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Auction Pricing
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1.0 Executive Summary

The objectives of this paper are to provide an overview of both “Market Clearing Price” (MCP) and “As-Offered Price” (AOP) methodologies, to discuss the pros and cons of each approach, and to propose a methodology for auction pricing of Grid West’s Injection/Withdrawal Rights (IWR), Reserve, and Real Time (RT) markets.

This paper presents the rationale for selecting the MCP approach.  While the paper confirms MCP and AOP converge to similar prices for customers in competitive markets, it also discusses how in less competitive markets, AOP can increase the market power of dominant players, raise the barrier to entry for smaller players, and reduce market efficiency in comparison to MCP.  The paper also discusses the use of market monitoring to prevent potential market power abuses with the MCP approach.

2.0 Methodology Overview

The best way to highlight the differences between MCP and AOP methodologies is to use an example with a simple energy market.  In this example, the market has collected three offers to sell energy and three bids to buy energy.  These offers and bids are shown in the tables below.

	Table 2.1
	
	Table 2.2

	Offer to Sell Energy
	
	Bid to Buy Energy

	Quantity
	Price
	
	Quantity
	Price

	100 MWh
	$10/MWh
	
	100 MWh
	$5/MWh

	100 MWh
	$15/MWh
	
	200 MWh
	$22/MWh

	200 MWh
	$20/MWh
	
	150 MWh
	$25/MWh


As part of the auction, the offers and bids are stacked as shown below:

Figure 2.1 – Example Offer and Bid Stack


We assume that the objective of the auction is to maximize overall trade value (market surplus).  As a result, the Market Clearing Quantity (MCQ) of 350 MWh and the winning offers and bids are the same for both pricing methods. The only difference is in the awarded prices, as shown below:  

Table 2.3

	Offer/Bid
	MCP pricing
	AOP pricing

	
	Awarded Qty
	Awarded Price
	Awarded Qty
	Awarded Price

	Offer 1
	100 MWh
	$20
	100 MWh
	$10

	Offer 2
	100 MWh
	$20
	100 MWh
	$15

	Offer 3
	150 MWh
	$20
	150 MWh
	$20

	Bid 1
	0
	N/A
	0
	N/A

	Bid 2
	200 MWh
	$20
	200 MWh
	$15.71

	Bid 3
	150 MWh
	$20
	150 MWh
	$15.71


Under MCP, the awarded offers and the awarded bids will be settled using the same market clearing price.  Under AOP, the price applied to the awarded offers differs from the price applied to the awarded bids.  The awarded offers receive their offer price, while the awarded bids pay a calculated price.  There are several possibilities for deriving the price that bidders pay, including:

· Clearing price

· Average price

· Bid price

· Forecasted price

In this example, we assume that awarded bids pay a weighted average price of $15.71 to cover the overall payment for awarded offers.

3.0 Pros & Cons of Pricing Methodologies

The AOP pricing methodology is similar to the commonly used rate-of-return approach practiced by regulated utilities whereby utilities pay suppliers (generators, whether their own or a third party's) their regulated cost-based rates (which include reasonable profits) and then charge an average fee to energy customers.AAA  AOP is also used, albeit less frequently, at a few RTOs/ISOs.  Examples include:

· Congestion pricing at the Ontario IMO; 

· Intra-zonal congestion management pricing at the California ISO;

· Intra-zonal congestion management pricing at the ERCOT ISO.

The MCP pricing methodology is used by nearly all RTOs, ISOs and Power Exchanges as the primary pricing mechanism for markets.  The main reason for its widespread use is that MCP pricing encourages suppliers to offer their actual marginal/opportunity costs.
  If a supplier’s offer is rejected because there are lower-priced offers to satisfy the demand, the supplier will be better off, as it will not have committed itself to sales at prices that fail to cover its marginal/opportunity costs.  More importantly, if its offer is accepted, it will receive the benefit of an MCP price that is at least equal to its marginal/opportunity cost and permits it to receive contributions toward its fixed charges and profits.  In the example presented above, the infra-marginal Offer 1 will receive $10/MWh and the infra-marginal Offer 2 will receive $5/MWh beyond their offer prices and towards fixed-cost recovery and profit.  This assumes the market is competitive, whereby suppliers raising their offer price beyond their marginal cost actually risk not being selected in the auction due to lower-priced alternatives.

