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“A monopoly granted either to an individual or to a trading company has the same effect as a secret in trade or manufactures.  The monopolists, by keeping the market constantly

understocked, by never fully supplying the effectual demand, sell their commodities much

above the natural price, and raise their emoluments, whether they consist in wages or profit, greatly above the natural rate."

          

                                   Adam Smith, The Wealth of Nations.





�	Restructuring the Industry 

��Throughout their regulated history, electric utilities have been regulated as vertically integrated monopolies that control all three components of electricity: generation, transmission, and distribution.   Generation is the process of actually creating electricity through such means as coal-fired, gas-fired, hydroelectric, and nuclear power plants.  Transmission refers to the network created to move electricity across large distances through high voltage lines.  The distribution system is the set of lower voltage lines that moves power off the transmission system and to the end users.



In a restructured market, the provision of electricity would be unbundled.  That is, the generation, transmission, and distribution of electricity would be separated into distinct functions performed by different entities.  Some advocates of  electricity reform support divestiture by utilities, which would require each component of production to be a separate entity.  Functional unbundling would not require divestiture but would require firewalls to be established between the different components of  producing and delivering electricity production.  Contrary to natural monopoly theory, the market for generating electricity has proven to be highly competitive and this component of electricity production would be open to full competition in a restructured market.  On the other hand, transmission and distribution of electricity will in all likelihood remain regulated, at least in the short run.  Transmission may ultimately prove to be competitive as well.  However, to the extent transmission and distribution remain regulated, more innovative approaches to regulation should replace traditional rate of return regulation, which has created substantial inefficiencies in the market for electricity.
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�Executive Summary

Good intentions aside, regulators' efforts to ensure a dependable, affordable supply of electricity  have in fact left consumers with an expensive, clumsy structure that is substantially inferior to what consumers could bargain for in a free and open marketplace. In the case of electric utilities, the visible hand of regulation has failed to replicate the effects of the invisible hand of competition.



This point is most obvious when comparing electricity prices across geographic regions. Prices paid in one jurisdiction are often much higher than prices in nearby areas. Moreover, the prices of power in some regions are higher than necessary when compared to power available from other regions, even taking into account the cost of transportation. The isolation of regional markets has created a hodge podge of prices and rates that defies economic logic and destroys the gains from specialization and trade that competition would bring.



The failure of electricity to respond to what economists call the Law of One Price is owed to rate of return regulation that allows firms to recover their capital costs irrespective of the opportunity cost of that capital. Consider the following horror story. Long Island Lighting built a nuclear power plant, Shoreham, that has never yet produced even a single kilowatt hour of electricity. Yet, amazingly, the consumers who live in LILCO’s exclusive franchise area are paying the company the highest prices in the country since they are forced to pay LILCO for this unused asset.



This simply could not happen in a competitive environment. If an unregulated company made the mistake of constructing a plant that could not legally or physically produce any output, competition from rivals would preclude the firm from charging a price to recover the errant capital expenditures. As in all other industries the owners of the firm would have to bear this cost. Yet by the quirk of utility regulation, LILCO got permission not only to build this imprudent plant, but to recover its costs even though it never went into commercial production. Some people claim this is because of a compact between the people and the company, where the regulators are the voice of the people. If so, the time has come for consumers to speak with another voice.



Around the country, there are some very efficient producers of electricity. These firms are currently restricted in the ways that they might sell the power they can produce cheaply to consumers who are stuck with higher cost producers. The losers are buyers of power who have their choices restricted by regulatory fiat. Competition is a better watchdog.



Summary of our Findings

The capital stock of electricity generation and transmission in the United States is considerably under used. Industry production rarely reaches its nation-wide capacity constraint. This occurs only in the two peak summer months, July and August. The rest of the time, the industry is producing at reduced load. This is where competition will initially change the industry. 



Economic researchers have noted the tendency for regulators, for whatever reason, to approve rates that are too high in the off-peak times. The nationwide averages of peak and off-peak rates are nearly the same.  Regulators do not impose the efficient prices that would equate consumption levels between peak and off-peak periods. The move to competition will remedy this inefficiency. 



As casual observation reveals, the price of gasoline is lowest in the winter months, when miles driven are the lowest, and price is highest in the summer when good weather and vacations induce increased family travel. In the case of gasoline, the price varies from season to season to ration fluctuating demand. This does not currently happen in electricity. Regulations keep the prices artificially high in the off-peak periods which discourages its use. Therefore, there is considerable idled capacity in the generation of electricity. Competition will break the price barrier and put unused capacity to work.



For instance, while some consumer choice exists now, the normal residential consumer has to pay the same price during the morning and evening peak periods to heat water as she or he pays on the weekends or during the low-demand early morning hours. Under competition this regulatory induced intransigence will fade and the prices during off-peak hours will fall. Competition will encourage residential consumers to buy larger electric hot water heaters with timers that heat during the lower-priced, late night or early morning hours, idling the heating elements during the high-priced daily peaks. As competition stimulates consumers to respond in this way, total cost per unit of hot water falls. This argument obviously extends to all consumers and across days and months. 



We expect that entrepreneurs with new ideas and approaches will enter as resellers and marketers to ensure that what is currently idled capacity gets efficiently used throughout the day/month/year. What this means economically is that price will be driven down by competition until consumption pushes up to the limit of what can reliably be produced. At a minimum, we see no impediments to pricing electricity in a way that smooths consumption over the seasonal cycle. There is 13.4 percent variation in consumption between the peak months and the average off peak. Based on our analysis of the flexible pricing deregulation will bring, we predict production will grow by at least this amount.



Smoothing the seasonal cycle of consumption is imminently feasible. Expansion of output will create no additional system control requirements. Monthly consumption in January and February is no more volatile than monthly consumption in July and August. The system is currently able to price July and August in advance and then handle the spikes that occur around average monthly consumption. We argue that the system can handle consumption of this same magnitude in the other ten months. The only thing that needs to change is the rate consumers are charged for electricity each month.



In a free and open competitive power market, it will be a relatively simple matter for competitive power marketers to sell power on a monthly basis, even to residential consumers. There is no reason why a residential consumer cannot negotiate directly with a power producer. If Georgia Power wants to sell electricity to residential customers in Charlotte, it can pay Duke Power for the cost of transmitting and distributing the power. This is the same model employed in modern long-distance telephony. 



In the broader context of general capacity utilization, we can reasonably forecast a competitive increase in electricity production in the range of 25 percent based on analysis of capacity availability. This gain can be accomplished by full utilization of conventional steam generating facilities. Generating facilities are currently idled a substantial portion of the year because demand is insufficient given current prices. There is 684 billion kwh of reserve power in conventional steam generation, which is 25.5 percent of total production. Fully employing this brings the capacity utilization of conventional steam-driven plants up to about 70 percent, which industry experts agree is an achievable production rate given scheduled and unscheduled maintenance requirements. 



In the short run, we estimate it is possible to produce at least 13 percent and possibly as much as 25 percent additional power yearly without adding one new generator or one new transmission wire. In order to induce consumers to buy this extra electricity, we estimate that competition will cause price to fall by at least 0.9 cents per kilowatt hour on average across all classes of consumers in the United States. (The current average price across all users is 6.9 cents/kwh.) Nine-tenths of a cent is the price decline necessary to smooth the seasonal cycle. The price decline could be as much as 1.8 cents if all base-load capacity is fully utilized. Based on current use rates, the minimum estimate for the immediate decline in power bills is $9.50 per month for residential consumers, and they could save $18 dollars or more. Individual commercial and industrial customers would gain even more off their monthly bills. A table at the end of this introduction summarizes these findings.



In the long run, as new and more efficient capital is put into place, additional gains will accrue. Modern technology gas turbines have improved fuel efficiencies even greater than those achieved by conventional steam generation. The best estimate is that new capacity can come on line at a price of 3 cents/kilowatt-hour. This is long-run average cost including operation, maintenance, and capital costs. Adding distribution costs to this, we estimate the long-run price of electricity to be around 3.9 cents/kwh on average. Even so, conventional capacity will be able to compete effectively with new capacity. Existing capacity has an average production cost of 2.9 cents/kwh.



If long-run competition, implemented by the use of new and improved gas-fired or coal technologies drives the average price of power to 3.9 cents/kwh, average consumption will increase 42 percent. This decline in price will bring an increase in consumer welfare of $107.6 annually billion which is the result of lower expenditures for current consumption plus the value to the consumer of the additional electricity used because of lower prices.  For the economy as a whole (considering both consumer and producer effects) the net welfare gain is $24.3 billion annually.



The long run price decline in electricity would likely reduce residential consumer bills by as much as $30 per month holding consumption constant at current levels. Based on the current bill of $69 per month, the decline is substantial, at least 43 percent on average.  Of course, in individual cases some will fall even more and others something less. 



Table I reports the current and projected prices of electricity under competition for the nation as a whole and each state individually.

�Table I�Household Saving in Monthly Electric Bill Under Competition and Constant Consumption

�Electric Bill per Residential Customer, 1994�Monthly Reduction in Houselhold Electricity Bill, Consumption Constant��National Totals�$68.86�$18.00��State�Electric Bill per Residential Customer, 1994�Monthly Reduction in Houselhold Electricity Bill, Consumption Constant��AK�$77.19 �$20.17��AL�$73.73 �$19.27 ��AR�$73.77 �$19.28 ��AZ�$89.84 �$23.48 ��CA�$60.18 �$16.73 ��CO�$44.93 �$11.74 ��CT�$78.85 �$20.61 ��DC�$50.68 �$13.25 ��DE�$75.73 �$19.79 ��FL�$82.42 �$21.54 ��GA�$73.17 �$19.12 ��HI�$76.78 �$20.07 ��IA�$63.82 �$16.68 ��ID�$58.78 �$15.36 ��IL�$65.77 �$17.19 ��IN�$61.20 �$16.00 ��KS�$62.66 �$16.37 ��KY�$59.19 �$15.47 ��LA�$84.89 �$22.19 ��MA�$61.90 �$16.18 ��MD�$81.79 �$21.38 ��ME�$63.70 �$16.65 ��MI�$49.09 �$12.83 ��MN�$51.17 �$13.37 ��MO�$65.16 �$17.03 ��MS�$76.02 �$19.87 ��MT�$48.66 �$12.72 ��NC�$82.95 �$21.68 ��ND�$63.15 �$18.51 ��NE�$57.37 �$14.99 ��NH�$73.51 �$19.21 ��NJ�$71.56 �$18.70 ��NM�$48.14 �$12.58 ��NV�$69.70 �$18.22 ��NY�$70.41 �$18.40 ��OH�$67.96 �$17.76 ��OK�$67.08 �$17.63 ��OR�$57.48 �$15.02 ��PA�$70.20 �$18.36 ��RI�$58.19 �$15.21 ��SC�$80.90 �$21.14 ��SD�$62.33 �$16.29 ��TN�$75.62 �$19.76 ��TX�$86.71 �$22.66 ��UT�$46.31 �$12.10 ��VA�$84.12 �$21.98 ��VT�$62.25 �$16.27 ��WA�$56.37 �$14.73 ��WI�$49.17 �$12.85 ��WV�$58.89 �$15.39 ��WY�$45.74 �$11.95 ��National Totals�

$68.86�

$18.00��Note: Data from DOE-EIA Form 861



Effects on Existing Producers

Lower electricity rates mean lower incomes for producers. Yet the impact will vary because some producers in the industry are more efficient than others. Some have very high costs, while others have low costs of production. Some firms have extremely high overhead costs, as much as one cent per kwh. Others have virtually no overhead expenses. Competition will drive the fat out of the overhead where it exists. Competitive firms cannot afford or sustain programs and employees who do not carry their weight. Ineffective or inefficient management will have to suffer the consequences of rivalry as more efficient firms traipse on their previously exclusive territory. Efficient firms will expand, and the high-cost firms will contract.



While some may focus their attention on the losses to producers, we argue more broadly that competition is good for the economy. The consumers held captive in the service territories of these utilities have been the true losers for far too long. The biggest problem with the electric power industry today is that it does not face competition. It is precisely the threat of losing out to a competitor that is the driving force of a free and open market. The real question should be, Do the gains to the winners outweigh the losses to the losers? In the case of electricity deregulation, our answer is a resounding “Yes.”



We estimate that approximately 35-40 existing publicly-traded electric utility firms will suffer significant equity losses because of price declines when deregulation comes. A similar number of low-cost producing firms will increase in value as they expand into regions and areas currently closed to them by regulations. There are fewer than 10 firms where the current book value of assets exceeds the current market value and about 10 more that are close to this margin. These firms are the only ones who might legitimately be candidates for the recovery of so-called “stranded costs.” All the remaining producers have equity values in excess of their book value of assets by a substantial margin and even though they will experience equity declines in the age of competition, the fair market value of their assets will be larger than their historical book value.



In sum, the estimates of the gains from deregulation are both substantial and redistributive. Consumer welfare will be greatly enhanced by lower prices. At the same time, the stock market value of many sellers will be diminished. The important point to keep in mind is that the gains to consumers far outstrip the losses to producers. We estimate that the net welfare gain to the economy in the short run is at least $1.9 billion annually and quite possibly as much as $24.3 billion each year in the long run.



Stranded Costs

The declines in equity value predicted for utility companies in the move to competition have led many observers to claim that the electric power industry will collapse into chaos if some compensation is not paid to the companies. This compensation is labeled “stranded costs recovery.” There is considerable rhetoric surrounding this issue, and the rhetoric obscures the simple fact: Stranded cost recovery is an issue of fairness, not economic efficiency, so long as stranded costs recovery, if done at all, is done correctly. 



There is no scientific economic necessity for the recovery of stranded costs. First, if financial failure of some utilities is the result of deregulation without stranded cost recovery, it will have no impact on production. Production is a cash flow question, not an equity/debt ownership issue. If electricity price is greater than average operating cost, then plants will generate electricity regardless of who owns them. Our estimates of price and cost suggest that there will be very few plants shut down because of deregulation. There have been several bankruptcies in the history of the industry, and in no case has system reliability ever been compromised or production curtailed.



Second, the absence of stranded cost recovery may cause the cost of capital in the industry to increase. This is good, not bad. Under the mantle of regulation, the industry has operated for too long with an artificially low cost of capital. As a consequence there has been an alarming level of investment in economically risky projects. It is partly the cost of these failed investments that have saddled consumers with excessively high prices. 



A similar misplacement of risk is what led to the Savings & Loan crisis. In the S&L crisis, government-subsidized deposit guarantees led managers to take on excessively risky projects. So, too, in the regulation of electricity. Rate regulation has shifted part of the financial risk of investment to consumers because regulators have stood ready to raise prices when faulty investments fail. As a result, financial investors were willing to undertake excessive investment in things like nuclear power. The experiences of Long Island Lighting and the Washington Public Power Supply System are notable examples of excessive investment and the disastrous consequences for consumers who were unwittingly, and therefore inefficiently, sharing the risk.



There are other elements to the stranded costs issue such as high-priced power contracts imposed on utilities by regulatory authorities. Some argue that utilities should be made whole because past regulation creates a one-way “compact” that requires compensation when new laws change the rules. The Court has rejected this claim before: “[w]e find no basis in constitutional history, judicial interpretation, political history, legal scholarship, or persuasive argument to conclude that [a right to trust the federal government and to rely on the integrity of its pronouncements] exists under ... any ... provision of the Constitution of the United States.”� Moreover, as a question of fairness we take the position that any “compact” between a government and its citizens is two-sided. In the case of electric utility regulation, consumers were to be offered and producers were to supply electricity at competitive prices. 



No matter how this question of fairness is resolved, stranded costs will have no impact on the competitive operation of the industry so long as their recovery, if it occurs, is done correctly. The essential point is that any stranded costs that are recovered must be recovered by means of a lump-sum payment or access charge for the use of electricity.  The access charge should be based on user capacity. There should be no unit-charge tacked onto price to recover stranded costs. A unit-charge recovery fee will distort the relation between marginal cost and price, and this will decrease the gains from competition. In the limit, stranded cost recovery in the form of a unit-charge would offer little different from the current system. If policy makers choose to offer utilities stranded cost recovery out of sense of political fairness, the gains from competition are maximized by stranded cost recovery in the form of access charges.



Effects on the Aggregate Economy

Our analysis suggests that with competition, annual Gross Domestic Product (GDP) is projected to be 2.6 percent higher annually in the long run. To gain some perspective, had we reached long-run competitive prices and use of electricity in 1995, GDP would have been higher by $191 billion. Each year that competition is delayed costs the American economy output of this magnitude. Therefore, delaying competition for, say, ten years in the interest of providing a “smooth transition” must be weighed against lost economic growth during that period on the order of two trillion dollars.



Figure 1 charts the cumulative, lost GDP from continuing regulation. The chart reveals that even a short period of transition imposes substantial opportunity costs on the economy. For instance, a five-year wait is estimated to cost the economy as much as three-quarters of a trillion dollars over that time period.



Figure I

�

Note: GDP is assumed to grow at long-run average rate of 2.5%per year. Competition is assumed to raise GDP by 0.8% for the first 2 years and 2.6% per year after that. 



The dynamic gains from allowing competition to serve the market for electric power are likely to be many times the magnitude of the annual static gains of $1.9 billion to $24.3 billion in net social welfare and $191 billion in GDP. These dynamic gains come from many sources; electricity costs will decline as the return to innovation are enhanced in a competitive market. Declines in the price of electricity have been shown to stimulate productivity growth in many industries. We live in an era in which many are concerned with the competitiveness of American industry, and lower prices for electricity enhance American competitiveness.



Many proposals to increase international competitiveness involve trade policies which threaten to restore consumer choice and raise prices.  Deregualation of electricity involves no such deliterious effects on consumers and will immediately increase American competitiveness relative to the rest of the world.



Transmission

Transmission gets power from one region to another. Distribution puts the transmitted power into use at the consumer level. Currently, these two factors contribute about one cent to the overall cost of electricity. Since both systems, distance transmission and local distribution, have capacity to carry the extra power that competition will provoke, the current cost of these services is not expected to increase. In fact, competition between transmitters could conceivably reduce transmission expenses marginally. There is also reason to believe that advancing technologies in meter reading and billing might lower the cost of local distribution as well.



A major concern about the coming of competition is the problem with local monopoly distribution. A buyer can contract with almost any producer to generate and supply electricity, but that same buyer has to receive the power through a single, monopoly distributor.  In the absence of effective local regulation, the distributor stands to be able to extract a monopoly charge robbing the consumer of most or all of the gains from competition.



A similar concern is raised about transmission. If interleaving transmitters are allowed to place a charge on every kwh that might pass over their lines, then so-called transmission fee “pancaking” reduces both the geographical reach and the viability of competition. Since electricity does not flow in a direct path between any two interconnected points, it is illogical and uneconomical to force transmitters to pay a fee based on straight-line distance between any two points. Since in this case, distance does not matter in physics, it should not matter in economics either. 



There is some reason to believe that open competition in transmission can produce an efficient market. That is, deregulation of transmission, in the same fashion that deregulation is proposed for generation, may be sufficient to bestow the fruits of competitive market efficiency on consumers. So long as a transmitter can create a “contract path” for power to flow regardless of the actual movement of the electrons, then buyers and sellers are free to make deals 

with the various competing transmitters as they choose. To the extent that duopoly and collusion might prevent the competitive result here, the existing antitrust agencies have authority to intervene. 



Alternatively, we would propose that FERC impose rules that recognize the exact nature of electricity transmission. That is, cost is not distance related. Moreover, since the marginal cost of transmission of electricity is essentially zero, the prices paid for access to the transmission grid should be lump sum and not unit based. Access fees are superior to unit based fees for transmission and distribution as they do not distort the real cost of producing and delivering electricity.



Most observers see the transmission system continuing to be regulated in some form or another. One approach is for transmission facilities to be separated from generation facilities and transmission to continue to face rate regulation. They would be paid based on their historical costs multiplied by an allowed rate of return. An obvious improvement on this would be to compensate them on the basis of true economic replacement cost.



Another approach is for an independent system operator to be created for each unified electricity grid region. The idea is that this agency is franchised out in a competitive-bid based process. The electricity grid operator bids on terms of transmission price and system operation. The lowest qualified price wins the contract. The system operator contracts with transmission facility owners for the use of their lines and equipment. 



Regardless of which system is adopted, there are some considerations that are important in designing the perfect pricing structure for the use of the transmission facilities. Except during peak-load periods, the transmission system has no opportunity cost, and hence the efficient marginal price is zero. Consequently, the appropriate form for payment is access fees. These fees should be tied to generation capacity and consumer line size. The access fees should be designed to recover the fixed costs of installation and the continuing costs of maintenance and operation. 



Similar arguments are made concerning local distribution. There are choices. First, generators and bundling repackagers can be left to their own devices to contract with local distributors. In spite of the local monopoly in distribution, the offer of reciprocity and other techniques can be used to provide open access. Alternatively, local regulators can mandate open access with regulated tariffs based on audited cost of delivering power. Again, access fees and charges are economically superior to unit-cost based tariffs for transmission and distribution



	Which method of organizing transmission and distribution would better serve the free and open market desired? Should we simply open the door to free contracting, or should rates be mandated by FERC and local PUCs? The answer is not clear, and further study is warranted, but for now, both systems appear acceptable.



