large users.�  One example given the Illinois Commerce Commission was of customers on time-varying rates served by South Carolina utility Santee Cooper cutting their use sufficiently to allow Santee Cooper to profit from sales during the spikes.�  The state’s largest utility, Commonwealth Edison, announced that it would experiment with new demand incentives, including a program to pay large customers the market price of power if they cut their use or generated energy at the utility’s request during peak periods.  ComEd also said it would expand the applicability of its interruptible tariff to customers with demands below 2 MW.  One critic noted that the utility had for years encouraged consumption in order to justify its nuclear investments, but if it had spent only a small amount on demand-side programs, it would not face a crisis when the plants ceased performing reliably.�  Whatever the truth of the critic’s assertions about ComEd, users faced with accurate price signals find it in their own interest to adjust consumption.  Only in rare cases do they need the utility to do the job for them.  



Beyond passthrough of energy costs is retail competition, which usually entails customers paying market prices if they can be economically metered.  Smaller users pay on the basis of “load profiles” that track their typical pattern of consumption over the day.  To varying degrees, the states with retail competition require their utilities to unbundle bills to encourage competition in areas other than energy.  California, for example, allows competitive provision of “revenue cycle” services such as metering and billing.  Technologically advanced meters now allow users to learn real-time prices and track aspects of their load patterns to improve the efficiency of their consumption.  Before competition, the information gathered by the meter was almost exclusively the data of interest to the utility, rather than the customer.�   



Dealing with Risk



Those who are optimistic about full competition in electricity probably view the spikes as singular events that arose on the path to competition, but not a result of being on the path.  Pessimists probably see them as precursors of an increasingly unstable competitive future.  Although we believe that the price spikes were largely an artifact of artificial constraints on the marketplace, we also believe that markets offer ways of managing any risks that participants believe are unacceptable. 



Technology and demand conditions render the price of spot electricity volatile, but the differences between electricity and other commodities are differences of degree rather than kind.  Participants in markets with volatile prices can gain if they can help the market provide more accurate price information.  The price of bread is stable over the year because wheat is bought up at harvest time (raising its price), and released from holdings when it would otherwise be less abundant (lowering price).  This type of activity stabilizes prices and makes them more accurate indicators of long-term scarcity.�  If futures contracts exist, they enhance market participants’ ability to estimate prices for the months ahead, because futures prices are set today on the basis of participants’ expectations of upcoming supply and demand conditions. 



Users and producers of commodities with volatile prices almost always choose to deal in the short-term markets, employing futures, options, swaps, and other financial instruments to allocate risk.  Long-term commodity contracts that carry fixed prices rarely occur.  Some market participants save on the cost of transacting by entering long-term agreements whose prices are usually linked to the spot market.  However, a long-term fixed-price contract like utilities offer to most of their customers is in reality riskier than one that varies with the market.



If the market quickly and accurately builds new information about the future into today’s prices, that price will be the best available prediction of tomorrow’s price since it contains all of the information available to the market.  Price will in fact change tomorrow as new information comes to the market, but tomorrow’s move is intrinsically unpredictable today.  The longer is the contract that locks in today’s spot market price, the greater will be the expected difference between contract price and the market price that actually prevails when it ends.  An industrial user purchasing power under a fixed-price contract may face competitive disaster if market price falls and its competitors can resource themselves in the market. �



Participants in electric markets should behave no differently.  In the future, buyers and sellers of electricity will likely trade in the short-term market, then use standard financial instruments to cope with risk.  As of this writing, there are six regional futures contracts traded for electricity, four of which began trading as recently as July and September of 1998.  Those four deliver to PJM, Cinergy, TVA, and Commonwealth Edison. All six contracts still have relatively small volumes and are mostly traded by utilities and marketers, since in all but a handful of states retail customers do not yet purchase power directly.�  Contracts that deliver to the Midwest are so new that we cannot yet determine their effect on the frequency of spikes.  (Line losses for long-distance transmission and constraints on transmission capacity may necessitate contracts with more delivery points than for other commodities.)



The experience of gas, however, may provide an analogy to electricity.  As gas futures have become more widely traded, the link between futures and spot prices has become tighter. �  With the exception of isolated instances at the start of open access to pipelines, the history of free-market gas has been devoid of spikes.  Futures contracts in gas have become the building blocks of new instruments to deal with particular risks, such as weather, and there is every reason to expect the same in electricity.