Conclusions

The electric power industry is a vital cog in the U.S. economy. It touches the lives of every firm and person. For most of the 20th century, state and federal regulators have been charged with making this industry work efficiently. Their efforts have been noble if not perfect. Over the past 25 years, changing conditions have made it increasingly difficult for well-intentioned regulators to emulate the effects of competition. The time has come to unleash competition. Prices are too high, and they are not uniform across the land. Inefficient producers are not punished as they would be by competition, nor are efficient producers rewarded. And consumers bear too large a share of the risk and therefore the cost of capital.



If regulation ever was the right way to organize electricity production and consumption, it is no longer. As deregulations in airlines, trucking, and telecommunications amply demonstrate, a free and open market offers consumers and producers lower prices and more options. The economy is the winner.



We close with a review of our major conclusions:



Deregulation will bring forth a more abundant, lower priced supply of electric power whenever and wherever it is currently being sold in excess of marginal cost.



The long run price decline in electricity would likely reduce residential customer bills by as much as $30 per month holding consumption constant at current levels. Based on the current bill of $69 per month, the decline is substantial, at least 43 percent.



The gains to the overall economy from deregulation are substantial, on the order of $1.9 billion to $24.3 billion annually. Gains to consumers are even greater—estimated to be between $22.1 and $107.6 billion annually. 



The impact of competition on the macro economy is substantial as measured by increases in GDP, lower prices, and increased employment. GDP is predicted to increase by 2.6 percent per year or $191 billion in 1995 terms.



There is no economic reason to go slow in the ajustment to competition. The transition should proceed expeditiously.  For instance, policy makers considering a 10-year delay in competition to ensure a “smooth transition” should temper that judgement against the fact that the cost of waiting ten years would be on the order of $2 trillion in lost GDP.



There are two fundamental overcharges in the regulated pricing of power in the current system: (1) excessive charges levied on off-peak electricity consumers and (2) the non-cost based regional differences in prices.



Competition will lead to greater utilization of existing capital in the near term, and to more efficient expansion of capital in the long run. 



Some argue that a compact between the state and electric power producers mandates the forced recovery of stranded costs. This argument ignores the other side of the compact that consumers should pay rates consistent with competition.



Consumers should no longer be forced to compensate imprudent investments in nuclear power plants when cheap power was and always has been abundantly available for bulk purchase at the time of construction. 



Efficient organization of the electricity transmission grid should not be built on distance-based pricing. Transactions costs should not be imposed on power sales based on distance from buyer to seller to the extent that simultaneous transactions by other buyers and sellers offset the electricity flow. 



Since competition will cause prices to fall, profits for some existing electric utilities will also fall. However, since these lower prices will result from increased output, production facilities will not be idled.



Electric utilities with declining profits will experience a fall in their stock prices and possibly their bond prices. Some portion of the decrease in the value of these securities is called “stranded costs.” Stranded cost recovery is an income redistribution issue that will have no effect on electric utility consumption or production so long as it is done efficiently. By their very nature, stranded costs cannot cause facilities to be idled.



If the failure to recover stranded costs raises the future cost of capital to electricity investors, this is efficient. Currently, consumers of electricity inefficiently bear a large portion of the risk inherent in capital investment even though they have almost no say in how those investments are made.



Efficient stranded cost recovery can only be accomplished by means of lump-sum payments such as access charges for electricity users or subsidies taken from general tax revenues. Exit fee recovery of stranded costs mutes the effects of competition and traps consumers with inefficient producers.



Financial failure of some utilities will not be an economically or operationally catastrophic event. It has happened before in the electric power industry for both public and investor-owned operations. There was no stoppage of production from existing facilities in the failed enterprises nor diminution of prudent investment.



Table II�Impact of Retail Competition in Electric Power Summary of Findings

Output Expansion�Seasonal Cycle�Full-Utilization of Conventional Steam�Long-Run Competitive Equilibrium��Percentage Change in Consumption�13.4 %�25.5%�42.4%��Overall Reduction in Price�.9 ¢/kwh�1.8 ¢/kwh�3.0 ¢/kwh��Reduction in Price for Residential Consumers�1.1 ¢/kwh�2.2 ¢/kwh�3.6 ¢/kwh��Gain in Consumer Surplus�$22.1 billion annually�$57.6 billion annually�$107.6 billion annually��Gain in Social Welfare�$1.9 billion annually�$7.5 billion annually�$24.3 billion annually��**Decline in Average Bill to Residential Consumers�$9.50 per month per household�$18.00 per month per household�$30.00 per month per household��Decline in Average Bill to Commercial Consumers*�$57.32 per month per user�$109.07 per month per user�$181.36 per month per user��Decline in Average Bill to Industrial Consumers*�$947.66 per month per user�$1,803.38 per month per user�$2,998.57 per month per user��* Current consumption rate is held constant



�Table III�Electricity Consumption Profiles by Type of Customer by State—1994 �“Average Electricity Bill (Average dollar sales divided by customer, Monthly)”

�Electric Bill per Residential Customer�Electric Bill per Commercial Customer�Electric Bill per Industrial Customer�Electric Bill per Residential Customer Under Competition�Electric Bill per Commercial Customer Under Competition�Electric Bill per Industrial Customer Under Competition��National Totals�$68.86�$414.90�$6,859.93�$50.86�$306.46�$5,067.08���Current Consumption�Projected Consumption��State�Electric Bill per Residential Customer�Electric Bill per Commercial Customer�Electric Bill per Industrial Customer�Electric Bill per Residential Customer Under Competition� Electric Bill per Commercial Customer Under Competition�Electric Bill per Industrial Customer Under Competition��AK�$77.19 �$510.94 �$10,188.57 �$57.02�$377.41�$7,525.78��AL�$73.73 �$260.65 �$8,420.81 �$54.46�$192.53�$6,220.02��AR�$73.77 �$323.90 �$2,058.40 �$54.49�$239.25�$1,520.44��AZ�$89.84 �$635.55 �$10,247.94 �$66.36�$469.45�$7,569.63��CA�$60.18 �$474.94 �$9,003.60 �$44.45�$350.82�$6,650.51��CO�$44.93 �$311.86 �$18,495.17 �$33.18�$230.36�$13,661.44��CT�$78.85 �$721.81 �$6,641.93�$58.24�$533.17�$4,906.05 ��DC�$50.68 �$1,776.03 �$1,032,166.67 �$37.44�$1,311.86�$762,409.06��DE�$75.73 �$468.57 �$19,736.63 �$55.94�$346.11�$14,578.44��FL�$82.42 �$395.88 �$3,065.61 �$60.88�$292.42�$2,264.41��GA�$73.17 �$477.42 �$8,135.59 �$54.05�$352.65�$6,009.35��HI�$76.78 �$483.13 �$39,165.14 �$56.71�$356.86�$28,929.30��IA�$63.82 �$246.21 �$11,431.63 �$47.14�$181.86�$8,443.96��ID�$58.78 �$262.86 �$4,211.43 �$43.42�$194.16�$3,110.77��IL�$65.77 �$497.98 �$38,588.79 �$48.58�$367.83�$28,503.58��IN�$61.20 �$337.51 �$7,690.51 �$45.21�$249.30�$5,680.59��KS�$62.66 �$336.19 �$2,664.99 �$46.28�$248.33�$1,968.49��KY�$59.19 �$221.98 �$9,776.00 �$43.72�$163.96�$7,221.04��LA�$84.89 �$449.37 �$7,113.48 �$62.70�$331.92�$5,254.37��MA�$61.90 �$531.62 �$4,989.06 �$45.72�$392.68�$3,685.16��MD�$81.79 �$406.98 �$7,732.96 �$60.42�$300.62�$5,711.95��ME�$63.70 �$337.22 �$10,314.05 �$47.05�$249.09�$7,618.47��MI�$49.09 �$489.01 �$11,387.09 �$36.26�$361.20�$8,411.06��MN�$51.17 �$223.59 �$9,562.04 �$37.80�$165.15�$7,062.99��MO�$65.16 �$391.06 �$4,753.54 �$48.13�$288.86�$3,511.20��MS�$76.02 �$275.53 �$6,698.21 �$56.15�$203.52�$4,947.63��MT�$48.66 �$216.12 �$4,025.61 �$35.94�$159.64�$2,973.52��NC�$82.95 �$354.43 �$10,415.77 �$61.27�$261.80�$7,693.60��ND�$63.15 �$235.15 �$3,234.43 �$46.65�$173.69�$2,389.11��NE�$57.37 �$245.53 �$3,519.79 �$42.38�$181.36�$2,599.89��NH�$73.51 �$388.81 �$5,275.02 �$54.30�$287.20�$3,896.39��NJ�$71.56 �$632.23 �$6,907.38 �$52.86�$466.99�$5,102.13��NM�$48.14 �$373.24 �$3,625.45�$35.55�$275.69�$2,677.94��NV�$69.70 �$317.82 �$34,429.19 �$51.48�$234.76�$25,431.09��NY�$70.41 �$577.59 �$14,044.95 �$52.01�$426.63�$10,374.29��OH�$67.96 �$458.97 �$8,202.19 �$50.20�$339.02�$6,058.54��OK�$67.08 �$293.98 �$2,460.85 �$49.55�$217.15�$1,817.71��OR�$57.48 �$290.41 �$6,153.66 �$42.46�$214.51�$4,545.39��PA�$70.20 �$414.45 �$7,961.89 �$51.85�$306.13�$5,881.04��RI�$58.19 �$474.56 �$3,930.54 �$42.98�$350.53�$2,903.29��SC�$80.90 �$319.55 �$21,455.05 �$59.76�$236.04�$15,847.76��SD�$62.33 �$243.69 �$3,336.82 �$46.04�$180.00�$2,464.74��TN�$75.62 �$99.54 �$4,444.09 �$55.86�$73.53�$3,282.62��TX�$86.71 �$430.36 �$4,395.10 �$64.05�$317.89�$3,246.44��UT�$46.31 �$407.87 �$1,720.80 �$34.21�$301.27�$1,271.07��VA�$84.12 �$415.04 �$12,345.47 �$62.13�$306.57�$9,118.97��VT�$62.25 �$335.67 �$7,889.60 �$45.98�$247.94�$5,827.65��

�Current Consumption�Projected Consumption��State�Electric Bill per Residential Customer�Electric Bill per Commercial Customer�Electric Bill per Industrial Customer�Electric Bill per Residential Customer Under Competition� Electric Bill per Commercial Customer Under Competition�Electric Bill per Industrial Customer Under Competition��WI�$49.17 �$285.76 �$11,635.22 �$36.32�$211.07�$8,594.34��WV�$58.89 �$261.21 �$3,121.01 �$43.50�$192.94�$2,305.33��WY�$45.74 �$254.85 �$5,947.96 �$33.78�$188.25�$4,393.46��National Totals�$68.86 �$414.90 �$6,859.93 �$50.86�$306.46�$5,067.08��Note: Data from DOE-EIA Form 861



�Chapter 1�Introduction

The electric power and distribution system in the United States stands on the verge of major change. An industry regulated by local, state, and federal government for the best part of the past 75 years is about to switch to some form of competition. The move to competition brings with it a host of questions. The purpose of this study is to address and analyze these critical issues.� In the end, we call for the unleashing of competition to bestow its generous benefits on consumers of power in the United States. Competition in electricity will serve the public interest in much the same way that deregulation in trucking, airlines, and telecommunications has served the American economy.



Electric utilities have been regulated in the United States virtually from their inception. Early regulation took place at the municipality level as most power poles and distribution systems used public streets and roads. However, in 1907 Wisconsin and New York legislators created state utility commissions, and by 1914, 27 states had electric utility regulatory commissions. The Wisconsin law became a prototype for other state enactments. All existing utility franchises were converted to indeterminate franchises. Each new franchise was required to have a certificate of convenience and necessity. State public service commissions were authorized to set service standards and rates and they were given the ability to control the issuance of new financial securities. The sharp distinction between private firm and government enterprise had vanished.



The economic theory of natural monopoly has been used to justify the apparent need for regulation of electric utilities. A natural monopolist is a firm that enjoys falling average cost as it expands output. By virtue of declining average cost, one firm can produce any given level of output more cheaply than any other number of firms. This line of argument dictates that the free market will fail. As one firm grows to take advantage of declining average cost, it loses itscompetitors, and consumers do not reap the rewards of economies of scale. With just one seller, the magic of competition is missing, and price is not forced to cost. 



Early on, pundits, academics, and politicians latched onto the natural monopoly story. The public interest theory of regulation was the outcome. In such a regime, regulators control investment and pricing decisions by natural monopoly electric utilities. The public utility regulators attempt to capture the gains of decreasing average cost and prevent the welfare losses of monopoly. In the perfect world, regulators set price equal to average cost. The economy enjoys the benefits of economies of scale, electric utilities are compensated for their costs of production, and something akin to economic efficiency attains.



In practice, public utility commissions faced with the nearly impossible task of assessing the true average cost of production resorted to rate-of-return regulation. Public utility companies have been allowed to make what regulators judge as prudent capital investments and charge prices that recover operating costs plus a “fair-rate-of return” on these investments. While acknowledged by both sides of the debate to be imperfect, this system  has been the essence of electric utility production and distribution for the past 75 years or so.



The time has come to end the cross-subsidies, inefficient production, and higher prices—in some places much higher prices—than dictated by production costs. As many have noted, regulation produces little incentive to minimize costs. Production processes in the electric power industry have changed. The old and questionable claim that the industry is characterized by declining average cost is now nothing more than a thin veil. The reality of politics has consistently overcome the logic of economic theory in the process of rate regulation. Regulated firms that make imprudent investments are often allowed to recover their investments when comparably situated competitive firms would have had to suffer the consequences of poor managerial decisions.  Firms that build power plants that are too costly are not punished by the forces of competition that preclude cost recovery in competitive industries. Symmetrically, firms that operate efficiently and build cheap plants are required to pass some of those cost savings onto consumers in the form of lower prices. The risk of investment has been inefficiently shifted from producers to consumers, artificially reducing the cost of capital and over-stimulating investment. 



The visible hand of regulation has failed to replicate the effects of competition. This point is most obvious when comparing the dispersion and distribution of prices across geographic regions. Prices paid in one jurisdiction often bear little resemblance to prices in nearby areas owing to the strange way that regulation allows for recovery of costs. Moreover, the prices of power in some regions are higher than necessary when compared to power available from external sources including the cost of transportation. The closing of regional markets has created a hodge podge of prices and rates that defies economic logic and destroys the gains from specialization and trade that competition would bring.



In addition to the fact that regulation succumbs to politics, mounting evidence accumulated by economists has essentially erased the original idea that electricity production is a natural monopoly in the first place. There never really was a natural monopoly in generation. To the extent that there appeared to be one, natural monopoly was in transmission, distribution, and system control.� For a while the size of generating facilities grew, but this trend seems to have reversed. Indeed, the newest innovations in electricity production suggest that small, natural gas fired turbines may become the efficient production margin in the industry. The large steam driven power plants may become the relatively inefficient capital. 



It now appears that the forces of competition will be released from their regulatory chains. Our goal here is to define the relevant issues and present an analysis of the changes under way.



The Issues

The transitions to competition in airlines, trucking, and telephony demonstrate the wide variety of issues that plague change. The economic theory of regulation paints a fairly clear picture of what is involved. Regulation has allowed public utilities to exchange their acceptance of rate of return regulation for the grant of an exclusive (monopoly) franchise territory. The utilities have been insulated from competition. Regulators have been only too happy to supply the required legal mandate and oversight, and they have used the regulatory authority to provide some benefits to politically sensitive groups. The existence of the state public service commissions has acted like a lightning rod to collect political forces. For instance, citizens with environmental concerns have brought pressure on public service commissions to subsidize windmill electricity production. 



While some argue that past regulation creates a “compact” that requires compensation when new laws change the rules, the Court has said in this context:



[the] Plaintiffs seek to secure from this court a ruling, admittedly without precedent, that there exists a hitherto judicially unrecognized and undefined individual constitutional right under the Ninth Amendment “to trust the federal government and to rely on the integrity of its pronouncements.” We find no basis in constitutional history, judicial interpretation, political history, legal scholarship, or persuasive argument to conclude that such a right exists under the Ninth Amendment, or any other provision of the Constitution of the United States.�



Any compact between a government and its citizens is, of course, a two-sided compact. In the case of electric utility regulation, consumers were to be offered and producers were to supply electricity at competitive prices.



Deregulation portends to turn the regulated world of electricity on its head. The basic outline of our analysis of electricity deregulation is to: 

define changes in economic variables that will occur because of competition 

examine the changes to determine which groups benefit and which lose 

propose methods for making competition work most efficiently 



What will be the price of electricity? Which firms will produce? What types of firms will be most successful under competition? What types of facilities will be most affected by deregulation? Will the industry become more concentrated or will additional producers come on line? What are the welfare changes associated with deregulation? What institutional structures are necessary to assure deregulation passes the baton to a competitive market? These are the major questions that we attempt to answer.

�Chapter 2 �Competitive Prices & The Short-Run Stock of Capital

In this chapter we analyze the short-run impacts of a move to competition. Several issues emerge. Currently, the existing power production facilities in the United States are not employed to the limit of their physical capabilities. Regulations cause this under utilization. Competition will employ these intermittently idle facilities. Here we attempt to estimate how much under-used capacity exists and the amount of additional power that will be forthcoming when the shackles of regulation are released. Our focus at the outset is on the short-run adjustment process. That is, we only examine the impact of competition on existing facilities in this chapter.



Electric power production and distribution is uncommon in at least one important way. Massive facilities are used to produce only one product. These facilities, once constructed, remain viable for a very long time subject to periodic maintenance. Power plants are specialized resources. Once the capital is in place there is little that it can be used for except to produce electricity. Add to this the fact that most plants last for a relatively long period of time, and we are left with the conclusion that the long-run profitability of capital is not the prime issue that it is in other industries. Grocery stores come and go as the returns to capital in that industry vary. This is not the case with electric power production. There is a lot of capital in place in the industry that will remain in production regardless of the return it enjoys. Only the long-run investment decision to add new capital hinges on the current or expected future return to capital.



In the short run, which can be quite long in calendar time, productive capacity does not depend on market price. The short-run supply of electricity is made up from the existing firms in the industry. The intersection of short-run supply and demand determines price. At the practical, plant level, so long as a facility can recover all of its marginal operating costs, it produces output and contributes supply to satisfy demand at the market equilibrium price. In a competitive market, existing facilities that are specialized to production in a single industry will continue to operate regardless of their return on investment so long as they recover their incremental operating costs. In the electric utility industry this means that all power plants that receive revenues in excess of their operating costs will continue production in a competitive regime.� 



Competitive price will ration consumption and exhaust capacity at or above a price equal to marginal operating cost. We employ this approach to forecast the near-term competitive-market price of electricity. The striking fact about the regulated electric power industry is that there is a substantial amount of capacity under utilization that exists only because of regulation. Notice that we do not use the phrase “excess capacity.” In the current state of electric power pricing, off-peak users of electricity pay very nearly the same price as peak-period users. This causes existing capacity to be under employed in the off-peak periods. We ultimately address the question of whether peak capacity is excessive. But that issue aside, the current productive capacity in the electric power industry, which may or may not be excessive in the peak periods, is definitely capable of generating more output in the off peak. At the same time, consumers in one political subdivision pay prices determined not by the forces of supply and demand, but instead by some artifact of accounting records and regulatory interpretation. This means that their neighbors, by random chance, can pay significantly higher or lower prices for the same product. This is not the way that competition normally works.



The current stock of physical capital represents a limit on the potential increases in industry output in the short run. Existing electric generators can only supply so much power. However, industry production only reaches this nation-wide capacity constraint occasionally; this occurs only in the two peak summer months, July and August. The rest of the time, the industry is producing at reduced load. In July and August, actual consumption is closest to system capability. Thus, when competition emerges, average price will decline the least in July and August. On the other hand, price can fall substantially in the off-peak periods, and consumption can increase. This is where competition will initially change the industry. 



The Margin of Competition in the Short Run is the Off Peak

Competition in electric power in the short run is a process in which the price of off-peak power is driven down to the point where capacity is fully utilized. Such an idea has a rich history in the economics literature.� Indeed, many researchers over the years have argued that the hallmark of rate regulation in the utility industries has been the mispricing across the production-consumption cycle. Numerous papers have been written, and the theory concerning the efficient peak and off-peak prices has been pounded out and galvanized. It can be summarized succinctly: First, price should be no lower than marginal operating cost. Second, given a capacity constraint, the efficient price is one that rations demand. 



For example, consider an off-peak period with insubstantial demand. The efficient price is marginal operating cost. At this price, quantity demanded does not exhaust capacity. Hence, there is no reason to use price to ration capacity. If some capacity is idle, price should fall to the value of marginal operating cost in order to induce as much consumption as possible subject to recovering the opportunity cost of other resources embodied in the recovery of marginal operating cost. Capacity is economically free during these periods and should be treated as such. Examine Figure 1. When demand is slack, D1, the optimal price is P1 and consumption is q1.



Next, consider an off-peak demand that is sufficiently large to exhaust capacity at a price equal to marginal operating costs. This is demand D2 in Figure 1. Price in this off-peak period should be sufficiently high to ration capacity. Price should be set sufficiently above marginal operating costs so that quantity demanded is equal to the capacity output level. In other words, the rate of consumption in this off-peak period should be the same as the rate of consumption in the peak period. The optimal price in this situation is P2, and consumption is qmax. Indeed, when prices are set efficiently, the thing that designates the peak period is the height of price in that period not the level of consumption. The peak period is characterized as the period which requires the highest price in order to ration the scarce capacity. This demand is labeled Peak in Figure 1, and the efficient price is Pp. Output is still qmax. Only price has adjusted.



�Figure 1

�



Economic researchers have noted the tendency for regulators, for whatever reason, to approve rates that are inefficiently high in the off peak. A standard regulated rate schedule has peak and off-peak prices that are nearly the same. Possibly, there is some price discount that is granted to off-peak users, but generally it is less than the efficient amount. This is clear because there remains a substantial variation in consumption over the cycle. The efficient prices that would equate consumption levels between peak and off-peak periods are not imposed by regulators. By implication, the move to competition will remedy this inefficiency. For instance, as casual observation reveals, the price of gasoline is lowest in the winter months, when miles driven are the lowest, and price is highest in the summer when good weather and vacations induce increased family travel. In the case of gasoline, the price varies from season to season to ration demand. This does not currently happen in electricity. Regulations keep the prices high in the off-peak periods. Therefore, there is considerable untapped capacity in the generation of electricity.



There are numerous examples of markets where prices vary daily or seasonally to smooth out demand. The principle is broad in practice, and electricity under competition will be no exception. Under competition with the current production capacity, off-peak prices will be driven down and the capacity utilization differential between peak and off-peak will decline. 



Monthly production and consumption cycles vary substantially. The peak months are July and August. During these months, consumption has averaged 272 billion kwh over the two years 1993 and 1994.� By contrast, consumption in the off-peak months has averaged 241 billion kwh. The off-peak consumption is about 13 percent less than the peak. While consumption has varied, price has not, at least not that much. Average price in the peak is 7.1 cents per kwh. Average price in the off peak is 6.7 cents per kwh. Consumption varies by 13 percent, but price only varies by 3 percent. We predict that competition will reverse this contrast. Competition will cause price to vary more and the level of consumption less.



There are actually multiple production and consumption cycles. Demand for electricity varies over the months, during the week, during the day, and interregionally along all these lines. In a peak load analysis of the electric power industry, the argument is that the industry can supply at all times the same level of electricity that it currently supplies in the peak months, weeks, days, or even hours. Scheduled maintenance and reliability are factors in this analysis; we return to address these issues in a moment. Recognize that during some off-peak periods, demand may be insubstantial so that even efficient pricing will not completely flatten the load curve. Even so, the current consumption levels of electricity are too low in the off-peak periods because current regulations do not allow the price to vary as much as it will under competition. That is, under competition with the current production capacity, off-peak prices will be driven down, and the capacity utilization differential between peak and off-peak will decline. 



The limit of competitive efficiency is real time pricing. While that pinnacle of pricing perfection may take some time to develop, we anticipate that demand management programs will expand under competition as they have in the telecommunications industry. With enhanced demand and price management, we expect that the immediate effect on average consumers is that they will find that price falls in what are now off-peak periods. They will increase their off-peak use as a result. For instance, a current residential consumer has to pay the same price during the morning and evening peak periods to heat water as she/he pays on the weekends or during the low-demand early morning hours. Under competition this regulatory induced intransigence will fade and the prices during off-peak hours will fall. Residential consumers will be induced to buy larger electric hot water heaters with timers that heat during the late night/ early morning (low price) interval and idle the heating elements during the high-priced daily peaks. Price per unit of hot water falls. This argument obviously extends to all consumers and across days and months. 



We expect that entrepreneurs with new ideas and approaches will enter as resellers or producers to ensure that what is currently under utilized capacity gets efficiently used throughout the day/month/year. What this means economically is that price will fall for off-peak or average demanders up to the point where consumption equals the reliable capacity constraint.



Competition should face few impediments in flattening consumption across the months. Competition will force utilities to price power low enough in the off-peak months so that capacity is fully utilized. This can happen almost immediately because there are no additional costs of distribution. Consumers are already metered monthly. No additional measuring and meter reading is necessary to charge prices on a monthly basis. Consumers can know in advance what they are going to pay. It will be the price low enough to induce them to use all reliably available capacity currently on the system. Recognize that nothing in this scenario is different from what happens now. There is virtually no additional paperwork or monitoring required for competition to work. Moreover, because of the threat of competition, power companies will be forced to lower their bills to consumers without widespread switching of providers. In the end, competition will leave most customers with no hassles and a lower bill. A large number of AT&T long-distance consumers got exactly this benefit without any action on their part as AT&T cut the price of long-distance service when faced with competition from Sprint and MCI.



Flattening consumption across the months should create no additional system control requirements. Monthly consumption in January and February is no more volatile than monthly consumption in July and August. The system is currently able to price July and August in advance and then handle the spikes that occur around average monthly consumption. We argue that the system can handle consumption of this same magnitude in the other ten months. 



In a free and open competitive power market, it will be a relatively simple matter for competitive power marketers and aggregators (who buy power in bulk to resell to groups of customers) to sell power on a monthly basis—even to residential consumers. In the extreme, there is no reason why a residential consumer cannot negotiate directly with a power producer. If Georgia Power wants to sell electricity to residential customers in Charlotte, North Carolina, it can pay Duke Power for the cost of transmitting and distributing the power. Again, this is the same model as employed in long-distance telephony. We discuss efficient transmission pricing below.



Most importantly, competition should be allowed to drive price down because it is a social loss for the physical plant of the electric power industry to be under used in all but two months of the year. The benefits of competition in part are redistributive. That is, the lower prices consumers will enjoy will come out of the revenues received by the utilities. However, competition generates a net social gain. The increased capacity utilization implies an increase in consumer surplus over and above the cost to the utilities. The economy is made better by competition.



Seasonal Cycle: Competitive Prices Resulting from Smoothing the Load across the Months

The construction of the forecast of the competitive result that we call seasonal smoothing can be seen by inspection of Figure 2. Shown there is demand for peak and average off-peak consumers. Since price is essentially the same peak and off peak, we label this price PR. This price clears the market during the peak period, but leaves slack capacity in the off-peak months. Off-peak consumption is qR. Unused capacity is qmax - qR. This capacity can be put to use by the lowering of price to pC.



Figure 2

�



Competition will cause the consumption level in the off-peak months to equal that in the peak months. The question becomes, what is the required reduction in price to induce an increase in consumption in the off-peak periods? We need to find the required reduction in price, PR - PC, to induce an increase in consumption from qR to qmax. To do this, we estimate demand elasticity. Elasticity is a measure of the relative slope of the demand curve. It reflects the relative intensity of consumers’ preference for electricity and depicts consumers response to price changes. From the estimate of average demand elasticity, we forecast the price decline in the off peak that will be required to induce this additional consumption. 



Our estimates of electricity demand in the United States are presented in Volume II of this report. In succinct summary, we find total demand to have an average price elasticity of around �1. (The precise number is -.9757.) Elasticity is the percentage of change in consumption for a given percentage change in price. This means that in this case the efficient change in consumption in percentage terms requires an equal but opposite percentage change in price. We can solve for the price that will prevail under full and open competition when off-peak idle capacity is efficiently put to use.



Table 1 shows the monthly total consumption levels, current prices, and the forecast competitive prices that will induce capacity utilization. The average consumption in July and August is the target. Consumption in these two months averages 272 billion kilowatt hours. Consider the current consumption rate in January, which is 250 billion kwh. The required increase in consumption to fully use capacity is (272 - 250)/272 = 8.1 percent. To induce this increase, given a price elasticity of �1, price must fall by 8.1 percent. Given the current January price of 6.6 cents/kwh, the new 8.1 percent lower price is 6.0 cents per kwh. Similarly, price is predicted to fall in each off-peak month. The current average off-peak price is 6.7 cents/kwh. The average competitive off-peak price is forecast to be 5.7 cents/kwh. On average, competition will lower electricity prices by about a penny per kwh in the short run based on seasonal smoothing.



Table 1�Monthly Consumption, Current Prices, & Forecast Prices

Month�Electricity in billions of kwh�Current Average Price�Average Price to Utilize Capacity��January�250.0 �$0.066 �$0.060 ��February�232.2 �0.066 �0.056 ��March�230.7 �0.065 �0.055 ��April�216.5 �0.064 �0.051 ��May�216.8 �0.066 �0.052 ��June�243.5 �0.070 �0.062 ��July�272.5 �0.071 �0.071 ��August�271.7 �0.070 �0.070 ��September�252.2 �0.070 �0.065 ��October�229.5 �0.067 �0.056 ��November�223.2 �0.065 �0.053 ��December�240.7 �0.066 �0.058 ��Average Off Peak Price��$0.067�$0.057��

In the current regime, electricity prices are not uniform across the user classes. Each class within the total pays a different price: residential the highest, industrial the lowest, and commercial demanders in-between. The current distribution of prices in July and August is such that residential consumers pay 8.1 cents/kwh, commercial clients, 7.2 cents/kwh, and industrial users, 5 cents/kwh. The distribution of prices raises a number of interesting questions about the nature of a competitive regime. In all probability, the current mix of prices across the user classes is driven both by cost considerations as well as willingness-to-pay and current competitive alternatives. Residential consumers have the biggest demand of the three classes. Industrial users currently have some access to competitive markets. Because industrial users often have their own power sources, they can agree to purchase lower quality intermittent power from the utility. Also, the cost of distributing electricity to them and metering their usage is substantially lower per kwh than it is for residential customers. Competition will reduce the price differentials that are a result of demand considerations. However, it is likely to accentuate the differentials that are cost-based.



Table 2 shows the distribution of the average seasonal-smoothing prices across months and customer classes. Average price in each month will fall to the point where capacity is fully utilized. However, the average price will be distributed across the customer classes. A simple forecast of the competitive outcome is that the relative prices across customer classes will stay the same. Residential consumers will still pay more than commercial customers, who pay more than industry. Table 2 shows our forecast. For instance, average residential off-peak price falls from 8.1 to 6.8 cents/kwh. While it is possible that the price differentials will compact as a result of competition, the average off-peak price for residential users will probably not fall much below 6.5 cents/kwh on average just based on monthly smoothing. This is because the average off-peak price does not change as a result of compacting the distribution of prices. The average price induces consumption to the capacity limit and at that limit, rations use. However, compacting the distribution of prices shifts the gains from competition marginally to favor residential and commercial customers relative to industrial users. How this aspect of the competitive market will play out is open to speculation and depends upon additional analysis of the cost of service by class. Even so, the average price will fall to the point where capacity is fully employed over the months in the year.�



Table 2�Distribution of Price across Months and Customer Type

Month �Average Price to Utilize Capacity�Competitive Residential Price�Competitive Commercial Price�Competitive Industrial Price��January�$0.060 �$0.072 �$0.064 �$0.045 ��February�0.056 �0.067 �0.059 �0.041 ��March�0.055 �0.066 �0.059 �0.041 ��April�0.051 �0.061 �0.054 �0.038 ��May�0.052 �0.063 �0.056 �0.039 ��June�0.062 �0.075 �0.066 �0.046 ��July�0.071 �0.081 �0.072 �0.050 ��August�0.070 �0.081 �0.072 �0.050 ��September�0.065 �0.077 �0.069 �0.048 ��October�0.056 �0.068 �0.060 �0.042 ��November�0.053 �0.064 �0.057 �0.039 ��December�0.058 �0.070 �0.062 �0.043 ��Average Off Peak Price�$0.057 �$0.068 �$0.061 �$0.042 ��

Figure 3 demonstrates the current (1994) state of monthly prices and the competitive, market clearing prices (averaged over all classes of consumption). Note the higher variability in prices under competition. We have exchanged variability in consumption for variability in price.�
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Figure 4 compares the competitive prices each month by class of customer. Note how the price for each class cycles across the months. These cycles follow the weather. A larger number of cooling-degree days leads to higher monthly prices. Again, while these prices cycle, the corresponding demand/load curve is flattened.
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Consumer Welfare

Competition drives price down and consumption up. Consumers gain. The standard approach to measuring this gain uses the concept called consumer surplus. Consumer surplus is the area under the demand curve and above price.� The benefits of competition bestowed on consumers are measured as the increase in the area of consumer surplus. That is, as price goes down, the area under the demand curve and above price increases. The increase can be broken into two pieces. One is the amount that consumers’ bills would go down if they did not consume any additional electricity. The other is the net gain they get from the additional consumption they choose at the lower, competitive price. The net gain from the additional consumption is the area under the demand curve minus the extra dollars spent on this extra consumption. The net gain from the additional consumption is a net gain for society. It is called the “welfare triangle.” Lower prices make consumers better off even if they do nothing. Moreover, lower prices offer consumers the option of purchasing additional quantities of the cheaper commodity. Both components add to consumer welfare when prices go down.



Examine Figure 5. The price decline from PR to PC increases consumer welfare by the area of  Dabc. It is the net of the value of the extra electricity minus the price paid for the additional consumption. Computation of the first part of the increase in consumer surplus is relatively straightforward. This is just the net price reduction in each month shown in Table 1 multiplied by the current level of consumption in those months. When this is added up over the year we find that competition will increase consumer welfare by $22.1 billion annually. Again, this is the effect of lowering price on the current level of consumption. 
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On average, competition that smooths the seasonal cycle of production will lower electricity prices by about a penny per kwh. As of 1994, the average residential consumer bill was $69.86, but this varies significantly across regions.  The average residential consumer bill was $89.84 per month in Arizona, but only $44.93 in nearby Colorado. Examine Table 3. What will happen to these bills under competition if no additional power was consumed and rates were allowed to adjust over the annual cycle? The answer is the first piece of the change in consumer welfare. Based on a current average residential price of 8.3¢/kwh and a projected competitive price of about 6.8¢, our most conservative estimate is that the average current bill (with no quantity adjustment) will fall from about $69 to about $59.50. This is a decrease of about $9.50/per month on average. Using alternative methods, we later show that this bill could fall as low as $39 per month (quantity constant), reducing the average residential customer’s bill by about $30 per month. The average residential consumer fares very well under competition.  



Table 3�Electricity Consumption Profiles by Type of Customer by State—1994�Average Electricity Bill (Average Dollar sales divided by customer, Monthly)

�Electric Bill per Residential State�Electric Bill per Commercial State�Electric Bill per Industrial State��National Totals�$68.86�$414.90�$6,859.93��State�Electric Bill per Residential Customer�Electric Bill per Commercial Customer�Electric Bill per Industrial Customer��AK�$77.19 �$510.94 �$10,188.57 ��AL�$73.73 �$260.65 �$8,420.81 ��AR�$73.77 �$323.90 �$2,058.40 ��AZ�$89.84 �$635.55 �$10,247.94 ��CA�$60.18 �$474.94 �$9,003.60 ��CO�$44.93 �$311.86 �$18,495.17 ��CT�$78.85 �$721.81 �“$6,641.93 ��DC�$50.68 �$1,776.03 �$1,032,166.67 ��DE�$75.73 �$468.57 �$19,736.63 ��FL�$82.42 �$395.88 �$3,065.61 ��GA�$73.17 �$477.42 �$8,135.59 ��HI�$76.78 �$483.13 �$39,165.14 ��IA�$63.82 �$246.21 �$11,431.63 ��ID�$58.78 �$262.86 �$4,211.43 ��IL�$65.77 �$497.98 �$38,588.79 ��IN�$61.20 �$337.51 �$7,690.51 ��KS�$62.66 �$336.19 �$2,664.99 ��KY�$59.19 �$221.98 �$9,776.00 ��LA�$84.89 �$449.37 �$7,113.48 ��MA�$61.90 �$531.62 �$4,989.06 ��MD�$81.79 �$406.98 �$7,732.96 ��ME�$63.70 �$337.22 �$10,314.05 ��MI�$49.09 �$489.01 �$11,387.09 ��MN�$51.17 �$223.59 �$9,562.04 ��MO�$65.16 �$391.06 �$4,753.54 ��MS�$76.02 �$275.53 �$6,698.21 ��MT�$48.66 �$216.12 �$4,025.61 ��NC�$82.95 �$354.43 �$10,415.77 ��ND�$63.15 �$235.15 �$3,234.43 ��NE�$57.37 �$245.53 �$3,519.79 ��NH�$73.51 �$388.81 �$5,275.02 ��NJ�$71.56 �$632.23 �$6,907.38 ��NM�$48.14 �$373.24 �$3,625.45��NV�$69.70 �$317.82 �$34,429.19 ��NY�$70.41 �$577.59 �$14,044.95 ���

State�Electric Bill per Residential Customer�Electric Bill per Commercial Customer�Electric Bill per Industrial Customer��OH�$67.96 �$458.97 �$8,202.19 ��OK�$67.08 �$293.98 �$2,460.85 ��OR�$57.48 �$290.41 �$6,153.66 ��PA�$70.20 �$414.45 �$7,961.89 ��RI�$58.19 �$474.56 �$3,930.54 ��SC�$80.90 �$319.55 �$21,455.05 ��SD�$62.33 �$243.69 �$3,336.82 ��TN�$75.62 �$99.54 �$4,444.09 ��TX�$86.71 �$430.36 �$4,395.10 ��UT�$46.31 �$407.87 �$1,720.80 ��VA�$84.12 �$415.04 �$12,345.47 ��VT�$62.25 �$335.67 �$7,889.60 ��WA�$56.37 �$321.46 �$5,792.11 ��WI�$49.17 �$285.76 �$11,635.22 ��WV�$58.89 �$261.21 �$3,121.01 ��WY�$45.74 �$254.85 �$5,947.96 ��Note: Data from DOE-EIA Form 861



One of the primary tenets of economics is the law of demand. The law says that people respond to lower prices by increasing their consumption. Some people respond more than others. Some respond quickly and others more slowly. It is nearly impossible for us to list all the ways that consumers will adapt to lower prices for power, but lower prices will have an impact on consumption. Lights will burn longer hours, and water heaters, clothes dryers, computers, yard lighting, security systems, and the like are used more. Falling rates will induce extra use of electricity and make a wide variety of appliances and services more attractive to consumers. For instance, some consumers will add additional hot water heaters, pool heaters, air conditioning, and similar devices where high prices have kept them out of the market. Some may switch from gas to electric heating and cooking. Real estate developers will switch at the margin to more electric appliances. Low and high income consumers will expand their use of cheap power. Commercial and industrial users will also react to lower prices. Some are expected to switch to more electricity intensive production processes.



Based on our estimate of nearly unitary elastic demand, the lower prices cause consumers to buy more electricity in the off-peak months. For this they get benefits in excess of this cost. The second piece of the consumer welfare gain is estimated to be $1.9 billion annually. The present value of this annual gain is $15.8 billion.� This represents the total value of price competition that would be gained by a move to retail wheeling based on seasonal smoothing. This is our lower bound estimate of the initial gains from opening the doors to competition.



Flattening the load curve across the months of the year is just the first step in the competitive process. All off-peak periods will begin to be priced more efficiently. Moreover, our simple analysis of the seasonal cycle assumes that the industry will expand production in the off-peak months to reach the output achieved in the peak. In order to investigate the full extent of the potential short-run gains from competition as well as posit a justification of our assumption that competition will be able to smooth the seasonal cycle, it is necessary to examine the production side of the industry more closely. 



Industry Capacity Utilization

Electric power consumption varies across the months by an average of thirteen percent. The cycle in consumption is mimicked in production and is pervasive across other cycles within weeks and days, so much so that the total capacity utilization in the industry is only about 52 percent. In other words, total output of electricity is only 52 percent of its potential. It is instructive to examine the nature of this idle capital. 



Table 4 shows data taken from information collected by the North American Electric Reliability Council (NERC). NERC collects these data in order to assess production reliability. They survey most but not all power plants in the country.  The information they disseminate involves the frequency and causes of production outages. 