In gas, the dollar value of futures now exceeds the value of annual sales of gas itself.  The year 1997 saw an average open interest of 200,000 contracts and a total of over 11,000,000 contract trades on the New York Mercantile Exchange.�  Many factors have contributed to price stability in the new markets for gas, and futures contracts are surely one of them. 



The shock of the price spikes probably led some Midwestern utilities and marketers to change their trading methods and their portfolios of electricity-based assets.  We cannot firmly conclude that the relative ease of contracting and hedging in the West is responsible for its lack of spikes.�  We do know, though, that western markets have traded substantial volumes of power since the 1970s.  Relatively standardized contracts (now including futures) have evolved, in addition to customized contracts that more closely meet the needs of trading parties.�  The West has a wider variety of electricity options than the East, and more possibilities for short-term swaps of fixed for variable prices.�



More innovative instruments particularly applicable to power markets will probably emerge, such as the Internet-based futures market for four-hour on-peak power being tested by an alliance between the British Columbia Power Exchange and Energy and Environmental Economics, Inc.�  Other innovations are coming from insurers who are offering policies and setting premiums tailored to the individualized risk situations of power producers and consumers.�



Although it is impossible to predict all of the risk management devices and contracts that might be invented to serve electricity markets, we remain confident that any market participant willing to pay to avoid risk will be able to do so.  

 

Whither competition?



	Competitive electricity markets offer a number of long-term benefits that are often unappreciated in the current policy debate.  These benefits are conspicuous by their absence in the states most affected by the price spikes.  The spikes would likely have been less severe, or perhaps even nonexistent, if competition were more fully developed in the Midwest.  Even critics who fear competition would not eliminate spikes should note that commodity markets have developed myriad methods of shielding people from price risk.  There is no reason the same would not occur in competitive electricity markets.



�CHAPTER VI



POLICY RECOMMENDATIONS AND CONCLUSIONS



	The available evidence suggests that bulk power markets performed remarkably well in the face of heavy strains in June and July 1998.  Though the price spikes were unprecedented, only a tiny fraction of power actually traded at prices exceeding $100/MWh.  Elementary economics suggests that the price increases would create incentives to move power into the Midwest, and power flowed in wherever transmission constraints permitted – primarily from the South.  Once the highly abnormal supply and demand conditions changed, spot power prices quickly returned to normal.



	Though the story of the price spikes is largely a success story, the half-regulated, half-competitive nature of electricity markets exacerbated the problems.  The U.S. electric industry is in a transition from regulated monopoly to competition.  Under the old monopoly model, regulation protects consumers from price spikes, and service curtailments are avoided because customers pay excessively high prices to ensure that utilities invest in enough capacity to meet any peak period demand at the regulated price.  All customers must thus buy an expensive insurance policy against price spikes and service interruptions.  In a competitive market, price spikes are possible, but everyone who wants power at the market price can get it, and each customer has the opportunity to pay a different “insurance premium” in exchange for protection from price risk.  Customers who can most easily moderate their usage will likely accept more price risk than customers who cannot do so.



	The current situation is an unstable mixture of monopoly and competitive elements.  As regulated retail monopolies, utilities still must provide as much power as customers want at the regulated price – but they bid for peak-load power in deregulated bulk power markets.  Since customers receive no signal that power is more scarce and no incentive to conserve at peak times, they do not conserve when bulk power prices rise.  Administrative practices that allow system operators to cut exports prevent power from flowing to regions where it is in short supply.  Nonprice rationing of transmission, meanwhile, prevents willing power sellers from moving their power to willing buyers.  Demand is higher, supply is lower, and hence prices spike higher than they would if consumers knew what the peak period power really cost.



For these reasons, wholly competitive and deregulated markets could have made the price spikes less severe.  Other proposed “solutions” would merely cover up or aggravate the problem.  We believe five policy conclusions flow from our analysis:     



Don’t shoot the messenger



Price controls for electricity trades may make price spikes illegal, but they will not solve the underlying problems:



Lack of real-time pricing means that most power users do not see prices that vary with supply and demand.  As a result, customers who are highly price-sensitive fail to conserve when prices are high.



NERC’s Transmission Loading Relief process constrained the flow of power into the Midwest.



Recall of capacity within PJM prevented power from flowing to the Midwest.



Uncertainty about the future of competition has discouraged construction of new generating capacity in the region.



In short, operating practices based on non-economic criteria and controls on electricity prices “solve” the problem the same way more general wage and price controls “cure” inflation.