�TABLE 4�Generating Availability Data �North American Electric Reliability Council (Average data for 1990-1994)

Type�Production�% of System�Capability�% of System�Capability Utilization Rate (includes idle time)�Percent of Time Facilities are Idle�Generator Capacity Utilization Rate when Running�Reserve Power �Percent Increase in Production�Full Capability Utilization�Capacity Utilization at Full Capability Utilization��System�2,682 ��4,196 ��63.9%�53.4%�87.3%�797 �29.7%�82.9%�70.7%��Steam Fossil Fuel�1,822 �68.0%�2,978 �71.0%�61.2%�29.0%�84.2%�684�37.5%�84.2%�71.6%��Nuclear�651�24.3%�698�16.6%�93.3%�0.0%�93.3%�0�0.0%�93.3%�69.8%��Hydro�145 �5.4%�270 �6.4%�53.8%�34.2%�80.7%�0 �0.0%�53.8%�48.9%��Gas Turbine�3�0.1%�69�1.6%�4.8%�97.8%�84.2%�54�1653.8%�84.2%�76.0%��Jet�1 �0.0%�34 �0.8%�3.6%�98.3%�72.4%�23�1937.6%�72.4%�66.1%��Pumped Storage�11 �0.4%�44�1.1%�23.8%�58.4%�54.6%�0 �0.0%�23.8%�13.4%��Multi-Turbine�27�1.0%�55�1.3%�48.3%�45.0%�82.8%�19�71.4%�82.8%�72.9%��Combined Cycle�13�0.5%�36�0.9%�37.0%�52.8%�75.5%�14�104.3%�75.5%�66.5%��Geothermal�8 �0.3%�11�0.3%�70.9%�7.2%�74.9%�0�5.6%�74.9%�68.7%��

Note: Production, Capability, and Reserve Power in billions of kilowatthours.  Capabiility deducts expected maintenance hours from total annual hours of potential operation. Capacity is based on total annual hours.
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Of total production reflected in these data (2.68 trillion kwh per year on average for 1990-1994) fossil fuel steam generation accounts for 68 percent. Nuclear accounts for 24 percent, hydro, 5 percent, and so on. The next column presents data on capability. Capability is capacity weighted by reliability. The relative capability numbers by type of facility vary from production. For instance, nuclear power makes up only 16 percent of industry capability. The implication of the fact that nuclear power is 16 percent of the capital stock but contributes 25 percent of actual production is that nuclear power plants are operated more closely to their capacity. 



No plant can operate at its maximum capacity continuously for the year. Plants require scheduled maintenance, and they break down randomly. The column labeled “Capability” in Table 4 reflects the number of hours in the year that the plant was ready for service. Capability deducts the maintenance time from the total hours of potential operation in the year in order to calculate an estimate of the maximum system output.



The system capability utilization was only 60.3 percent over the years 1990-1994. In other words, the electric power industry only produced 60 percent of the power it could have produced even accounting for the time that production facilities were necessarily off line because of maintenance and repair.  System capability utilization of 60 percent translates into system capacity utilization of 52 percent.  Notice the distribution of capability across plant types. Fossil fuel plants are right at the system capability average of 60 percent. Nuclear facilities on the other hand achieved 93 percent utilization, while gas turbines and jet engines had utilization rates in single digits. 



The cause of the distribution of these numbers is no mystery. Capacity utilization is low because a large portion of the capital is idle a significant portion of the time. Fossil fuel steam plants operate on average around 5,000 hours per year, and they are on reserve for 2,000 hours. These reserve shutdown hours are time that the plant could be producing but does not because there is no demand for the power. Of course, as economists we are quick to add, there is no demand for the power at current prices. The productive capacity is available to produce the power if anyone wants it. The reason no one wants it is that it costs too much. If price falls, the quantity demanded will increase, and capacity can be more fully utilized. 



Table 4 shows the percent of time that facilities are idle during the year in reserve shutdown mode. Some capacity is idled more than other. The capability utilization rate for gas turbines and jet engines reflects the fact that these types of generators are principally used to supply power at the peak. They are facilities that start up and shut down cheaply. They can be brought on line quickly to satisfy momentary surges in electricity usage. Electricity engineers must satisfy usage as it comes. If everyone turns on their lights at the same moment, there will be a large surge in demand and the system must instantaneously produce more power. This kind of load control is a requirement of the system and is the reason for a divergence in the utilization rates across the types of production facilities. Part of the under utilization of plant capacity when the plant is running is due to a required reliability margin.



Table 4 shows a forecast of the excess capacity in the system based on reserve power. This estimate is based on the available reserve hours by type of facility and does not include any additional power that may be available from reductions in the reliability margin. We have counted on a little extra power from nuclear plants and no extra power from hydro sources. The total system potential increase in production is nearly 800 billion kilowatts or a thirty percent jump, bringing system capacity utilization up to 70.7 percent.



The important thing about this estimate of capacity utilization and availability is that it comes from sources that are available in the off-peak periods, and it is larger than the estimated increase that we projected from a simple flattening of the seasonal load curve. In other words, our estimate of the price declines caused by competition is both believable and conservative. Indeed, based on this analysis of capacity availability, we can more reasonably forecast a competitive increase in electricity production in the range of 25 percent. This gain can be accomplished by full utilization of conventional steam generating facilities. There is 684 billion kwh of reserve power in conventional steam generation, which is 25.5 percent of total production. Fully employing this brings the capacity of conventional steam driven plants up to about 71 percent based on total hours in the year.



To repeat, our analysis here does not add any capital or equipment to the current state of the power industry. No new capacity is required to affect the changes we describe. Moreover, there is no reduction in maintenance or down time. Our expansion of output does not require any diminution of reliability margins. The analysis simply assumes that competition will exploit the current stock of capital to its capabilities at all moments in time, which are currently idled simply because of intransigent regulations. 



Prices and Consumer Surplus at Full Utilization of Reasonably Available Capacity

If we assume that competition will force the electric utility industry to fully employ its base load capacity, we estimate that electricity production will increase by 25.5 percent. This forecast is based on full utilization of reserve production hours at conventional steam facilities. It is net of the hours required at these facilities for scheduled and unscheduled maintenance. It does not include increased production by the secondary, peak load sources of power such as gas turbines or even the combined cycle and multi-boiler/turbine units. 



Based on our demand estimates, a 25.5 percent increase in power production due to increased use of existing capacity will cause an equal percentage decline in price.8 The current average price to the final consumer is 6.9 cents/kwh. An increase in power production of 25.5 percent will cause price to fall to 5.1 cents/kwh. Lower prices have two separate impacts on consumers. First, the power that is currently being purchased is now cheaper. This increases consumer surplus, but the lower prices reduce producer welfare. In effect, there is a transfer of wealth from producers to consumers based on their current consumption/production levels when prices fall. Consumers are better off by some amount, but producers are worse off by an equal and offsetting amount. Second, lower prices induce additional consumption and production that makes both consumers and producers better off. The first part measures the gross amount by which consumers are better off by lower prices, and the second measures the net gain to all of society. The second part is labeled society’s welfare gain.  Table 5 lists the household savings that will accrue to residential customers across the country and each state separately when competition employs capacity efficiently.



�Table 5�Household Savings in Monthly Electric Bill Under Competition and Constant Consumption

�Electric Bill per Residential Customer, 1994�Monthly Reduction in Houselhold Electricity Bill, Consumption Constant��National Totals�$68.86�$18.00��State�Electric Bill per Residential Customer, 1994�Monthly Reduction in Houselhold Electricity Bill, Consumption Constant��AK�$77.19 �$20.17 ��AL�$73.73 �$19.27 ��AR�$73.77 �$19.28 ��AZ�$89.84 �$23.48 ��CA�$60.18 �$16.73 ��CO�$44.93 �$11.74 ��CT�$78.85 �$20.61 ��DC�$50.68 �$13.25 ��DE�$75.73 �$19.79 ��FL�$82.42 �$21.54 ��GA�$73.17 �$19.12 ��HI�$76.78 �$20.07 ��IA�$63.82 �$16.68 ��ID�$58.78 �$15.36 ��IL�$65.77 �$17.19 ��IN�$61.20 �$16.00 ��KS�$62.66 �$16.37 ��KY�$59.19 �$15.47 ��LA�$84.89 �$22.19 ��MA�$61.90 �$16.18 ��MD�$81.79 �$21.38 ��ME�$63.70 �$16.65 ��MI�$49.09 �$12.83 ��MN�$51.17 �$13.37 ��MO�$65.16 �$17.03 ��MS�$76.02 �$19.87 ��MT�$48.66 �$12.72 ��NC�$82.95 �$21.68 ��ND�$63.15 �$18.51 ��NE�$57.37 �$14.99 ��NH�$73.51 �$19.21 ��NJ�$71.56 �$18.70 ��NM�$48.14 �$12.58 ��NV�$69.70 �$18.22 ��NY�$70.41 �$18.40 ��OH�$67.96 �$17.76 ��OK�$67.08 �$17.63 ��OR�$57.48 �$15.02 ��PA�$70.20 �$18.36 ��RI�$58.19 �$15.21 ��SC�$80.90 �$21.14 ��SD�$62.33 �$16.29 ��TN�$75.62 �$19.76 ��TX�$86.71 �$22.66 ��UT�$46.31 �$12.10 ��

State�Electric Bill per Residential Customer, 1994�Monthly Reduction in Houselhold Electricity Bill, Consumption Constant��VA�$84.12 �$21.98 ��VT�$62.25 �$16.27 ��WA�$56.37 �$14.73 ��WI�$49.17 �$12.85 ��WV�$58.89 �$15.39 ��WY�$45.74 �$11.95 ��National Totals�$68.86�$18.00��Note: Data from DOE-EIA Form 861



The decline in price due to efficient capacity utilization implies a gain in consumer surplus of $58.9 billion annually. The gain in social welfare is $7.8 billion annually. These second-look estimates of the gains from competition based on enhanced capacity utilization are bigger than the first-cut seasonal smoothing estimates and bolster our claims about the extent of the welfare gains from competition.



Producer Profits and Losses

An important question from the point of view of the utilities is the impact of competition on revenues and profits. Based on our demand estimates, revenue will not be substantially affected by competitive price reductions. Price declines will induce consumption increases of nearly identical proportion. Revenue is essentially unchanged.



Even though revenue does not change, the increase in output comes at some cost, since extra fuel is required to produce the additional output. Hence, the effect on net revenues and profits is negative. In order to investigate this aspect of the move to competition, an analysis of the cost structure of the industry is insightful. We will focus primarily on the investor-owned utilities.



Table 6 shows average revenue and average cost statistics across the investor-owned electric utility industry. Note that the average prices are somewhat higher than those reported when all utilities are included. Total operation and maintenance cost for the industry is 3.8 cents/kwh compared to average revenues of 6.6 cents/kwh across all sales. From the remaining net revenue comes payments to debt holders, taxes, and funds available to stock holders. Our interest in Table 6 is focused on the cost components. There are several points of note. First, the average cost of production is relatively low compared to the overall average cost. Production operation and maintenance for fossil fuel plants and for nuclear plants is slightly larger than 2 cents/kwh. Fossil fuel plants operate at a cost of 2.2 cents/kwh while nuclear plants put power on the system at 2.1 cents/kwh. Included in the fossil fuel cost is the fuel itself which makes up a substantial proportion, 1.67 cents/kwh. The rest of cost is made up of transmission, distribution, and administration, plus the cost of purchased power. Purchased power is a two-way street, however. Purchased power is a cost to the utility when it buys power but a revenue when it is on the other side of the market. The price is about 4 cents per kwh.



�TABLE 6�Average Revenues and Costs

Average Revenue ($):���Cost Ratios($):���from All Sources�$0.0656 ��Total Operation & Maintenance�$0.0382 ��from Sales to Final Customers�$0.0699 ��Fossil Fuels�$0.0167 ��from Sales for Resale�$0.0411 ��Op. & M. Fossil Fuel Plants�$0.0218 ��from Residential Customers�$0.0867 ��Op. & M. Nuclear Plants�$0.0208 ��from Commercial Customers�$0.0765 ��Op. & M. All Plants (excl. purch. pwr)�$0.0216 ��from Industrial Customers�$0.0535 ��Purchased Power�$0.0415 �����System Control�$0.0001 �����Adm & Gen.�$0.0053 ��Net Revenue:���Transmission�$0.0008 ��Net Income �$0.0073 ��Cust. Accts and Distribution�$0.0083 ��Net Cash Flow �$0.0155 �����Capital Spending on Plant�$0.0099 �����������������������Production (trillion kwh)��Production Ratios (% of net gen.):��Net Generation�$2.2158 ��from Fossil Fuels�0.7093 ��Purchased Power�$0.7135 ��from nuclear�0.2462 ��Total Transmission�$2.7675 ��from hydro�0.0357 ��Notes: Investor owned utilities from FERC Form 1.  Revenues and costs in dollars per kwh. Costs by plant type divided by net generation from plants of those types. Cost of purchased power divided by purchased power. Transmission, distribution, customer accounts, system control, administration, general expense, and total divided by total power transmitted.  



As we described above, competition will force the price of off-peak power down to the point where capacity is utilized. This will involve an increase in output of 13 to 25 percent. The question is, what will it cost? Based on our analysis of capacity, the increased power will come from conventional steam generation facilities. Table 6 shows that the major component of the marginal operating cost of these facilities, which is the fuel cost, is 1.67 cents/kwh. Running these plants more will involve some additional operation and maintenance. However, there will be little if any increase in scheduled maintenance, so the marginal maintenance issue is the increase in maintenance due to random break downs. Total operation and maintenance cost only accounts for 0.4 cents/kwh and forced-outage service hours only account for 23 percent of total service hours. Couple this with the fact that forced-outage hours only occur at 8 percent of service hours. In the final analysis, marginal operating cost for running the steam electric facilities full time is probably around 1.7 cents/kwh. Based on this, increasing total power production by 13 to 25 percent will increase cost of production for the investor-owned power companies by $5.05 to $9.61 billion. 



Competition may be able to squeeze other short-run efficiencies out of the system. We consider the possibility of reducing reliability margins. This is the amount of reserve capacity that is available at each moment in time in order to supply random peaks in electricity usage. Current estimates have the reliability margin at about 25 percent in the peak month, but this margin has varied substantially over the years. In the late 1960s, the reliability margin was below 15 percent when, by all accounts, system control technologies were far inferior to what we have now. 



On the other hand, it is expansive to forecast that competition can come up with distribution and marketing devices to allow all of the current, short-run underutilized capacity to be employed. Full utilization of capacity will require time-of-day, real-time pricing. This involves metering and contracting more intensively and extensively than is currently practiced. The industry has expanded substantially on this margin over the last decade. Even so, full capacity utilization will require more. How long it will take for competition to expand to the limit on these margins is an open question, and it is probably fanciful to expect that electricity usage at midnight will increase to the level seen at 7 a.m. even with advanced metering and demand control technologies. 



Summary of the Effects of Competition in the Short Run

In spite of the uncertainty associated with long-term forecasts, it is worthwhile to assess the impact of our near-term expectations about the move to competition. First, let’s look at consumer surplus. Output expansion in the range of 13 to 25 percent with average price declines of one to two cents per kwh will increase consumer welfare by $22.1 to $58.9 billion annually. Of this, the net welfare gain to society and the economy will be $1.9 to $7.5 billion annually. Again, some of the change in consumer welfare measures the impact of lower prices only on consumers, while the net welfare gain measures the overall positive benefit to society, both consumers and producers, from lower prices.



On the other side of the equation, some producers will lose. Falling prices for producers will make some existing firms worse off. While there is only a small revenue effect because demand is nearly unit elastic, expansion of output comes at a cost. Running fuel-fired facilities longer requires more fuel. Fuel cost is nearly two cents/kwh which translates intoincreased cost industry-wide of $5 to $10 billion annually in round numbers. Gains to consumers considerably outweigh losses to producers. However, the producer losses are not inconsequential. The lower prices received by some electric utilities will reduce their profits and create the capitalized losses called “stranded costs.” Plus, there are costs of fuel for the extra generation of electricity that comes with competition. These estimates of increased annual costs imply fully capitalized total overall losses of between $47 and $120 billion to the producer firms depending on the output expansion scenario and the choice of the discount rate used in capitalizing the annual values. Nevertheless, the net gain is positive.



The distribution of the gains and losses from competition are not uniform across the country. Producers receiving and consumers paying the highest prices will experience the biggest effects of competition. These utilities will be affected the most negatively; their customers will benefit the most. The biggest changes will be concentrated in California, New York, and the northeast.9 



In addition to the short-run changes we have been analyzing, there will be other effects as consumers and producers adjust in the long run to lower prices for power. We analyze these effects in the next chapter. The primary thing to note is that the benefits of competition are even bigger in the long run.



�Chapter 3 �Long-Run competitive Summary

In the long run, competitive suppliers will enter the market if the competitive price, averaged across the peak and off-peak periods, is greater than the long-run average cost of output. The best estimate currently is that long-run average cost of producing power is around 3 cents/kwh. The details of this estimate are explored in Volume II of this report. In brief, the estimate is based on industry expansion into new technology. Modern technology gas turbines have improved fuel efficiencies compared to older versions of this type of power plant. The new efficiencies are even greater than those achieved by conventional steam generation. The best estimate is that new capacity can come on line at a price of 3 cents/kwh. This is long-run average cost including operation, maintenance, and capital costs.



Let’s compare the operation cost of current capacity with this three cents/kwh for power production using new, state-of-the-art technology. Generation capacity in place has 2.2 cents/kwh for operation and maintenance and one cent/kwh for capital spending costs at current production levels. That is, old technology, conventional steam generation facilities, on average, cost around 3.2 cents/kwh, including operating costs plus the capital expenditures necessary to keep them in shape. Remember, however, that current production levels are artificially low because of under utilized capital during off-peak periods. If we expand the output of existing capacity by 25 percent, allowing for the additional fuel and marginal maintenance cost of the additional output, average cost of power production from currently installed capacity is 2.9 cents/kwh. In other words the average cost that we observe now is artificially high because output is artificially low. Average cost will fall as production expands, and when it does, currently installed capacity can produce power at costs favorable when compared to the new technologies.



Based on these estimates, current capacity will continue to be productive. That is, currently installed generating capacity will be able to compete effectively compared to newly installed generation facilities. This is because the full cost of production from currently installed capacity including operation, maintenance, and capital reinvestment is 2.9 cents/kwh compared to 3 cents/kwh of newly installed capital. 



Produced power has to be transmitted and distributed to the final customers. Transmission and distribution costs are .9 cents/kwh at investor-owned utilities given current production levels. This includes the cost of handling customer accounts. Transmission is a very small portion of this.� General administration is currently .5 cents/kwh. At the margin, additional power coming onto the system does not increase the cost of transmission, distribution, and general administration on a one-for-one basis. Indeed, the transmission, distribution, and administration cost of an additional kwh may be zero. Certainly this is true in the short-run case of flattening the seasonal cycle. In the longer term, there are probably some increased costs especially of distribution (customer metering and accounting). At the margin of the long-term competitive market, we forecast that the additional cost of transmission, distribution, and administration will be about the current average cost of distribution and transmission, that is, .9 cents/kwh. Thus, we estimate the long-term competitive price to be 3.9 cents/kwh on average.�



Consumer Surplus Gains from Long-Run Competitive Prices

If long-run competition, implemented by the use of new and improved gas-fired or coal technologies drives the average price of power to 3.9 cents/kwh, average consumption will increase 42 percent. This decline in price will be associated with an additional increase in consumer surplus of $107.6 billion annually and a $24.3 billion increase in overall welfare to the economy.



As we stressed in the previous chapter on the short run, there are two separate effects of lower prices on consumers and the economy. First, lower prices make consumers better off. The things that they are currently buying are cheaper. This is the first part of the increase in consumer surplus (the gains that consumers get from lower prices.) The second part of the improvement enjoyed by consumers depends on how much consumers react to the new, lower prices. The more they respond to lower prices, as measured by the price elasticity of demand, the greater the additional increase in consumer gain. Lower prices induce consumers to switch into electricity consumption and away from other energy sources and high-priced commodities. The bigger is this adjustment, the more substantial are the consumer gains to competition. The overall gain to consumers is the sum of these two components. At the same time, lower prices have both negative and positive impacts on producers. On existing sales by producers, lower prices mean less income for them, but simultaneously, as consumers buy additional power, sales increase. The net effect of competition is the sum of these parts, and in this case, we estimate that the overall welfare gains are quite substantial, perhaps as much as $24.3 billion annually.



We have measured the impact of competition in three different ways, seasonal smoothing, efficient capacity utilization, and long-run capital expansion. Each approach yields a slightly different estimate. However, all three approaches to the impact of competition on price reveal big gains to the economy and overall lower prices to buyers and sellers. Competition is welfare improving regardless of the way we measure the change.



Long-Run Effects on Producers

How much of this additional consumption will be satisfied by currently installed capacity is unknown. Current capacity underutilization is 52 percent, but this primarily occurs off peak. How much efficiency can be obtained from the current capacity over the entire cycle depends on reliability factors and system control. At all events, power increases above the short-run forecast of 25 percent will come at higher costs because the fuel, operation, and maintenance cost of the marginally employed, peak load capacity in the current system is higher than the operating cost of the base load capacity. 



If we assume that the current capacity can only increase output by 25 percent, then the additional 17 percentage points of output induced by the long-run competitive average price of 3.9 cents/kwh will come from newly installed generation facilities. In this case, the existing capital will experience a decline in average revenue that is not offset by an increase in output. 



Lower prices mean lower net income to sellers. If average price in the industry falls from 6.9 cents/kwh to 3.9 cents/kwh, net income for existing utilities will decline by $38.5 billion annually. This includes the extra production costs they incur as they expand production by employing existing capacity during its idle time and the revenue declines that they experience on all output because of the lower, competitive price. Of course, the long run comes after the short run. We expect short run competitive effects to generate net income declines of $5 billion annually with this number growing to as much as $38.5 billion annually in the long run. The speed at which competition can be expected to move from the short run to the long run is discussed in detail in Volume II. On net, competition raises overall welfare by $24.3 billion annually, albeit with redistributional effects.



Effects on the Aggregate Economy

GDP

Moroney (1990) studied the cross sectional relation between output per worker and capital and energy intensity in a sample of market and centrally planned economies.� For the market economies, the elasticity of output per worker to energy intensity ranged from .15 to .19. Our analysis suggests that electricity use will increase by a minimum of 13.4%, with a long run increase of as much as 42.4 percent. Electric energy comprised 36.3 percent of total energy use in 1995 in the United States. Hence our long-run estimate of usage translates to an increase in total energy use of 15.4 percent. Using the midpoint of Moroney’s elasticities, our estimates of increased electricity use translate to GDP increases of 0.8 and 2.6 percent, respectively. 



The current data on GDP offers some perspective. GDP totaled $7,340.4 billion in 1995 (annual rate for the 4th quarter). The minimal increase of electricity usage of 13.4 percent would have increased GDP in 1995 by $60.70 billion. Had we obtained long-run competitive prices and use of electricity in 1995, GDP would have been higher by $190.85 billion. Examine Figure 6.  Each year that competition is delayed costs the American economy output of this magnitude.



�Figure 6

�

Note: GDP is assumed to grow at long-run average rate of 2.5%per year. Competition is assumed to raise GDP by 0.8% for the first 2 years and 2.6% per year after that. 



Employment

Additional output in the electricity industry will use additional labor input. Simple estimates of the gain in employment are generated by dividing the gain in output by labor productivity; this is a measure of output per worker. 121.2 million persons were employed in the final month of 1995, yielding output per worker of $60,560. Dividing the estimated increases in output that will result from deregulating electricity production by output per worker yields increased employment of 1.0 to 3.15 million people. 

Effects on Inflation

Electricity prices are not a direct component of the basket of consumer goods used to calculate the Consumer Price Index. Electricity is an intermediate good whose influence on the price level stems from its effects on producer prices. The proper calculation is thus based on the Producer Price Index. The portion of the PPI accounted for by prices of electric power is 5.37 percent. Assuming prices for all other producer commodities remain constant, the reduction in electricity prices of 13.4 percent to 42.4 percent due to competition will cause the PPI to fall by 0.7 to 2.3 percent. Consumer prices can be expected to fall by the same percentage. Hence, in one stroke, a years worth of inflation can be wiped out simply by deregulating the production of electricity.

Effects on Productivity Growth

Much research effort has been directed at causes of the slower pace of economic growth in the last few decades relative to the early post-war period. The basic conclusion of this research is that the decline in output growth is due to a decline in productivity growth. Simply put, the economy continues to mobilize capital, labor, and raw material inputs at historical rates, but the rate of increase in the productivity of these inputs began to slow considerably in the mid-1970s. A common conjecture is that the decline in productivity growth is related to sharp increases in the price of energy during this period (23 percent in the period 1973-1974, 34 percent during 1979-1980). 



To assess the importance of energy price changes to productivity growth, Jorgenson examined econometric models of production at the industry level, incorporating inputs of energy and materials in addition to capital and labor.� His main objective was to understand the varying relation between the energy intensity of production and productivity growth. For our purposes however, it is important to note that Jorgenson found that “a decline in the price of electricity stimulates technical change” in 23 of the 35 industries studied. A sharp decline in electricity prices will lead to a jump in productivity growth.

Dynamic Gains from Competition

We live in an era in which many are concerned with the competitiveness of American industry. Many proposals to increase international competitiveness involve trade policies which threaten to restrict consumer choice and raise prices.  Deregulation of electricity involves no such deleterious effects on consumers and would immediately increase American competitiveness relative to the rest of the world.



The dynamic gains from allowing competition to serve the market for electric power are likely to be many times the magnitude of the static welfare gains of $1.9 billion to $24.3 billion identified earlier. These gains come from many sources. For instance, electricity costs will decline as the returns to innovation are enhanced in a competitive market. Although this is virtually certain to take place, it is equally obvious that these cost decreases cannot be estimated before the innovations take place.  As identified in Jorgenson’s work, declines in the price of electricity will stimulate productivity growth in many industries.  Deregulation of electricity prices offers in one stroke the opportunity to reverse the productivity slowdown that has plagued the aggregate economy in the last quarter of this century.

�Chapter 4  �Sunk or Stranded Costs

One of the main topics of concern facing the analysts of deregulation is the question of the so-called stranded costs. The term “stranded costs” has emerged as an issue only in the context of electricity deregulation. It has no roots in economic theory. For instance, there was little or no attention paid to stranded costs in the discussions on airline deregulation, trucking deregulation, and most oddly, the breakup of AT&T.� Why the issue appears now and not in the first cases of deregulation is an interesting question, but one we leave unanswered here. Even so, the fact that there is little intellectual history is revealing. Indeed as most proponents of stranded cost recovery indicate, the main issue is equity and morality, not economics and efficiency. Some analysts have tried to make stranded costs into an economic issue, but as we demonstrate below, their arguments do not bear close scrutiny.



What are stranded costs, and why have they received such scant treatment in the economics literature? A general definition is that they are any investment that will be less valuable under competition than under regulation. Two of the academic writers on this topic say that stranded costs are “those costs that the utilities are currently permitted to recover through their rates but whose recovery may be impeded or prevented by the advent of competition.”� Notice the choice of the term “utilities” and not “firm.” The definition used by these authors, in and of itself, reveals the narrow focus of the topic. The term and concept of stranded costs have appeared and are used only in the context of electric utility deregulation.



Consider an example from the telephony industry. In the early and middle 1970s, MCI and AT&T invested substantial sums in the installation of microwave towers which were rendered nearly valueless by the technological advance of fiber optics cable as the FCC deregulated the long-distance telephone market. Indeed, Sprint showed footage in its television advertisements of microwave towers being dynamited. Yet there was no hue and cry for recovery of stranded towers when the FCC deregulated the long-distance market.



The functional definition of stranded costs compares the value of a firm’s assets in the regulated environment with the value of these same assets in competition. In the regulated regime, investor-owned public utilities are allowed to make a so-called “fair” rate of return on their prudently invested capital. In practice, regulators set the price of electricity so that the utility receives enough income to pay its bill plus the return of its fixed investments. In effect, historical or accounting costs of installation determine the current market value of capital. Regulators adjust the revenue stream up or down to insure that public utility operators earn the approved rate of return on the book value of capital.



Under competition, a firm builds a plant on the expectation of future income and cash flow. The hope of this future stream of income motivates the investment. Once the investment is in place, and assuming that it has no alternative or salvage value, its economic value is determined by the future cash flows. A simple example will help to elucidate the principle.



First Principles of Valuation

A firm is contemplating the construction of a facility. The firm expects that it can generate $100,000 per month of gross sales using this facility. Labor, materials, taxes and other inputs are expected to cost $75,000 per month to operate the facility. This leaves the firm with $25,000 of net cash flows after all its operating bills are paid. If the underlying capital investment will have no alternative uses once in place, its capital or market value is the present discounted value of $25,000 per month as far into the future as the situation is expected to exist. For purposes of the example, let’s assume that the facility and the sales and costs are expected to continue for 10 years, 120 periods. If the appropriate discount rate on these cash flows is 12 percent per year or 1 percent per month, then the market value of this capital in place is given by the formula:



�EMBED Unknown���



The decision to build the plant is transparent in this simple example. If the firm can construct the plant for less than $1.74 million dollars then it is a good investment, that is, a positive net present value project.� The cash outlays on capital to construct the plant, if they are less than $1.74 million, are dominated by the expected value of the future net cash flows. If the firm makes the investment, under this scenario, the equity value of the firm will increase by the differential between the cash outlays on construction and the present value of the future expected net cash flows. 



Assume that the plant can be built for $1 million. What is this plant worth? There are two basic ways to answer this question. One is to place a historical value on the costs of putting the asset in place. Call this the historical cost accounting method. The cost accounting method says that the value of the plant is the accounting dollar cost of building the facility. Accordingly the plant is worth, and is carried on the books of the company, as $1 million of assets.



Alternatively, there is the discounted cash flow or net present value approach. This valuation approach is based on the idea of efficient capital markets. It asks, what could the asset be sold for? Since the value of the expected net cash flows is $1.74 million, economic theory argues that in an efficient capital market a buyer can be found who will pay this sum. In this world, the plant is worth its market value, which is $1.74 million.



Let’s take this scenario down the road five years. First, assume that the cash flows have accrued at the expected rate and that there is no change in expectations about the gross income or costs over the remaining five year life of the facility. Second, assume that based on the appropriate accounting rules the facility has been depreciated linearly at an annual rate of 10 percent over the 10 year life. What is the plant now worth?



In accounting terms, the plant is worth its original cost of $1 million minus its depreciation, which is five times 10 percent or 50 percent. The current value of the plant for accounting purposes is $500,000. However, in value terms the plant is worth the net present value of the future cash flows. There are five years left of production where the facility produces a net income of $25,000 per month. The present value of $25,000 a month for five years at a discount rate of one percent per month is:



�EMBED Unknown���



At the end of five years, the net present value of the expected future cash flows is $1.12 million.� In sum, the accounting approach says that the plant is now worth $500,000 and the valuation approach says that the plant is worth $1.12 million. 



To understand the nature of stranded costs, now imagine that the expected revenues from the plant fall dramatically. Suppose the output of the plant declines significantly in price. Adjusting for this price change, the gross revenues fall to $75,000 per month. Costs also fall but not as much; assume they are now $70,000.� The net cash flow to this enterprise is now $5,000 per month instead of the original $25,000. The present value of this sum for the remaining five years is $224,775. 



The plant which originally cost $1 million to build and which is being carried on the accounting books as having a value of $500,000 is now only worth $224,775 in the marketplace. The market value of the plant has plummeted because the price of its output has gone down.



The Valuation of Stranded Costs

Having gone through this exercise, we are now in position to be precise about the definition of stranded costs. Consider Table 7 where the preceding discussion is depicted and the so-called stranded costs are computed. The stranded costs are computed as the difference between the current market value of the asset in its productive employment and the historical cost of the asset depreciated through time using the approved accounting depreciation schedule. It is important to recognize that we have built this scenario upon the assumption that the capital has no alternative uses nor any salvage value. It is worthless for any purpose except the production for which it was built. And now this product has a lower price than anticipated. The fair market value of the asset is less than its accounting or book value. Its market value is now $224,775. On the books its appears to be worth $500,000, so it appears that the owners have lost $275,224. These are the stranded costs.



�Table 7�Accounting And Market Valuation Methods

�Original Scenario�After 5 Years, Before Revenue Decline�After 5 Years, After Revenue Decline��Accounting Method�$1,000,000�$500,000�$500,000��Net Cash Flow Valuation Method�$1,742,513�$1,123,786�$224,775��Stranded Costs�$0�$0�$500,000 -

$224,775 =

$275,224��Equity Value of Business if Continue to Operate�$1,742,513�$1,123,786�$224,775��Equity Value of Business if Facility is Abandoned�$0�$0�$0��

In a free and open economy, this capital value loss is borne by the owners of the business. The market value of the company declines from $1,123,786 to $224,775. Based on market valuation, they lose $899,101. Their wealth is lower, but nothing else changes. Since, by construction, the plant has no alternative uses, production cannot be shifted to other products. At the same time, since it has no salvage value, it costs nothing in the opportunity sense to operate the facility. Any income generated in excess of the variable operating costs is paid to the owners of the business. The owners, although they are now poorer, are richer by running the plant than idling it. This is also revealed in Table 7 by an inspection of the last two rows.



If the business is abandoned at any point in the ten-year period, the company has no equity or market value. If, at the five year point, the original revenue estimates hold and the facility is operated, then the equity value is $1,123,786. If, at the five year point the new revenue stream exists and the facility continues to operate, then the equity value is $224,775. Under any scenario, the company is worth more money if it continues to operate the facility.



An important distinction is created. Financial losses are one matter, continued viability and operation of an enterprise another. Stranded costs can never be so large as to force the shutdown of a business. So long as the capital value of the business is positive, it pays the owners to operate the facility. Said another way, so long as gross revenues exceed current operating costs, it pays the owner to operate. To repeat, no facility will be abandoned or idled because of its sunk or stranded costs. At least that is the conclusion of basic economics and the modern theory of finance.



Table 7 shows the calculation of stranded costs based on the difference between the fair market value of assets and their accounting or book value. This same methodology can be applied to the electric power industry.



The Estimated Value of Stranded Costs in the Electric Utility Industry

The first and most important point to note when we assess stranded costs in the electric utility industry is that stranded costs are not stranded productive facilities. As is clearly revealed by the foregoing analysis, stranded costs are an accounting and financial issue, not a production question. On the production side, capital in place with no alternative economic use will be productively employed so long as the price received for its output is at least as large as its marginal operating cost. All of our forecasts of the competitive equilibrium have market price above the marginal operating cost for additional production and the average total cost of operating and maintaining the facilities. The conclusion is that there will be few if any stranded production facilities due to deregulation.



At the end of 1994, the book value of the firms in the electric power industry was around $400 billion. This is comprised of the historical cost of physical capital net of depreciation. This is the equivalent of the $500,000 number in the example in Table 7. In the real world, book value is complicated by capital structure that includes debt and preferred stock in addition to common equity. Book value of equity in investor owned utilities was $188 billion in 1994, long-term debt was $183 billion, and preferred stock made up the difference. At that point in time, the market value of common stock in the industry was $210 billion. The ratio of the market value of equity to its book value was 1.12:1. Unlike the example in Table 7, this says that for the industry taken as a whole the difference between market value and book value is positive. Table 7 reports the market to book ratios for various investor-owned utilities for 1993 through 1995. Using the most recent data, there are but seven firms with equity values less than their book values. These are Centerior Energy, Central Maine Power, Central Vermont PSC, Entergy Corp, Long Island Lighting, NY State Elec. & Gas, and Niagara Mohawk.



To reiterate the argument we presented in the context of Table 7, true stranded costs are the fair market value of a firm’s assets minus their historical, depreciated book value. If the book value is greater than the fair market value, then the firm has stranded costs. If the fair market value is greater than book value, then the firm has no stranded costs. In the electric power industry, the book value of assets (for equity holders) is $188 billion. To determine the value of true stranded costs, we need an estimate of the value of assets in the electric power industry as they would be priced if the electric power market were fully competitive. While the current stock market valuation of equity in the electric power industry is not itself an estimate of the industry’s fair market value in competition, it does contain information about that valuation and about the level of true stranded costs in the industry.



By all accounts, the financial community became keenly aware of the immediate possibility of deregulation and competitive pricing in the electric utility industry during 1994. Table 8 shows the stock prices for the firms in the industry. We have examined the detailed stock market reaction to several news stories during the year.� On at least two occasions, news stories directly related to competition in electric power were met with sharp declines in the stock prices of investor-owned public utilities. These events are striking because of the near universal decline in industry stock prices in spite of the fact that these events related directly to only a couple of utilities. Over the entire year, equity value in the electric utility industry fell by 19 percent from around $260 billion at year end 1993 to $210 billion at the end of 1994. This caused the ratio of market equity value to book equity value to fall from 1.39:1 to 1.12:1. However, in spite of this decline in market equity, which can be reasonably related to a market perception of declining prices of electricity into the future, the market value of equity was still higher than the book value for the industry as a whole.



TABLE 8�Ratio of Market Value to Book Value of Equity, Market Value of Equity, �& Percent Change 1993-1995 �Value Line Utilities

�Market to Book�Market Value�% chng��Utility:�1993�1994�1995�1993�1994�1995�’93-’95��Allegheny Power System Inc�1.56 �1.34 �1.68 �$3,047 �$2,762 �$3,591 �17.8%��American Electric Power Co�1.61 �1.42 �1.81 �6,671 �5,993 �7,808 �17.0%��Atlantic Energy Inc NJ�1.47 �1.21 �1.12 �1,225 �1,024 �920 �-24.9%��Baltimore Gas & Elec Co�1.34 �1.22 �1.43 �3,520 �3,314 �3,963 �12.6%��Black Hills Corp�2.13 �1.67 �1.91 �358 �292 �344 �-4.0%��Boston Edison Co�1.52 �1.28 �1.26 �1,331 �1,170 �1,293 �-2.9%��Carolina Power & Light Co�1.88 �1.59 �1.97 �4,951 �4,106 �5,191 �4.8%��Centerior Energy Corp�1.32 �0.85 �0.63 �2,353 �1,591 �1,221 �-48.1%��Central Hudson Gas & Elec Co�2.01 �1.59 �1.68 �544 �459 �514 �-5.5%��Central Louisiana Elec Inc�1.30 �1.05 �1.13 �561 �519 �592 �5.7%��Central Maine Power Co�1.72 �1.53 �1.57 �631 �415 �446 �-29.3%��Central Vermont Public Svc Corp�1.14 �0.85 �0.91 �264 �200 �170 �-35.5%��Central & South West Corp�1.52 �1.17 �0.96 �5,897 �4,853 �5,347 �-9.3%��CILCORP Inc�1.51 �1.25 �1.55 �516 �432 �565 �9.4%��Cinergy Corp�1.55 �1.56 �1.84 �2,356 �3,756 �4,650 �n/a��CIPSCO Inc�1.70 �1.47 �1.99 �1,076 �952 �1,294 �20.2%��CMS Energy Corp�2.01 �1.74 �1.87 �1,943 �1,930 �2,685 �38.2%��Commonwealth Energy System�1.39 �1.18 �1.25 �468 �429 �472 �0.9%��Consolidated Edison of NY�1.57 �1.22 �1.35 �7,980 �6,507 �7,435 �-6.8%��Delmarva Power & Light Co�1.61 �1.36 �1.43 �1,391 �1,206 �1,324 �-4.8%��Detroit Edison Co�1.49 �1.19 �1.44 �4,926 �3,955 �4,957 �0.6%��Dominion Resources Inc�1.66 �1.51 �1.46 �7,380 �6,922 �6,915 �-6.3%��DPL Inc�2.04 �1.90 �2.05 �2,091 �2,139 �2,389 �14.3%��DQE �1.47 �1.27 �1.67 �1,813 �1,624 �2,211 �21.9%��Duke Power Co�1.90 �1.71 �2.10 �8,225 �7,774�10,053 �22.2%��Eastern Utilities Assoc�1.53 �1.33 �1.16 �509 �488 �430 �-15.5%��Edison International (SCE)�1.72 �1.20 �1.20 �10,232 �7,389 �7,674 �-25.0%��Empire District Elec Co�1.77 �1.42 �1.35 �298 �247 �247 �-16.9%��Enova Corp (San Diego G&E)�1.96 �1.68 ��2,977 �2,476 �2,593 �-12.9%��Entergy Corp�1.28 �1.05 �0.97 �8,359 �6,674 �6,335 �-24.2%��Florida Progress Corp�1.66 �1.40 �1.57 �3,021 �2,779 �3,278 �8.5%��FPL Group Inc�1.77 �1.48 �1.85 �7,270 �6,203 �8,163 �12.3%��General Public Utilities�1.33 �1.24 �1.26 �3,484 �3,191 �3,735 �7.2%��Green Mountain Power Corp�1.57 �1.26 �1.25 �153 �128 �132 �-13.9%��Hawaiian Electric Industries�1.50 �1.39 �1.45 �967 �952 �1,046 �8.1%��Houston Industries Inc�1.84 �1.42 �1.35 �6,036 �4,793 �5,646 �-6.5%��Idaho Power Co�1.69 �1.46 �1.62 �1,118 �985 �1,066 �-4.6%��IES Indusries Inc�1.55 �1.26 �1.36 �887 �745 �827 �-6.8%��Illinova Corp�1.32 �1.06 �1.39 �1,740 �1,539 �2,135 �22.7%��Interstate Power Corp�1.56 �1.27 �1.48 �296 �245 �293 �-1.0%��IPALCO�1.92 �1.50 �1.76 �1,508 �1,203 �1,452 �-3.7%��Kansas City Power & Light Co�1.72 �1.50 �1.75 �1,489 �1,316 �1,569 �5.4%��KU Energy�1.61 �1.65 �1.73 �972 �1,017 �1,087 �11.8%��LG & E Energy Corp�1.74 �1.61 �1.77 �1,272 �1,232 �1,411 �10.9%��Long Island Lighting Co�1.33 �0.97 �0.86 �2,971 �2,333 �2,111 �-29.0%���

�Market to Book�Market Value�% chng��Utility:�1993�1994�1995�1993�1994�1995�’93-’95��MDU Resources Inc�1.76 �1.67 �1.86 �560 �545 �627 �12.1%��MidAmerican Energy      �1.42 �1.23 �1.46 �967 �864 �1,782 �n/a��Minnesota Power & Light Co�1.84 �1.61 �1.32 �1,038 �903 �788 �-24.0%��Montana Power Co�1.52 �1.34 �1.22 �1,386 �1,278 �1,187 �-14.4%��Nevada Power Co�1.58 �1.31 �1.32 �1,023 �958 �1,023 �-0.1%��New England Electric System�1.70 �1.40 �1.49 �2,609 �2,206 �2,413 �-7.5%��New York State Elec & Gas Corp�1.43 �1.04 �0.94 �2,305 �1,727 �1,638 �-28.9%��Niagara Mohawk Power Corp�1.29 �0.96 �0.39 �3,162 �2,352 �983 �-68.9%��NIPSCO Industries Inc�1.83 �1.70 �2.05 �2,008 �1,889 �2,279 �13.5%��Northeast Utilities�1.43 �1.25 �1.04 �3,170 �2,887 �2,504 �-21.0%��Northern States Power Co MN�1.61 �1.51 �1.65 �2,943 �2,871 �3,314 �12.6%��Northwestern Public Service Co�2.09 �1.81 �1.75 �230 �208 �266�15.9%��Ohio Edison Co�1.60 �1.29 �1.37 �3,578 �2,998 �3,273 �-8.5%��Oklahoma Gas & Electric Co�1.59 �1.46 �1.67 �1,440 �1,346 �1,600 �11.1%��Orange & Rockland Utilities Inc�1.55 �1.25 �1.42 �582 �474 �538 �-7.6%��Otter Tail Power Co�2.36 �2.03 �2.31 �402 �359 �426 �5.9%��Pacific Gas & Electric Co�1.73 �1.41 �1.20 �14,611 �12,133 �10,430 �-28.6%��Pacificorp�1.62 �1.45 �1.64 �5,297 �5,031 �5,921 �11.8%��PECO Energy Co�1.53 �1.38 �1.32 �6,535 �5,939 �6,000 �-8.2%��Pinnacle West Capital Corp�1.19 �0.95 �1.29 �1,963 �1,696 �2,453 �25.0%��Portland General Corp�1.23 �1.09 �1.49 �931 �932 �1,299 �39.5%��Potomac Electric Power Corp�1.59 �1.36 �1.61 �3,110 �2,655 �3,004 �-3.4%��PPL Resources Inc�1.79 �1.45 �1.48 �4,343 �3,568 �3,819 �-12.1%��Public Service Co of CO�1.55 �1.37 �1.65 �1,841 �1,737 �2,215 �20.3%��Public Service Co of NM�0.89 �0.81 �1.09 �495 �514 �762 �53.9%��Public Service Enterprise Group�1.57 �1.29 �1.20 �8,054 �6,852 �6,475 �-19.6%��Puget Sound Power & Light Co�1.43 �1.12 �1.37 �1,696 �1,317 �1,588 �-6.4%��Rochester Gas & Electric Co�1.37 �1.17 �1.11 �995 �872 �838 �-15.7%��SCANA Corp�1.62 �1.55 �2.12 �2,154 �2,190 �2,714 �26.0%��Sierra Pacific Resources�1.24 �1.09 �1.39 �606 �554 �735 �21.3%��SIG Corp�1.88 �1.54 �1.65 �529 �456 �523 �-1.3%��Southern Co�1.76 �1.58 �1.81 �13,528 �12,943 �15,723 �16.2%��Southwestern Public Service Co�1.88 �1.60 �1.85 �1,295 �1,117 �1,334 �3.0%��St Joseph Light & Power Co�1.75 �1.39 �1.56 �134 �108 �126 �-5.8%��TECO Energy Inc�2.57 �2.20 �2.48 �2,665 �2,379 �2,854 �7.1%��Texas Utilities Co�1.56 �1.26 �1.59 �10,253 �8,209 �9,034 �-11.9%��TNP Enterprises Inc�0.85 �0.94 �1.09 �182 �173 �246 �35.0%��Tucson Electric Power Co�8.33 �13.46 �39.13 �522 �563 �503 �-3.8%��Unicom Corp�1.08 �0.98 �1.10 �5,835 �5,316 �6,404 �9.7%��Union Electric Corp�1.86 �1.58 �1.74 �4,105 �3,590 �4,089 �-0.4%��Unites Illuminating Co�1.46 �1.13 �1.17 �620 �485 �518�-16.3%��Utilicorp United Inc�1.51 �1.40 �1.43 �1,284 �1,271 �1,083 �-15.6%��Washington Water Power Co�1.60 �1.31 �1.46 �1,013 �884 �1,049 �3.6%��Western Resources Inc�1.47 �1.27 �1.22 �2,086�1,879 �1,876 �-10.1%��Wisconsin Energy Corp�1.73 �1.58 �1.69 �2,854 �2,756 �3,109 �8.9%��WPL Holdings Inc�1.78 �1.53 �1.56 �652 �576 �766 �17.5%��WPS Resources Corp�1.84 �1.60 �1.66 �798 �716 �771 �-3.5%��Notes: Market value in $ millions. 



Throughout 1995 the stock market continued to react to news of deregulation in the industry and to economy-wide and world-wide events that implied changes in the cash flows of electric utilities. Overall, stock prices in the electric utility industry rose in 1995 by nearly as much as they fell in 1994. However, this did not occur uniformly across the industry. The stock price of some firms fell in 1995. Notably, Niagara Mohawk had an equity value decline of 25 percent in 1994 and 58 percent in 1995 for a two-year return of -68 percent. On the other hand, some firms regained in 1995 all that they had lost in 1994 and more. For instance, the Southern Co. only lost 4 percent in 1994 and gained 21 percent in 1995. There has been substantial diversity in the stock price movements of the firms in the electric utility industry since the advent of competitive pricing initiatives. This diversity is understandable because the effects of competition will not be evenly distributed across the industry. 



Arguably, the stock market’s response to the news events of deregulation is muted. In other words, the stock market is valuing the common equity of investor-owned utilities based on a chance of deregulation, but the chance is less than one. The stock market has responded only partially to the threat of deregulation and falling prices. Until an event like deregulation is actually completed there is always some chance that it will change in form or be completely abandoned. The expectation of different possible outcomes has to be accounted for in the prices of the financial securities. From the perspective of the researcher or analyst, it is difficult to assess precisely the subjective probabilities employed by the financial market in arriving at the current stock price. However, there are certain principles that apply.



First, the current stock price is an estimate of the fair market value of the firm in competition, the value of any non-utility assets, and the probability of the recovery of stranded costs either by explicit payment or by delaying the move to competition.� In a regulated environment, the firm is allowed to collect revenues above operating costs to pay off its invested capital with an approved rate of return. Assets that are productive but fully depreciated recover only their operating costs. The firm’s equity value should equal its book value. In a competitive regime, the fair market value of the firm depends on the cash flows produced by the firm’s assets as shown by our analysis in Table 7 above. Some fully depreciated assets, worth essentially nothing to stock holders in a regulated environment, are worth substantial amounts in competition because their operating costs are below the price of output. In the move to competition, the firm’s equity value can be either above or below its book value depending on the net cash flows provided by its assets. 



In addition, the firm’s current equity value includes the possibility that in the move to competition, regulators will allow the firm something extra, something in addition to a pat on the back as the firm walks out the door into the world of competition. There is the chance that regulators will allow the firm to recover part, all, or even more than the firm’s true stranded costs (where true stranded costs are the difference between the fair market value of its assets and their book value). Most observers seem to think that regulation will allow partial but not full recovery of stranded costs. In the extreme, if the financial market feels that there will be no stranded cost recovery, then the current stock price is equal to the fair market value of the firm’s assets in competition. If the financial market feels that full recovery will occur, then the current stock price can be no larger than book value if there are true stranded costs. Finally, if the financial market feels that firms will get more than true stranded costs, then the current stock price can be larger than book even if the fair market value of the firm is less than book. 



If the financial market expects that there will be a recovery of stranded costs based only on the difference between the fair market value of the assets of the utility in a competitive regime and their undepreciated book value, then the current stock price is an unbiased forecast of whether stranded costs exist. Under this assumption, stranded costs only exist if fair market value is less than book and even if all stranded costs are recovered, equity value can never be bigger than book. If price is below book, the market is predicting that the fair market value of the firm’s assets in competition is worth less than book. If the financial market expects that there will be nothing more than the recovery of true stranded costs, then only firms with current market-to-book ratios less than one have any true stranded costs.



If the market expects that firms will get something but no more than true stranded costs, the market applies the expectation of this likelihood to the current valuation. The financial market factors its subjective probability of the recovery of true stranded costs into the stock price. For instance, assume that Niagara Mohawk, which currently has the lowest market-to-book ratio in the industry, will have no equity value in a competitive regime. It will likely go bankrupt without some recovery of stranded costs. Its 1995 year-end equity value of $983 million is, then, based on the expectation that it will be allowed to recover some stranded costs. If its fair market value is zero, then the market to book ratio is the financial market’s forecast of the probability of the recovery of stranded costs, that is, 39 percent.



If we use this as the expectation of the probability of stranded costs recovery across the industry, we can calculate the financial market’s estimate of stranded costs based on the assumption that firms will not be allowed to recover more than true stranded costs. If the financial market thinks that only true stranded costs will be recovered, then only the firms with market to book ratios less than one have stranded costs. From this analysis we have stranded costs as follows: Centerior, $1.2 billion; Central Maine Power, $28 million; Central Vermont PSC, $365 million; Entergy, $321 million: Long Island Lighting, $563 million; N.Y. State E & G, $171 million; and Niagara Mohawk, $2.5 billion. The total financial market estimate of stranded costs across these seven firms is $5.1 billion, and using the market to book definition of true stranded costs, none of the other firms in the industry has any stranded costs.



This is not a very big number compared to the amount of stranded costs estimated by others. Maybe it is small because the financial market thinks that utilities will get more than true stranded costs. Let’s examine this possibility. If utilities are allowed to get more than the book value of their assets minus the fair market value of them, then the current equity value can be larger than book value. For instance, if utilities are paid the full book value of their assets as stranded costs, which is around $188 billion, and if they get to keep their assets which are still valuable, then the current stock price will include the excessive stranded cost recovery plus the fair market value of the assets. If this is true, that is, if the financial market thinks that some firms will be able to recover more than their true stranded costs, we can still draw an estimate of the true stranded costs. It depends on the expectation of the probability of excessive stranded cost recovery and on the extent of excess. Our best forecast of true stranded costs under the assumption that there will be excessive stranded cost recovery is that true stranded costs are around $21 billion. Some firms in addition to the seven listed above enter the group—Consolidated Edison, Northeast Utilities, Pacific Gas & Electric, and Edison International, to name a few. The additional firms have market to book ratios slightly higher than one, but true stranded costs are confined to firms with market to book ratios not far from one. In the final analysis, the financial market seems to be saying, in spite of the rhetoric, the true value of stranded costs is not very high.



Finally, it must be noted that we are not factoring long-term debt into this analysis. It may be the case that the current equity value of these firms is based on some expectation that in bankruptcy the old equity holders will not lose everything. It is true that the bankruptcy process produces this result as a commonplace.� However, the returns to old equity holders going through bankruptcy are not large and are not significantly inflating the equity value of the electric utility industry.



It is easy to get confused about bankruptcy and financial distress. In and of itself, bankruptcy is a financial outcome. The wealth of the old equity owners is exhausted, and the debt holders usually recover less than full value. However, the physical capital and labor pool is neither destroyed or directly affected by the financial reorganization. Later in this chapter we discuss several bankruptcies that have already occurred in this industry. It is enlightening to forecast the effects of the possible bankruptcy of a few firms due to deregulation from the experience of the firms that have already gone through it. The fact that the old equity holders lose substantially all of the wealth they had invested in the assets has no bearing on the productivity of the women, men, and machines comprising the operating unit. Whatever the inputs could do before bankruptcy, they can still do afterwards. Bankruptcy does not change the stock of human or physical capital. We do not predict massive bankruptcies to follow from competition. The few that may occur will actually be efficient reorganizations that make for smoother operations in the future.



This is the focal point of our analysis. The debate surrounding stranded costs tends to obscure the real issues. The assets of the electric power industry are not idled by the fact that the movement to competition makes some of them less valuable in a financial sense. Independent of the recovery of stranded costs, in a competitive market for electricity, the fair market value of productive assets will be determined by the difference between market price and production cost. If market price is larger than average production cost for an asset, then it will be employed. It will have market value, quite possibly market value in excess of its book value. But regardless of whether its fair market value is larger or smaller than its book value, it will be productively employed. 



Other Elements of the Stranded-Costs Puzzle

There is a second category of stranded costs. Many utilities have contracts to buy power at rates that are higher than the forecasts of prices under competition. These purchase power contracts whether voluntary or mandatory are analytically identical to the physical capital problem just described. The contracts mandate a minimum amount of power to be purchased at a pre-specified price. The capital value of these contracts rises and falls with the price of electricity. Long term contracts are akin to options.



For example suppose a power company has a contract to buy one million kwh of electricity per year for the next ten years from some supplier at a price of 12 cents per kwh. Let the current price of power be 12 cents. Then this contract has no economic value. The spot price of power and the long-term contract price are identical.� Now imagine that the spot price of electricity increases to 13 cents per kwh. Then the rights to purchase power at lower than market rates have positive capital value to the buyer. The present discounted value of the difference between the spot and contract prices times the allowed quantity over the life of the contract is the capital value of the contract. 



The value of the contract becomes negative to the buyer (the electric utility) if the spot price or the expected spot price declines below the contract price. The present value of the difference between the contract price and the current price, times the required purchase volume will be the change in capital values accruing to firms with these purchase contracts outstanding. Firms with large volume purchase contracts at prices higher than anticipated under competition will sustain value losses when the price declines from its current regulated levels. This price decline is a second source of stranded costs.



It is noteworthy that the bulk of the contracts with high purchase prices and negative capital values appeared as a result of PURPA of 1978, and they are most prevalent in New York and California where public utilities were required by regulators to enter into these contracts for purchase. In the current system, utilities are allowed to charge rates that are sufficient to pay the costs of their purchased power as an operation expense. In a world of freely competitive prices, rates will become unrelated to these pre-existing long-term purchased power contracts. The negative capitalized value of these contracts can be called a stranded cost.�



Stranded Costs and Economic Efficiency

We are left with the question, Why is so much made of stranded costs in the case of electric utilities? Essentially there are two answers. First, one group of analysts claim that there was some compact or contract created by the public regulation of utilities. Of course any such compact was and is implicit. No formal contract exists. But leaving that question aside, what is the nature of this compact? Essentially, electric utilities agreed to sell their output at prices determined by governmental regulators instead of market forces. They also agreed to sell the desired demand for power at the regulated prices, and they agreed to supply power in their designed service area to all buyers in that market regardless of the cost of connection and service. In exchange, the utilities got freedom from competition, the right to recover their variable costs, and the right to make a “fair rate-of-return” on their prudent investments. According to the compact theory of regulation, the electric utilities should be allowed to recover all of their stranded costs. Otherwise the state has reneged on its leg of the bargain.



Most any casual reading of the Declaration of Independence or the United States Constitution suggests that there is a compact between the citizens and their government. If so, then an alleged compact between electric utilities and government is not special or deserving. All citizens have a compact, not just the owners of electric utility stocks and bonds. Any compact is a two-way deal. Producers and consumers were supposed to get competitive prices as part of the bargain.



Whether any implicit one-way compact or contract with electric utility investors ever existed is a matter of individual opinion. But we can note that if the compact theory applies, then the debt of public utilities should have the same risk level as government bonds. This is because under the one-way compact theory, government cannot take action that decreases the net revenue stream required to maintain the approved rate of return. Even a superficial analysis of bond prices and yields reveals that electric utility debt has a higher return, implying higher risk, than comparable, risk-free government securities. This implies that the holders of this debt believe that there is at least some chance that any one-way compact between government and regulated firms is not inviolate.



Table 9 shows the yields to electric utility and government bonds for several different points in time. Note that the electric utility yield is always higher, implying greater risk. Under the compact or contract theory of regulation that allows for complete recovery of stranded costs, the difference should average zero, but it does not.



Table 9�Yields On Government And Electric Utility Bonds

Date�Overall Electric Utility Bond Yields�Government Bond Yield�Difference��December 1990�9.58%�8.28%�1.30%��December 1989�9.33%�7.99%�1.34%��December 1988�10.09%�9.10%�0.99%��December 1987�10.91%�9.20%�1.71%��December 1986�9.00%�7.68%�1.32%��December 1985�10.56%�10.18%�0.38%��Sources: Statistical Yearbook of the Electric Utility Industry/1990, Edison Electric Institute, page 92 and Federal Reserve Electronic Database, Internet, Long-Term Government Securities, Excluding flower Bonds.



The existence of this risk premium for electric utility bonds shrouds the compact theory in darkness. Were there a true contract between government regulators and electric utilities, all the default risk of the bonds would vanish. As the data reveal, it has not. While there may have been some sort of conceptual understanding or deal between regulators and utilities, financial investors did not view the deal as risk free. And well they shouldn’t. There have been a number of financial failures in the electric power industry both for investors in privately-owned and publicly-owned utilities. We discuss these in some detail below as regards the effect of bankruptcy and default on the operation of the physical facilities. The point here is that if the regulatory compact ever existed, it has been routinely violated in the past as evidenced by the financial failure of a number of prominent utilities. If there is a one-way regulatory compact, why have holders of Washington Public Power Supply System bonds not sued for recovery of their financial investment stranded by the default of these securities?



Let’s return to our second answer to the question, Why is so much made of stranded costs in the case of electric utilities? As we have pointed out in detail above, stranded costs cannot, by themselves, idle or render unusable any facility. However, some analysts question the effect of stranded costs on the expansion or contraction of capital in the industry. For instance, some have argued that the inability of electric utility firms to recover their stranded costs will spill over to the quality of their debt and lead to a downgrading in bond ratings. According to this argument, the lower quality bonds raise the cost of capital to the industry, and this is bad. This line of argument is a ruse. 



At any moment in time there is uncertainty about the future value of electricity to consumers. The consumption value of electricity can rise or fall as progress unfolds and invention changes the structure of relative prices. That risk can be distributed across a wide variety and classes of individuals. In the simplest case, the seller of the product bears all the risk of price and cost changes. Customers come and go as the price varies. In more complicated scenarios, sellers can arrange long-term contracts with buyers that shift some of the uncertainty to the purchasers. In the case of electricity, since sellers are allowed to recover all of their prudent costs, a significant portion of price and cost variability has historically been placed on the shoulders of consumers. Shifting this risk back to producers does not, by itself, change the underlying structure of uncertainty. The important point to keep in mind here is that capital costs have been too low for producer investors. The opportunity cost of capital includes all the inherent risks, and by virtue of the existing regulations, the opportunity cost to investors has been too low.



However, there is actually a positive benefit of shifting the risk to producers. They are better equipped to manage the risk. First, the electric utility investors can diversify their financial holdings across a broad spectrum of assets and thereby eliminate any systematic risk unique to electricity production. While consumers might engage in a similar strategy, it is more costly for them. Second, producers are in better position to anticipate and manage inherent risk than consumers. In order to deal efficiently with fluctuating electricity prices, consumers would have to individually arrange for alternative fuels for heating, lighting, and the like, or purchase the proper financial portfolio. However, by virtue of their relatively small purchase volumes, these alternative, diversification options are very costly. The issue boils down to the question, who is better able to bear and manage risk: working families or electric utility risk managers?



Bankrupt Utilities

Some utilities that have disproportionally large stranded costs may be forced into bankruptcy if prices in their markets were to fall to competitive levels. Will the financial difficulties of these utilities preclude the delivery of reliable electricity? Our review of the past experiences of financial distress in this industry lead us to answer this question in the negative. The fact that insolvent utilities remained viable producers of electricity both during and after financial restructuring suggests that electricity customers will not be harmed by any wealth losses visited upon utility investors. 



Some perspective on this question can be gained by examining the history of reliability and financial distress. NERC has reported no problems in reliability in the past two decades. Yet over the same time, a handful of utilities have undergone extended periods of financial distress. Most of these difficulties are related to investments in nuclear power. In April of 1984, the Wall Street Journal reported that three utilities, Public Service Company of New Hampshire, Long Island Lighting Co., and Public Service Company of Indiana (PSI), “are being pushed toward seeking court protection from creditors.” PSI was taken off the hook for its $2.5 billion dollar investment in the canceled Marble Hill nuclear plant by the Indiana regulatory commission. The other two firms had long, drawn out experiences with the threat of bankruptcy, which are detailed below.



The most notable recent example of financial distress is Public Service Company of New Hampshire (PSNH). PSNH was the lead partner in the construction of the Seabrook Nuclear Power Generator. Seabrook was a troubled project from the beginning, which can be marked as the application for a construction permit in early 1972. Permits and plans were repeatedly delayed, approved, suspended, and reinstated during the mid-1970s; ground was finally broken in August, 1976. Nevertheless, groups opposed to the plant or various aspects of it continued to win court injunctions and stays that had negative implications for the financial viability of the project. Financing difficulties halted construction of the first reactor in 1984 and caused a second to be canceled. The initial expected cost of Seabrook was $1.0 billion; by the time it was completed in 1989, the total was $6.3 billion. Forbes magazine called Seabrook “the largest managerial disaster in business history.”