Short-term costs of price controls



Price controls will not solve any problems, but they will generate costs.  Price controls will prevent willing buyers and willing sellers from concluding transactions in times of peak demand or reduced supply.  This raises the risk that someone will involuntarily go without power -- something that did not happen in June 1998.  There were no blackouts, and no retail customers had their power involuntarily curtailed.  Some people did not like the price they had to pay to get power, but anyone who was willing to pay for electricity got it.



To understand the inefficiencies created by price controls, compare the June 1998 situation with the results of price ceilings on interstate natural gas in the 1960s and 1970s.  In that case, price spikes were prevented for two decades.  Instead, even residential customers suffered service curtailments throughout the 1970s during periods of peak demand.  This widely-acknowledged disaster prompted both FERC and Congress to lift price controls in the 1980s.



Long-term costs of price controls



Some proponents of price controls have argued that they are necessary if FERC is to fulfill its legislative mandate to ensure that bulk electric prices remain “just and reasonable.”  Under this logic, very high prices are very clearly not cost-based prices, and so they must per se be unreasonable.



Unfortunately, this approach tries to make a case that price controls are reasonable by comparing a price at one point in time with some measure of average cost.  This is not a relevant comparison.  To determine whether a price is generating “unreasonable” returns, one must compare a stream of revenue over time with a stream of costs over time.  If the revenues exceed the costs by an amount that yields a supra-competitive rate of return, then some of the prices at some point in time might be unreasonable.  But to perform this comparison, one must take into account the prices charged in all periods, not just the price in one period of exceptionally high demand.   



More fundamentally, this argument for price controls ignores the true nature of economic cost.  At times of peak demand, the true economic “cost” of electricity is not the cost of fuel, labor, and some arbitrarily-assigned portion of capital costs; the cost of a kilowatt-hour is its value in its next best alternative use.  The only way we can discover this “social cost” is to let market participants bid against each other.



Investors in new generation plants then use this price behavior to form expectations about future prices.  If they expect peak and off-peak prices together to yield a stream of revenues sufficient to cover the costs of new capacity, then they will build new capacity.  Controlling prices would deprive investors of crucial information about the value of electricity at peak periods, and it would discourage investment by combining unlimited downside risk with limited upside profit potential.  Instead of reflecting assessments of future marketplace demands, investments in new capacity could reflect nothing more than speculations about how regulators will adjust the price control in the future.



Encourage retail competition so that price-sensitive customers will use less power in periods of low supply or high demand.



All price behavior is caused by the interaction of supply and demand, and the June 1998 price spikes are no exception.  Electricity supply in the Midwest was tight because of weather, scheduled maintenance, and institutional constraints that prevented more power from flowing into the region.  Prices at the margin soared at certain times in part because demand did not respond to the tighter supply situation.



Demand failed to respond largely because few power consumers saw price signals telling them to conserve.  This was a direct result of the fact that retail markets remain regulated.



The current electricity situation bears a striking resemblance to policies that severely distorted the natural gas market in the early 1980s.  At that time, pipelines’ customers, and ultimately consumers, paid regulated prices that reflected the weighted average cost of gas purchased by pipelines.  As a result, the demand side of the market did not receive price signals that reflected the cost or value of the gas.  In addition, some new sources of gas developed in the early 1980s were extremely expensive and would never have been developed in a normal, competitive market.  But excessively costly wells were drilled, and pipelines purchased the gas because they “needed” the supply.  Pipelines “needed” these high-cost gas supplies because they had to stand ready to provide gas at regulated prices.  They could afford to purchase high-cost supplies because they could average the price of the high-cost gas with low-cost gas.  The resulting poor quality of price signals to consumers fostered inefficient investments in gas production that increased the size of pipelines’ “take or pay” problems once prices were freed and customers found out what some of this gas really cost.



The current situation presents a similar danger of contributing to future “stranded costs.”  In times of peak demand or short supply, bulk electricity prices are artificially high because cost-of-service rates fail to inform consumers that electricity has become more scarce, and hence more valuable.  Some degree of new investment in peak-load capacity may be called for in the wake of June 1998’s price spikes.  But in the next year or two, utilities could propose to invest in an inefficiently large and excessively costly amount of peak capacity in the absence of real-time prices, because consumers will have little information and no incentive to conserve at times of peak demand.  The cost of this expensive peak capacity will simply be averaged into the customer’s bill.



In the short run, consumers will pay more for electricity than they would be willing to pay if they saw prices that truly reflected the value of the resources used to produce peak-load power.  Over the longer term, the excessive investment induced by the lack of real-time price signals today will produce higher stranded costs once the retail market is deregulated and real-time pricing options arrive.  For this reason, accurate long-term investment decisions require that retail competition be implemented as soon as possible.