The expense, coupled with the protracted delay in revenue from power generation produced a river of red ink for PSNH and its partners. Numerous maneuverings in 1979, including an emergency rate increase, sales of stock, and rearranging of credit lines signaled trouble. That PSNH might be forced into bankruptcy was openly discussed at least as early as 1982. In 1984, additional moves including the omission of dividends and conversion of missed payments to loans forestalled formal bankruptcy proceedings temporarily. PSNH filed for bankruptcy in January of 1988, the first investor-owned utility to do so since the 1930s. It did not emerge from bankruptcy until May of 1991, under a plan which involved a subsequent merger with Northeast Utilities. The merger was finally completed in June, 1992. The period of financial distress for PSNH lasted over a decade. In spite of this, there was no idling of any productive facilities of PSNH.



A second utility, El Paso Electric (EPE), filed for bankruptcy in September, 1992. EPE’s troubles stemmed from is 15.8 percent share of the Palo Verde Nuclear project. Signs of financial trouble begin in 1986. Standard & Poor’s placed the company on its credit-watch list in February and lowered the debt rating from BBB to BBB- in September. In 1987, EPE requested a 33 percent rate increase, and Standard and Poor’s lowered the rating to BB+. EPE sold its stake in Palo Verde for $250 million in 1988 in a lease-back arrangement, suspended the common stock dividend in 1989, sold additional assets in 1990, and reported its first loss of $105.8 million. By January of 1992, EPE was not expected to avoid bankruptcy. It had survived because its creditors granted “extension and waivers.” It filed for Chapter 11 in January 1992. Two serious merger proposals ultimately failed, and the reorganized company emerged from bankruptcy protection in February 1996. Again, from the production side, bankruptcy did not cause any power plant to be idled.



The third case is Long Island Lighting Co. Long Island Lighting’s financial troubles stemmed from its investment in Shoreham, a nuclear plant that was built and decommissioned without producing a flicker of power. In 1983, Moody’s downgraded all of LILCO’s debt, much of it to speculative rank. Layoffs, salary cuts, and dividend cuts were implemented in its battle to survive the costs of its Shoreham nuclear power plant. The utility appeared to be on the verge of bankruptcy several times in 1983 and was rescued by extension of default deadlines by major lenders and an annual rate increase of $245 million that the Public Service Commission explicitly stated would enable utility to obtain bank financing it needed to stay solvent.



Dividends on common stock were not restored until September 1989. In 1989 LILCO was poised to obtain a license to begin production at Shoreham when it agreed to decommission the plant in exchange for billions of dollars in rate increases. The rate hikes granted in the interest of keeping LILCO solvent forced its customers to pay the highest electric rates in the country. Residential customers paid 16.8 cents per kwh in 1994, roughly twice the national average and 50 percent above those in the New Jersey and Connecticut suburbs of New York. LILCO survives in its current form only because its customers—who are searching for ways to purchase from alternative sources—have been saddled with billions of dollars in Shoreham expenses. 

 

The infamous 1979 Three Mile Island accident created substantial financial distress for its owner General Public Utilities. GPU faced massive losses as a result of the disaster. Clean up costs alone were projected to be enormous. Yet the most immediate problem stemmed from the loss of two revenue producing assets—the damaged reactor and an undamaged reactor (unit #1 which did not return to production until management issues were resolved in October 1985). Immediately following the accident, the firm sought $450 million in bank credit to avoid bankruptcy. Shortly thereafter a cooling system problem at the Oyster Creek Nuclear Station shut this plant down for the month of May. Yet the lights stayed on. The firm drew additional power from its other generating facilities and negotiated contracts to purchase electricity with Philadelphia Electric, Pennsylvania Power and Light, and Ontario Hydro. To solve to its financial hemorrhage, GPU turned repeatedly in the following years to the utility commissions of New Jersey and Pennsylvania for rate increases, approval to pledge accounts receivable as collateral for bank loans, and other emergency measures. Stock dividends were eliminated and did not resume until April 1987.



There has even been a Savings & Loan related failure in the electric power industry. Tucson Electric Power (TEP) Co’s troubles stemmed from a “stream of misdirected investments” in ventures unrelated to electricity. A new CEO in 1985 began an acquisition binge in auto financing, venture capital, real estate, and investments in thrift institutions that by the end of 1988 had swollen to nearly 40 percent of the company’s assets. The possibility that bankruptcy protection would be sought was raised in May of 1990. Auditors claimed the company could not stay afloat in April of the following year, and creditors attempted to force Chapter 11 proceedings in July. Financial restructuring was ultimately completed in December of 1992, although losses continued to plague the company in 1993 and 1994. 



Finally we have the default of a publicly-owned utility. The Washington Public Power Supply System (WPPSS) was organized in 1957 for the purpose of developing electric power generating facilities. WPPSS originally consisted of 17 municipal electric utilities. WPPSS and the Bonneville Power Administration (BPA) made ambitious plans to develop as many as twenty nuclear power plants to serve the Pacific Northwest region. The first project, begun in 1971, was to build three plants at an expected cost of $1.6 billion; these costs were to be shared by 105 municipal utilities and five private utilities involved as partners. In 1976 most of these same utilities combined to build two additional plants. This was somewhat out of step with national trends. By 1974, dozens of nuclear projects outside of the Pacific Northwest had been canceled, and a greater number were being delayed.



In 1981, a review by the budget director projected the total cost of the project to be $23.8 billion. Work on the second batch of plants was terminated. Eventually, two of the three original plants were mothballed; only one plant was ultimately completed. Court rulings invalidated the contracts signed by some of the municipal utilities to finance the second batch of plants. As a result, WPPSS defaulted on $2.25 billion of debt in July of 1983, the largest municipal default in the nation’s history. Litigation over this default continued into the 1990s. Even so, it does not seem to have had led to a significant decline in the flow of capital to public enterprises.



Financial difficulties are not a phenomenon of the 1990s for utilities. In 1970, S&P’s bond ratings were AA or AAA for 80 percent of the electric utilities. By 1981, there were none with AAA ratings and just 25 percent had a rating of AA. The idea that utilities represent the safest return one can obtain has long gone out the window. Typically, these troubles trace to investment in nuclear power plants. Investors lost big sums; electricity consumers lost even more. When in financial difficulty, utilities with nuclear investments repeatedly requested and received rate increases from the state public utility commissions. Even before the massive cost overruns had taken place, the finance director of the Public Utility Commission in New Hampshire found that the generating capacity (PSNH) proposed for Seabrook was not needed and would unnecessarily raise the electricity bills of New Hampshire consumers. His report was ignored. The result of these decisions is a checkerboard pattern of electricity rates (New York, its neighbors, and the state of New Mexico are prime examples) whose only rationale is that one utility district made a nuclear investment and its neighbor did not. This would not stand in a competitive environment.



According to our research, there is not a single mention of reliability problems related to these firms in the literature. Theory suggests that they would continue to produce electricity because the net revenues from continued operation are enormous. Production is their main source of net revenue.



The stranded cost question may be in large part an issue of a few, select, imprudent nuclear power plant investments. The few, high-rate utilities that will be hurt by competition typically have big nuclear investments, some of which are not producing electricity. In general, nuclear power plants are efficient, but in several isolated cases, where the timing of investment was bad and where construction delays added to capital costs, some plants will simply never recover their original costs except by some regulatory fiat or other transfer of money from consumers or taxpayers. Denial of stranded costs would do much of what bankruptcy did in these cases, but history suggests that it would not shut off the power or reduce the willingness or capacity of the industry to invest prudently in the future. 



The preceding cases suggest that bankruptcy, while a nightmare for equity investors and bond holders, seems to have had virtually no impact on the smooth operation of the industry or the firms involved. The implication appears to be that any similar financial distress that may be created by deregulation will be absorbed by the industry in like manner. We forecast that deregulation will not dim light bulbs even if some investors lose money.�



Efficiency and the Cost of Capital

If the apparent cost of capital does in fact increase for electric utility operators, it is actually efficient and enhances the operation of the economy. To the extent that capital investment decisions have been based solely on the portion of risk borne by investors, the cost has been artificially low. The end result has been excessive and imprudent investment in capital. Shifting the risk of capital solely onto the shoulders of producers eliminates this problem.�



With regulation and revenue recovery, the risk of changes in capital values is borne by electric utility consumers. With competition, this risk shifts to capital owners. The simple shifting of risk does not increase its magnitude or jeopardize the production and consumption in the industry. It simply redistributes the risk to different parties. Moreover, firms with the ability to manage and diversify risk via the share holding of their owners are far and away more efficient risk bearers than consumers of the product. On both counts, the economy is better off because efficiency is enhanced. 



Couple this argument with the fact that deregulation may well bring with it a strikingly different face associated with marginal capital expansion. If additional capital in the industry is provided by relatively small, relatively efficient gas turbine generators and if much of this generating capacity is owned by industrial users that provide power to the electricity transmission grid in conjunction with meeting their own energy needs, the riskiness of marginal capital investment in the electric power production is not identical to the riskiness of the currently invested capital.



In sum, there is no efficiency argument in the cost of capital issue. Relabeling stranded costs as cost-of-capital does nothing to change the fact that it is mainly a distributional issue. The goal of regulation in general should be to make the economy work more efficiently in order to maximize the wealth of its citizens. For this goal to be achieved in the context of the electric power industry, lower bond ratings and higher interest rates for utility construction are not a problem but rather a benefit for the larger economy.



On the Efficient Recovery of Stranded Costs

Throughout the preceding discussion we lay the claim that from a scientific economic perspective stranded costs are normative not positive. Whether a firm recovers its stranded costs or not has no impact on its decisions as to what types of fuel to use, how much output to produce, what price to charge, what types of new investments to make, the appropriate level of maintenance, or any other operating characteristic. Any utility that is allowed to recover some or all of its stranded costs by regulatory fiat in the move to competition will experience a wealth increase. This wealth increase will accrue to equity holders in higher stock prices and to bond holders to the extent that the mandated recovery of stranded costs affects the utility’s bond ratings. However, these are merely questions of income redistribution so long as any stranded costs are recovered efficiently. Regulators in charge of the transition to open and free competition should be aware that, if they decide to allow the recovery of any fixed costs, they should do so efficiently. 



Basically there is but one efficient way to transfer funds from electric utility consumers to producers, and that is with fixed or access fees. Consider the graph represented in Figure 7. 



Figure 7

�



The demand for electricity and the marginal cost of producing power are shown.� Under competition, the price of power will be Pc. At that price, consumers will buy qc units of power per period. Now suppose that regulations are put in place so that under competition producers are allowed to recover some or all of their stranded costs via a unit increment of tax on power. Let this unit recovery charge be r. The price of electricity will rise to Pr, and the consumption will decline to qr. Notice that the price of electricity will only rise by the amount of the recovery charge if the marginal cost of supplying electricity is constant over the relevant range of output. The new, net-of-recovery charge payment to utilities for power falls from Pc to Cr (because marginal cost is rising and less total output is being produced). Those utilities that do not recover any of their stranded costs will see a lower market price for electricity. This will idle the facilities with the highest marginal costs of production, and as the graph confirms, total output will decline.



The utilities will receive an extra rqr of revenue which will be called the stranded cost recovery. Some of this is just a transfer of consumer surplus to utilities that, leaving aside the rent-seeking costs created, will have no ill economic effects. However, as the graph reveals, there is a dead-weight loss to the economy engendered by the unit price recovery method. This dead-weight loss is the shaded area,  Dabc, in the figure. A portion of this triangle is lost consumer surplus and a portion is lost producer profit. The lost triangle is the inefficiency of a unit charge recovery of stranded costs. The inefficiency does not arise from the fact that consumer surplus is transferred to producers. The inefficiency is created because the demand price for power lies above its marginal cost of production. Imposing regulation that stipulates that stranded costs are to be recovered by a per-unit fee, r, drives a wedge between the value of power to consumers and its cost of production at the margin. A potential gain from trade is denied. The worst example of this would be for regulators to tack the recovery fee onto transmission rates. There are no stranded costs in transmission, and bundling these two activities creates an inefficient cross subsidy.�



Avoiding the Dead-Weight Loss

There is a simple way to avoid the dead-weight loss of stranded costs recovery which still allows for recovery. The efficient system uses access or lump-sum fees to transfer funds between consumers and producers. In effect, the price of electricity has two components. One component, the access charge, is for the use of the system. This charge does not depend on the amount of electricity purchased by any consumer. The other component is the unit charge. It bears noting that the move to competition in telephony has created this two-part scheme. Each telephone user pays a network access fee and then pays per minute charge for the long-distance calls. The access fee bears no relation to number or duration of long-distance (tariff) calls.



Figure 8 demonstrates the relative efficiency of two-part prices over unit-cost recovery. Again under competition and no recovery of stranded costs, the price of electricity will be Pc and consumption will be qc. Suppose there are n homogeneous consumers who create the demand for power. Then suppose that R is the amount of stranded costs that regulators have mandated that utilities be allowed to recover. The efficiency access fee is R/n per period per customer. 



�Figure 8

�



Note that this has no impact on the unit price of electricity. Assuming that there are no income effects in demand generated by this access fee, then demand is unaltered. Some analysts have suggested that this two-part access fee will reduce the number of customers. This need not be the case. Each consumer who was previously purchasing power continues to purchase the same amount prior to the access charge. This two-part price allows for the transfer of funds from consumers to producers without affecting the market equilibrium. No doubt, the wealth of consumers is lower, but the wealth of producers is higher by an exact offset. This is just a transfer with no impact on operational efficiency, economic welfare, or gross national product. It simply is a transfer of wealth with no other consequences.



An alternative to two-part tariffs is to use the general taxing authority of the state to provide the lost wealth. In other words, states could levy an income tax and pay these proceeds to the electric utilities to cover their lost income from lower electric prices. Of course, most any observer will immediately say, this is politically unlikely and poppycock. Therein lies its point. A two-part tariff for stranded cost recovery is nothing more than a consumption tax on electricity consumers. Neither a tax on electric consumers or a general tax has any operational implications for the electric power industry. Why one might be considered poppycock and the other a real prospect is an open issue. Given that almost all income-tax payers are also electricity consumers, the distinction nearly vanishes. The fact that a general tax and subsidy paid to the electric power industry to offset stranded costs smacks of corporate welfare does not change the color of the horse.



It has been proposed that electric utility firms be allowed to charge “exit” fees when they lose their customers to rivals. While this system would indeed transfer income to these firms, it would do so inefficiently. If Firm A has a customer who wishes to do business with Firm B, but the exit fee prevents the change, then the customer and the economy is stuck with the higher cost producer, A, in lieu of the lower cost seller, B. Some analysts have incorrectly argued that exit fees are efficient on the grounds that Firm A has lower operating costs than B but higher fixed costs of operation due to some circumstance. They then make the mistake of arguing that firm A will lose the customer to Firm B. The higher non-marginal operating costs will not raise the price offered by Firm A. High fixed costs do not cause Firm A to lose rivals to Firm B. Only marginal operating costs determine price, at least in the short run. Even if the lower marginal operating cost firm, A, was forced to bankruptcy by its fixed obligations, its operating capital would reemerge, reorganized under new ownership. The financial reorganization would not alter Firm A’s inherent operating cost advantage. 



Partial Recovery of Stranded Costs

There are proposals to allow some, but not all of stranded costs to be transferred to producers. For instance, if producers are efficiently allowed to charge consumers or taxpayers half of their stranded costs, then consumer welfare decreases by the amount of the stranded cost recovery. As long as this recovery is not based on unit price increases or transmission cost increases, there is no reduction in the net welfare gains from competition. Any stranded cost recovery based on access fees reduces consumer welfare by the amount of the stranded cost recovery but has no effect on net welfare.



Our point here is simple but decisive. The decision to allow the recovery of sunk costs is a normative, political decision. Scientific economic analysis cannot be used to make the call on whether they should or should not be recovered because if they are not recovered, there will be no economic efficiency effect. However, if the process decides that stranded cost recovery is to be the rule of the day, then these costs should be recovered efficiently via a two-part, access-charge tariff or a general tax levy and subsidy that does not disturb the relation between the price of electricity and its marginal cost of production.

Prudency

We close our discussion on stranded costs with a brief discussion on prudent investments. Suppose that someone adopts the one-sided compact theory of electricity regulation and concludes that some recovery of stranded costs is mandated. Is it not then prudent to determine ex post which original utility investments were in fact prudent at the time?



In many cases, consumers who are currently paying fees for inefficient capital investment, mostly nuclear plants, could have been served by their utility companies with purchased power. Why did the Public Service Company of New Hampshire and its regulators build Seabrook instead of contracting with other extant utilities to generate and transmit the power desired by PSCNH’s customers? Was it prudent for Pacific Gas and Electric to build the Diablo Canyon nuclear power plant when power might have been bought from other firms to satisfy consumer demand? If these firms and others similarly situated could have bought power instead of building plants, is it proper for their current customers to pay for the mistakes? 

�Chapter 5 �A System For Retail Wheeling

The institutions necessary for full and open competition to operate in the electricity industry will not magically appear. Some reorganization guided by government may efficiently speed the process. The most critical part of the system in this regard is transmission. Transmission was always the one element of the electric utility industry that bore the greatest resemblance to natural monopoly. Transmission facilities exhibit declining average cost in the sense that, for most routes, a larger set of transmission lines is more effective in moving power than duplicate sets of smaller wires. 



In this sense, it will not be necessary for existing public utilities or new generators to string additional transmission lines to open the market for electricity. In general, there is sufficient carrying capacity in the current transmission network to handle the existing load and the 13-42 percent increase that we envision will result from competition and lower prices. Transmission reliability is essential to system reliability and NERC is the overseer. While there are issues here that require further study, indications are that the existing system is capable.� In general, there is sufficient carrying capacity in the current transmission network to handle the existing load, and the increase that we envision will result from competition and lower prices. The question is how will the existing transmission facilities be allocated in a competitive environment?



Examine Figure 9. A number of generators exist to sell power to a large number of heterogeneous consumers. The producers can have multiple generators, but this is not required. Producers contract with consumers to supply electricity on demand. The nature of this contract requires elaboration and we discuss this in detail below. However, the important feature for purposes here is that there is a one-to-one connection between the buyer and the seller. This means that the seller must supply at every moment whatever power is used by the consumer. The consumer is free to buy from multiple sellers, and the seller is free to sell power to multiple consumers. These transactions will occur between power producers and large individual users (industrial and commercial buyers) and power marketers and aggregators. However, we also envision a system that can accommodate power producers negotiating directly with individual households. There is no reason, in principle, that households in Florida cannot buy power directly from a power producer in South Carolina or even Indiana. 



Figure 9

Figure 9 to be inserted.





Unlike telecommunications signals, electricity is not directionally oriented. Electrons do not have header messages on them like communication signals, which are directed from point A to point B. Instead of being addressed, electricity goes where the impedance is lowest. Thus, while there appears to be a one-to-one, quid pro quo relation between a buyer and seller mapped out by a transmission line in the middle, a better description of the process is that there is a common pool of power in the middle of multiple buyers and sellers. In order to ensure that the maximum benefits of competition are enjoyed in production and distribution of electricity, the organization of the management of the transmission system is crucial. 



Under the current system, the owner/operator of the transmission line stands as a classical monopolist between transacting producers and consumers. If a buyer in New York wants to purchase power from South Carolina, the owner of the transmission line in-between has to be paid. This is true in spite of the fact that the electricity produced in South Carolina and consumed in New York may not actually go over the transmission line in the direct path. The electricity produced in South Carolina does not necessarily take the shortest path to New York. 



The transmission system is like a pool of power with producers pouring power in and users draining it out. In the pool analogy, the proper organizational structure is one of controlled access. In this framework, the owners/operators of transmission lines would be required, for fees, to give access to all buyers and sellers who meet standards. The transmission system across various regions would be treated as a whole. Transmission facilities in the region would be paid based on the total load produced and consumed in the region as opposed to the mapping of transactions between specific buyers and sellers. 



In other words, we can imagine that producers in South Carolina negotiate to sell to buyers in Indiana, producers in Indiana sell to users in Virginia, and producers in Virginia sell to consumers in South Carolina. All of these transactions are negotiated without regard to the distance between buyers and sellers. This is efficient because, when all is said and done, distance is unimportant. The producers are putting power onto the grid based on their contracts with consumers to take power off the grid. The power consumed in Indiana is produced in Indiana; so too, for South Carolina and Virginia. The random and more-or-less uniform distribution of buyers and sellers of power across the grid means that the net distance traveled by electricity across the grid is much less than the gross contracted flow. South Carolina buyers negotiate with Virginia producers making it appear that power will flow from Virginia to South Carolina. However, because of the round robin nature of the many competitive contracts, the actual distance traveled by electricity in the system is minimal.



With a large integrated electricity grid, it is inappropriate to think of power actually flowing between contracting buyers and sellers. It is more appropriate to think of each seller putting power onto the grid in proportion to the amount it has sold to its contracted buyers, no matter where those buyers are. Some coordination of the grid is necessary to adjust for periodic imbalances in one direction or another, and there are some line losses overall. However, it is inefficient to impose transactions costs on the system as if all of the contracted power did flow the full length from each and every buyer to each and every seller.



In the deregulation of telephony, multiple long-distance carriers were ultimately given open access to the local telephone loop so that each could compete with the others on something like a level field. The maximum gains to competition in electricity will only accrue if producers have open access to the power transmission and distribution grid.



Efficient Organization of the Transmission System 

Most observers see the transmission system continuing to be regulated in some form or another although this is arguable. One approach is for transmission facilities to be separated from generation facilities and transmission to continue to face rate regulation. In this world transmission operators would continue to operate under rate-regulation. They would be paid based on their historical costs times an allowed rate of return. An obvious improvement on this would be to compensate them on the basis of true economic, replacement cost. Most importantly, if regulation proceeds down this path of transmission price regulation, it should evolve to incentive compatible forms. There are a number of ways to achieve incentive compatible regulation. The one that economists have studied the most is franchise bidding which replaces rate regulation with competition for the field. In this structure, various firms bid to operate the transmission system, and the lowest price bidder wins. This system, properly arranged, can emulate the effects of competition even with just one supplier in the end.



An alternative approach is for an independent system operator to be created for each unified electricity grid region. The idea is that this agency is franchised out by a competitive-bid based process. In other words, the operation of the grid in a region is contracted to a firm much like canteen services are awarded in an office complex. The electricity grid operator will bid on the terms of transmission price. The lowest qualified price wins the contract. The system operator contracts with transmission facility owners for the use of their lines and equipment. 



Regardless of which system is adopted, there are some considerations that are important in designing the perfect pricing structure for the use of the transmission facilities. Except during peak load periods, the transmission system has no opportunity cost, and hence the efficient marginal price is zero. Consequently, the appropriate form for payment is access fees. These fees will be tied to generation capacity and consumer line size. Larger generators and bigger consumer lines at the point of connection will be associated with higher access fees. The access fees will be designed to recover the fixed costs of installation and the continuing costs of maintenance and operation. 



In addition to the access fees, time-of-day pricing can be used to allocate line use when the system approaches capacity. Again, buyers and sellers will negotiate contracts with each other in order to determine the appropriate action to take when a peak-load price is applied to the fixed, access charge. Whenever transmissions are less than available power, the time-of-day fee is zero. The system is free to be used by any generator or consumer. As demand, and hence transmission, increases towards capacity, the time-of-day price advances from zero and goes to whatever level it takes to keep the transmission line open. System capacity is maintained.



It is not necessary for both generators and consumers to “see” this time-of-day increment. Either one is sufficient. For instance, suppose that the generator is required to pay the time-of-day fee, the generator can contract with its customers to reduce load, to pay the fee, or to shift to other producers. These contractual features will surely vary among buyers and sellers who use electricity for many different purposes. Leaving each to its own designs is the safest way to insure efficiency in contracting. Presumably the generator is in superior position to manage the peak-loading problem and to decrease demand, either by shut-off or higher prices.



For instance, some customers may desire uninterruptable service irrespective of price for certain uses. These might include commercial customers using electricity for security and lighting. At the same time, these same customers may not care if their water heater is operable for any given 15 minute interval and may contract for service interruption in lieu of higher spot prices. The buyer and the seller are informational insiders to the spot value of electricity, and we presume to let them contract for their own desires and needs without undue burden.



The operation of the long-distance telephone market may provide some insights about the operation of the transmission system in a competitive electricity market. Currently there are basically four complete fiber optics long-distance networks: AT&T, Sprint, MCI, and a consortium of regional carriers. There is abundant excess capacity in this system. In fact, the smallest, Sprint, has capacity to carry all the current long-distance calls. However, at some peak periods, and over some portions of the network, some callers can get blocked. A busy signal ensues. The system is temporarily unable to carry their call.



The long-distance telephony market has responded in a variety of ways to this situation. First, repackagers have appeared. These firms buy chunks of time from the four major carriers and resell it in increments to consumers. At present, there are hundreds of repackagers, and they offer a broad spectrum of alternatives to their customers. One of the ways that packages differ is based on combinations of prices and probability of blocking. For instance, a buyer can select relatively high priced connect time coupled with a very low chance of receiving a system-busy signal. At the other end, the buyer can accept a high probability of blocking, as high as 50 percent, in exchange for a very low price when connected. Prices allocate the temporary long-jam in the telephony system. Already, power marketers and aggregators have begun to appear in the electricity market to play a role similar to the repackagers of the telephone industry. We expect them to offer variety to their customers, free to choose among the alternatives as it suits their particular demands for power.



The question of system reliability is critical in this adjustment. Currently, producers in the nine NERC regions use a variety of system control devices to shift load and power from one firm to another to meet temporary ups and downs in demand. Similar controls will be required under competition. And while there may be additional generators which will have to be incorporated into the network at some point, the most likely scenario is that these new generators will be smaller in capacity than the current average. This reduces the risk of any one unit failing and, by itself, raises system reliability. Put another way, a system of multiple small producers is more inherently reliable, ceteris paribus, than the same system with fewer but larger producers.



The main point here is that reliability does not have to be an issue in the move to retail competition. The relations between buyers and sellers can be organized to create responsibility for demand fluctuations that can be as easily managed as the current variabilities. Moreover, decreasing average size of generating capacity, to the extent that it happens in the future, will further relax the reliability margins required for system safety.



We close by noting that there is a clear and present danger in unleashing too much administrative authority in the move to competition. If the Federal Energy Regulatory Commission were to be made more powerful without ample checks and balances, the resulting regulations could actually make the industry and its consumers worse. We absolutely are not calling for a remake of an ICC, CAB, or similar structure in FERC. There is growing concern that deregulation in telecommunications may have vested too much authority in a single agency, the FCC. Rules, regulations, and decisions are for the most part best left to disperse regulators at the state legislative and public utility commission level.

�Chapter 6 �Summary, Conclusions, and Recommendation For Policy

For far too long, the U.S. economy has suffered the waste and wanting of electric utility regulation. Across the country, price is higher than cost. Worse, price in one area is different, often far different, than price in nearby locales. This failure of what economists call the Law of One Price is owed to rate of return regulation that allows firms to recover their capital costs irrespective of the opportunity cost of that capital.



Consider the following horror story. Long Island Lighting built a nuclear power plant, Shoreham, that has never yet produced a single kilowatt hour of electricity to light even one light bulb. Yet, amazingly, the consumers who live in LILCO’s exclusive franchise area are paying the company the highest prices in the country for this unused asset. This could not happen in a competitive environment. If an unregulated company made the mistake of constructing a plant that could not legally or physically produce any output, competition from rivals would preclude the firm from charging a price to recover the errant capital expenditures. The owners of the firm would have to bear this cost. Yet by the quirk of utility regulation, LILCO got permission not only to build this imprudent plant, but to recover its costs even though it never went into production. Some people claim this is a compact between the people and the company where the regulators are the voice of the people. Maybe so, but if so, the time for change has come.



The electric utility industry is a vital sector of the U.S. economy. It is an input to virtually every manufacture and consumable. We can hardly comprehend what life would be like without electricity. However, this fact alone does not mean that price regulation is necessary. Workers, just as important to the economy as electricity, are allowed to compete with each other for jobs and wages. No one seriously believes that students should have to apply to the government for certificates of convenience before they attend college to become engineers, nurses, or teachers, or that laborers should be allowed to recover, by law, their fixed costs of college preparation. Why should electricity be any different? Any reasonable observer would say, it should not.



Around the country, there are some very efficient producers of electricity. These firms are currently restricted in the ways that they might sell the power they can produce cheaply to consumers who face higher cost producers. The losers are buyers of power who have their choices restricted by regulatory fiat. Competition is a better watchdog.



Summary of our Findings

There is considerable under-used capacity in the generation and transmission capital stock of the United States. We estimate that it is possible to produce at least 13 percent additional output yearly and possibly as much as 25 percent additional power without adding one new generator or one new transmission wire.



This capacity can be put to use by more flexible pricing plans that will emerge via competition. There is considerable variation in the demand for electricity from month to month, but regulations do not allow price to vary along with this ebb and flow. Competition will allow price to adjust to various demand conditions. Along the way, the price of power will fall as additional output is produced.



We estimate that, in the short run, competition will cause price to fall by at least .9 cents per kilowatt hour on average across all classes of consumers in the United States. This price decline could be as much as 1.8 cents if all capacity is utilized. Based on current use rates, the minimum estimate for the decline in power bills is $9.50 per month for residential consumers, although savings could be or more $18 per month for them. Individual commercial and industrial customers would gain more then this off their monthly bills owing to their relatively large purchases.



In the long run as new and more efficient capital is put into place, additional gains will accrue. The long run price decline of electricity could reduce residential consumer bills by as much as $30 per month. Based on the current $69 per month bill, the decline is substantial, at least 43 percent.



Effects on Existing Producers

Lower prices mean lower incomes for producers. Yet the impact will vary because the producers in the industry are not homogeneous. Some have very high costs, while others have low costs of production. Some firms have extremely high overhead costs, as much as one cent per kwh, others have virtually no overhead expenses. Competition will drive the fat out of the overhead where it exists. Competitive firms cannot afford or sustain programs and employees who do not carry their weight. Ineffective or inefficient management will have to suffer the consequences of rivalry as more efficient firms traipse on their previously exclusive territory. Efficient firms will expand, and the high cost firms will contract.



While some may view the losses to the producers in a negative light, we argue that competition is good for the economy. The consumers of these utilities have been the true losers for far too long. The biggest problem with the electric power industry today is that it does not suffer the consequences of rivalry. That there might be losers when the doors to competition are opened is the heart and soul of a free and open market. The real question should be, Do the gains to the winners overcome the losses to the losers? In the case of electricity deregulation, our answer is a resounding “Yes.”



We estimate that approximately 35-40 existing publicly-traded electric utility firms will suffer significant equity losses because of price declines when deregulation comes. A similar number of low-cost producing firms will increase in value as they expand into regions and areas currently closed to them by regulations. There are less than 10 firms where the current book value of assets exceeds the current market value and about 10 more that are close to this margin. These firms are the only ones who might legitimately be candidates for the recovery of so-called stranded costs. All the remaining producers have equity values in excess of their book value of assets by a substantial margin and even though they will experience equity declines in the age of competition, the fair market value of their assets will be larger than their historical book value.



In sum, the estimates of the gains from deregulation are both substantial and redistributive. Consumer welfare will be greatly enhanced by lower prices. At the same time, the value of many sellers will be diminished. The important point to keep in mind is that the gains to consumers far outstrip the losses to producers. We estimate that the net gain to the economy is at least $1.9 billion annually and quite possibly as much as $24.3 billion each year.



Effects on the Aggregate Economy

Our analysis suggests annual GDP is projected to be 2.6 percent higher annually in the long run. To gain some perspective, had we reached long run competitive prices and use of electricity in 1995, GDP would have been higher by $191 billion. Each year that competition is delayed costs the American economy output of this magnitude.



The dynamic gains from allowing competition to serve the market for electric power are likely to be many times the magnitude of the static gains of $1.9 billion to $24.3 billion identified earlier. These gains come from many sources; electricity costs will decline as the return to innovation are enhanced in a competitive market. Declines in the price of electricity will stimulate productivity growth in many industries. We live in an era in which many are concerned with the competitiveness of American industry. Many proposals to increase international competitiveness involve trade policies which threaten to restrict consumer choice and raise prices. Deregulation of electricity involves no such deleterious effects on consumers and would immediately increase American competitiveness relative to the rest of the world.



Moreover, competition in electricity will have a one-time reduction in consumer prices of between 0.7 and 2.3 percent. Employment is anticipated to increase by 1 million to 3.1 million new jobs. Labor productivity will increase at the same time. 



Transmission

Transmission gets power from one region to another. Distribution puts the transmitted power into use at the consumer level. Currently, these two factors contribute about one cent to the overall price of electricity. Since both systems, distance transmission and local distribution, have capacity to carry the extra power that competition will provoke, the current cost is not expected to increase. In fact, competition between transmitters could conceivably reduce transmission expenses marginally. There is reason to believe that advancing technologies in meter reading and billing might lower the cost of local distribution.



A major concern about the coming of competition is the problem with local monopoly distribution. If a buyer can contract with almost any producer to generate and supply electricity, but that same buyer has to receive the power from a single, monopoly distributor, the distributor stands to be able to extract most or all of the gains from competition.



A similar concern is raised about transmission. If interleaving transmitters are allowed to place a charge on every kwh that might pass over their lines, then so-called transmission fee “pancaking” reduces the viability of competition. Since electricity does not flow in a direct path between any two interconnected points, it is illogical and uneconomical to force transmitters to pay a fee based on straight-line distance between any two points. Since distance does not matter in physics, it should not matter in economics either. 



There is some reason to believe that open competition in transmission can generate the efficient result. So long as a transmitter can create a “contract path” for power to flow regardless of the actual movement of the electrons, then buyers and sellers are free to make deals with the various competing transmitters as they choose. To the extent that duopoly and collusion might prevent the competitive result here, the existing antitrust agencies have authority to intervene.  Alternatively, we would propose that FERC impose rules that recognize the exact nature of electricity transmission. That is, cost is not distance related. Moreover, since the marginal cost of transmission of electricity is essentially zero, the prices paid for access to the transmission grid should be lump sum and not unit based. Access fees are superior to unit based fees for transmission and distribution as they do not distort the real cost of producing and delivering electricity.



Most observers see the transmission system continuing to be regulated in some form or another. One approach is for transmission facilities to be separated from generation facilities and transmission to continue to face rate regulation. They would paid based on their historical costs times an allowed rate of return. An obvious improvement on this would be to compensate them on the basis of true economic, replacement cost.



Another approach is for an independent system operator to be created for each unified electricity grid region. The idea is that this agency is franchised out by a competitive-bid based process. The electricity grid operator bids on terms of transmission price. The lowest qualified price wins the contract. The system operator contracts with transmission facility owners for the use of their lines and equipment. 



Regardless of which system is adopted, there are some considerations that are important in designing the perfect pricing structure for the use of the transmission facilities. Except during peak load periods, the transmission system has no opportunity cost, and hence the efficient marginal price is zero. Consequently, the appropriate form for payment is access fees. These fees will be tied to generation capacity and consumer line size. The access fees will be designed to recover the fixed costs of installation and the continuing costs of maintenance and operation. 



Similar arguments are made concerning local distribution. There are choices. First, generators and power marketers can be left to their own devices to contract with local distributors. In spite of the local monopoly in distribution, the offer of reciprocity and other techniques can be used to provide open access. Alternatively, local regulators can mandate open access with regulated tariffs based on audited cost of delivering power. Again, access fees and charges are economically superior to unit-cost based tariffs for transmission.



Which method of organizing transmission and distribution is better? Should we simply open the door to free contracting, or should rates be mandated by FERC and local PUCs? The answer is not clear, and further study is warranted, but for now, both systems appear acceptable. We repeat our earlier concern that wholesale shifts of authority to FERC, NERC, or other Federal agencies should proceed with the utmost caution. A single powerful regulator at the federal level may not be much of an improvement over existing regulations at the state level, and under the wrong set of circumstances can be worse than the current situation.



Conclusions

The electric power industry is a vital cog in the U.S. economy. It touches the lives of every firm and person. For most of the 20th century, state and federal regulators have been charged with making this industry work efficiently. Their efforts have been noble if not perfect. Over the past 25 years, changing conditions have made it increasingly difficult for well-intentioned regulators to emulate the effects of competition. The time has come to unleash competition. Prices are too high, and they are not uniform across the land. Inefficient producers are not punished as they would be by competition, and consumers bear too large a share of the risk and cost of capital.



If regulation ever was the right way to organize electricity production and consumption, it is no longer. As deregulations in airlines, trucking, and telecommunications amply demonstrate, a free and open market offers consumers and producers lower prices and more options. The economy is the winner. 

� We can be contacted at (864) 656-3430, 656-3441, 656-3969 or maloney@clemson.edu, sixmile@clemson.edu, or sauerr@clemson.edu. The fax number is (864) 656-0948. We acknowledge the assistance of Chad McGowan, Elvino Mendonca, Laura Speake, and Emily B. Wood.

� Mapco v. Carter 573 F.2d 1268 at 1277-1278 (Temp. Emer. Ct. App. 1978) cert denied 98 S. Ct. 3090.

� Volume II of this project contains additional material, tables, technical details, references, and sources of data.

� Duplication of lines has been alleged to be wasteful in electricity as well as in telecommunications. Yet in telecommunications, multiple long-distance lines exist. While this appears redundant, it expands consumer choice and vitiates the need to regulate the price of transmission.

� Mapco v. Carter 573 F.2d 1268 at 1277-1278 (Temp. Emer. Ct. App. 1978) cert denied 98 S.Ct. 3090.

� In the long run, if market price, given current industry capacity, generates an excess return on investment, new capital will ultimately enter the industry. If market price is below that level, capital will exit, albeit through the slow process of physical deterioration.

� For a good review of the literature see Alfred E. Kahn, The Economics of Regulation, Cambridge: MIT Press, 1988.

� This is consumption for the forty-eight contiguous states plus the District of Columbia.

�  It bears noting that, on average, our estimate of price elasticity is not sensitive to the cycle. That is, our estimate of average price elasticity does not change throughout the year. See Volume II for details.

� This does not mean that consumers on tight budgets will have their bills cycle. The option of annual average billing is unaffected by the change in price per kwh.

� We will not clutter the analysis with distinctions between compensated and uncompensated demand curves.

� We assume a discount rate of 12 percent.

8 We simplify discussion by rounding our estimated demand elasticity to -1. Demand estimation and a literature review are given in Volume II.

9 In regions of lowest price, such as Idaho, Washington, and Kentucky, consumers and producers may experience slightly higher prices if local producers reduce their local output in order to expand sales to other regions. We do not expect that this will happen, but even if it does, the impact on prices in these few states will be very small, typically less than half a cent per kwh.

� On average, transmission costs are .08 cents/kwh.

� There is always the question of how much fat is included in cost estimates based on expenditures made by utilities in a regulated environment. We have uncovered some evidence that the administrative costs incurred by utilities may be abnormally high. However, for purposes of our price forecast we have not included additional general administration costs. That is at the competitive margin, electricity will sell for prices that force utilities to make up their general administration costs by efficiently managing their existing stock of capital.

� Moroney, John R. "Energy Consumption, Capital And Real Output: A Comparison of Market and Planned Economies," Journal of Comparative Economics, 1990, vol. 14(2), 199-220.

� Jorgenson, Dale W. "The Role of Energy in Productivity Growth," American Economic Review, 1984, 74(2), 26-30, a shortened version in Kendrick, John W., ed., International Comparisons of Productivity and Causes of the Slowdown. Cambridge: Ballinger, 1984 also discusses these issues.

� The divestiture of AT&T was an antitrust case, not a legislative mandate. Hence, it is not exactly comparable to deregulation in airlines, trucking, long-distance telephony, and electricity.

� William J. Baumol and J. Gregory Sidak, Transmission Pricing and Stranded Costs in the Electric Power Industry, Washington: AEI Press, 1995, 98.

� In more elaborate valuation analysis things like taxes, working capital requirements and capital structure are included. We abstract from these here in the interest of simplicity and because they do not affect our conclusions.

� It is inappropriate to compare the $1.124 million to the original $1.742 million as they represent sums at different points in time.

� Costs are lower because the plant produces less output and hence less labor and materials are used.

� Event analysis uses stock market and financial data to assess the impact that investors incorporate into their perception of future events. The technique is widely used in finance and economics, and we offer details in Volume II. For an example of the methodology, see Maloney and McCormick, "A Positive Theory of Environmental Quality Regulation," Journal of Law and Economics 25(1) (April 1982):99-123.

� As a practical matter, regulators charged with computing stranded costs using this technique should adjust the market value of equity by the fair market value of non-utility assets such as excess cash and earnings retained in land and holdings of the like.7 As a practical matter, regulators charged with computing stranded costs using this technique should adjust the market value of equity by the fair market value of non-utility assets such as excess cash and earnings retained in land and holdings of the like.

� See Daigle and Maloney, "Residual Claims in Bankruptcy: An Agency Theory Explanation," Journal of Law & Economics, April 1994, 157-192, for a review of the law, references, and a analysis of the outcome of the bankruptcy process.

� This simple approach ignores any option value imbedded in the long-term, fixed price contract.

� Throughout our analysis we assume that the existing PURPA contracts perpetuate and are not violated by legislation or court rulings. We are not proposing that these contracts be nullified. We have not analyzed the details of these contracts and the firms that produce power under them.

� It bears noting that institutional investors are the substantial owners of most public utility stock. For instance, 38.2 percent of all Duke Power common shares are held by institutions. On average, across the entire portfolio of publicly traded utilities, 31.3 percent of all common shares outstanding are held by institutions.

� As noted earlier, producers can voluntarily contract with buyers to share this risk, when the parties view it efficient, by a long-term contracting relation.

� We have obviously abstracted from the various classes of users for the sake of simplicity here.

� The court said in Cajun Electric Co-op v. F.E.R.C., 28 F.3d 173 (D.C. Cir. 1994), that imposing generation cost on transmission fees is an illegal tying arrangement under antitrust law.

� This does not mean that additional capacity will not be required. Expansion of transmission capacity will be accomplished, but given the cost of right-of-way and the environmental costs of new lines, we expect that capacity will primarily expand by adding lines on existing poles and towers.
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