No one seriously proposes that all retail customers – particularly residential and small business customers – should pay hourly spot market prices for electricity.  But retail competition would allow all retail customers to select the combination of price risk and price savings they prefer.



Even the smallest residential customers may prefer an arrangement that gives them lower prices in exchange for an agreement to cut back their consumption in times of peak demand, when hourly spot prices are high.  Computer chip technology makes it relatively easy to cycle major appliances on and off, depending on the time of day or the price of electricity.  The hourly spot market price might trigger the computer chip to turn an appliance off, but the customer would simply pay a reduced monthly bill in exchange for reducing consumption. 



Some larger, price-sensitive industrial customers would likely choose to purchase at rates that vary at least somewhat with the hourly spot market.  In doing so, they can pocket price savings during normal times and avoid price spikes by shutting down or using their own emergency generators when prices reach unacceptable levels.  Such a strategy requires robust markets and widely-available, real-time information about prices if firms are to respond in a timely fashion.  Alternatively, the company or its energy supplier can hedge against electricity price risks in the futures and options markets. 



Advocates of the status quo might argue that complete retail competition is not necessary to mitigate price spikes, on the grounds that price spikes can be prevented as long as some significant segment of customers sees real-time prices and moderates usage accordingly.  Industrial customers, for example, account for about one-third of US electricity usage, and perhaps real-time prices for them would be sufficient to mitigate the problem.



It is true that only some customers need to moderate their usage to reduce peak prices for everyone.  But in the absence of a competitive market, we have no way of knowing which customers are most willing to do this.  Some industrial customers may be quite willing to have their power interrupted when prices are high, while others might be willing to pay a premium for firm service.  A century of regulatory assumptions notwithstanding, even residential customers are a diverse lot, and there is room for innovative marketers to offer some price savings to residential customers who agree to cut their usage at peak times.  A significant virtue of retail competition is that it would permit any customer to select the most desirable option.  Retail choice for everyone would let each customer decide how much price risk he or she is willing to bear.  



Avoid policies that restrict market participants’ ability to hedge, transfer, and otherwise cope with risk.



	Not all marketplace participants will want real-time pricing, and no one seriously proposes forcing residential customers to pay spot market prices for electricity.  This is where risk management instruments become crucial.



As long as customers want to avoid the risk created by real-time pricing, electricity marketers have an incentive to offer other types of pricing arrangements.  These options could include fixed prices per kwh, prices that fluctuate within defined bands, or even a fixed monthly charge that does not vary with electricity costs or usage.�  However, such options are not free.  To offer them, the marketer must either shoulder costly price risks or transfer the risks to someone else.  Either course of action requires the customer to pay the equivalent of an insurance premium to avoid the risk of large fluctuations in the electric bill, and many customers are likely willing to do so.    



	For this reason, risk management devices like futures, options, swaps, straddles, and even more esoteric products play a crucial role in allowing even the residential customer to select a desirable combination of price and risk.  Intelligent use of these “derivatives” redistributes risk to those who are most willing to bear it.  For this reason, regulators should avoid limiting the use of derivatives in the name of “prudence,” and they should also avoid actions that increase transaction costs or regulatory burdens on market participants who choose to use risk management tools.  



Let efficient prices allocate generation and transmission capacity to whoever values them most highly.



Another factor contributing to the Midwestern price spikes was PJM’s decision to recall capacity, thus cutting exports.  This action reduced the amount of power available in the Midwest by keeping less expensive PJM power “home” and by preventing generators in other regions form exporting power to the Midwest through PJM.  The PJM decision was essentially nonprice rationing that prevented power from flowing to the customers who valued it most.  



Transmission Loading Relief also reduced the Midwest’s ability to import power.  TLR is a set of administrative rules that effectively allocate control over scarce transmission capacity.  Unfortunately, TLR requires the curtailment of large volumes of power trades in a large region to obtain a small reduction in the load at a transmission interface.  Disruption in power markets would have been minimized if access to scarce transmission capacity, including interface capacity, were allocated by efficient prices and voluntary trade rather than administrative rules.  A prerequisite to a market in transmission capacity is the creation of tradable rights to use transmission capacity.



Principles to guide the creation of transmission capacity rights



A detailed blueprint for capacity rights in transmission is beyond the scope of this study.  However, economic literature suggests several characteristics of a well-functioning system of property rights in transmission.�  Transmission rights should be:



Well-defined – Any holder of a transmission right should receive an entitlement to move up to a specified amount of power, for a specified amount of time.



Nondiscriminatory – To facilitate competition, all prospective buyers should be able to acquire transmission rights under the same terms and conditions that the transmission-owning utility itself receives.



Stable and predictable – Decisions about investments in generation capacity often depend on the security and stability of transmission rights to get the power to market.  Once nondiscriminatory transmission rights are established, neither regulators nor the transmission-owning utilities should be permitted to alter their terms or conditions.  Any necessary qualifications or possible constraints required by reliability considerations should be spelled out in advance.



Transferable – To ensure that transmission is used by whoever values it most highly, buyers should be permitted to resell their transmission rights.



Short-term benefits of capacity rights



	In the short term, tradable capacity rights help ensure that transmission and generation capacity are used by whoever value them most highly.  In practice, this means that the self-interest of market participants would move the maximum amount of power into a region that faces high demand and short supply.  This is precisely the type of behavior that helps mitigate price spikes.



	The idea that market participants will move power from where it is more plentiful to where it is less scarce is more than mere theory.  Data from June 1998 confirm that electricity prices in different regions tend to move together where institutional arrangements allow power to flow.  Power could flow most easily from southern regions into ECAR, and so prices in each of these markets changed by about the same percentage from hour to hour.  On the other hand, geographical or institutional constraints prevented much power from moving from Texas, the mid-Continent, and the East to the Midwest.  Prices in these regions remained lower, and significant sources of supply in these regions were unavailable to dampen the Midwestern price runups.



Long-term benefits of capacity rights



	Tradable capacity rights also possess a significant long-term benefit that could economically reduce the risk of future price runups.  By providing a market price signal about the value of transmission, capacity rights would give marketplace participants crucial information about the tradeoff between building more transmission capacity and building more generation closer to the loads.



	This market price signal is necessary to ensure that additional power supplies reach the Midwest at the lowest possible cost.  The June 1998 price spikes suggest that more power is needed in the Midwest, but they do not say anything about the most economical way of supplying that power.  Will the additional power be more affordable if it is imported from other regions, or if more generating capacity is built nearer the load?  In the absence of market-based transmission prices, we simply do not know.  Nonprice rationing of transmission deprives decisionmakers of information needed to make tradeoffs between local and distant generation options.



	Transmission capacity rights also promote better decisions about generating capacity by giving the builders of new capacity assurances that they can actually move power to where it is needed.  In the absence of clear property rights in transmission capacity, generators face greater risk of being shut out of markets by utilities trying to foreclose competition or regulators continually rewriting the transmission rules.  This uncertainty raises the cost and reduces the amount of new generation capacity, increasing the risk of price spikes at times of peak demand. 



Permit diverse contracting options instead of mandating the use of standardized, centralized exchange institutions.



In the wake of the June 1998 price runups, some observers have called for the creation of a centralized Midwestern electricity market or power exchange in place of bilateral telephone trading.  Conversely, British regulators fear that similar price spikes will become common in their country if they permit bulk power transactions outside of the government-mandated trading pool.�  The principal argument for a centralized market is that bilateral trading fragments information, increases transaction costs, and encourages some participants to make uninformed trades.



Unfortunately, advocates of centralized markets assume that electricity is a homogeneous commodity.  While it is true that one generator’s power is physically identical to that produced by other generators, there is plenty of room for diversity in the terms and conditions of the contract under which the power is bought and sold.  Different buyers may want to contract for power a few hours ahead, a day ahead, or weeks or months ahead.  They may want very firm delivery commitments that cannot be interrupted except in dire emergency, or they may be quite willing to accept interruptions in exchange for a lower price.  Some buyers or sellers might want to deal only with the most reputable parties, while others might be willing to accept a greater risk that the other party will default in exchange for a better price or other contract terms.  Some might be willing to bear a great deal of price risk, while others may want various types of price guarantees.



Bilateral markets can be especially valuable in crisis situations such as occurred in the Midwest in the summer of 1998.  Faced with severe generation and transmission constraints, different types of power buyers can better deal with their own situations if they have access to a wide range of alternatives.  Mandatory participation in a centralized exchange limits the number of alternatives available, foreclosing some beneficial transactions.



At best, the argument for a centralized spot market is an argument for making that option available to market participants who want to use it.  For those who simply want to buy or sell power at standard terms and for standard increments of time, a centralized power exchange may indeed generate useful information and economize on transaction costs.  Other market participants, however, may place great value on buying or selling electricity at terms other than those set by the power exchange.  If they are willing to shoulder greater information and transaction costs in order to get the contract terms that better fit their own situations, they should be permitted to do so.
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