Advocates of AOP pricing maintain that, under MCP pricing, infra-marginal offers receive more than their offer price; hence, energy users will pay additional amounts to cover this extra payment to suppliers.  They also maintain this will not occur under AOP pricing. In the example above, the average energy price for buyers is $15.71/MWh under AOP versus $20 under MCP pricing.  Hence, AOP seems to reduce the average cost of energy-to-energy buyers, as long as suppliers continue to offer their energy at their marginal/opportunity cost into an AOP-based market.  The critical assumption is that under AOP pricing, suppliers will continue to offer their energy at their marginal cost.  In many cases, this assumption does not hold true.  In order to maximize their profit (or at least receive contribution for their fixed costs), suppliers may increase their offer above marginal/opportunity cost, and offer their energy at what they expect the MCP will be ($20 in the foregoing simple example).
  In the past, various experiments have shown there is no reason to expect prices will be consistently lower under AOP pricing.
 

In addition to there being no clear evidence that an AOP pricing methodology lowers prices, AOP can distort the market for the following reasons:

· AOP can reduce overall market efficiency:  AOP can reduce efficiency as generators are forced to depart from bidding marginal/opportunity costs in an attempt to receive compensation for their fixed costs.  This departure may distort the bid stack: some lower marginal-cost (less expensive) resources will be rejected (because their suppliers overestimated the MCP and submitted an offer price with a high markup) in favor of other higher marginal-cost (more expensive) generation offered with more conservative markups.  Interestingly enough, the more competitive the market and the larger the number of competing suppliers, the greater the number of instances in which output will be drawn from the higher marginal-cost (more expensive) generators.  The consumers eventually bear these costs directly or indirectly.

· AOP can increase cost of participation in the market:  Another inefficiency introduced by AOP pricing is the cost associated with forecasting market prices.  Under MCP pricing, sellers offer their supply at marginal/opportunity costs, which are readily available.  AOP pricing introduces uncertainties and costs into suppliers' price estimation efforts. 

· AOP can disadvantage smaller players:  Unlike MCP pricing, where competitors succeed or fail based on their generating efficiencies, success under AOP pricing depends heavily on successful price forecasting.  There are large costs and economies of scale in price forecasting activities; therefore smaller firms may be at a disadvantage since they have to spread such costs over smaller sales.

· AOP is more susceptible to monopolistic gaming:  Several studies of the California market have concluded that the extreme price spikes in 2000 and 2001 were magnified by a few large generators.  These generators withheld their capacity (physically or economically) with the expectation that it would increase prices.
  Conditions needed for this strategy to work were: 1) inelastic demand in the aggregate; and 2) generator control of a mix of capacity such that withholding a unit from the market would ratchet up the MCP, ultimately benefiting its other generators.  Under AOP, generators will likely alter their bidding practices to reap the same benefit by attempting to predict the impact their offers will have on market prices.
  Under AOP, dominant participants are likely to be in a better position than small participants.  In this respect, AOP pricing will discourage increased competition.  Another important difference between MCP and AOP is the greater transparency of bidding behavior under MCP pricing for detecting collusive or quasi-collusive pricing behavior.  The monopolistic behavior, such as capacity withholding, is easier to detect under MCP pricing since the marginal costs can be estimated.

However, AOP can mitigate market prices if a bidder uses what has been called a “hockey stick” pricing strategy.   A supplier using this strategy offers energy, reserve or transmission rights at prices that follow a “hockey stick” pattern: a majority of supply offered at a "reasonable" price followed by a few MWs (sometime only one MW) offered at very high price.  Hockey stick pricing strategies have been commonly practiced
 at several RTOs and ISOs.  During times of tight supply and inelastic demand, these strategies can lead to high MCPs (see figure below).  In the case shown in this figure and under MCP auction pricing, the price will be $110/MWh for all buyers and sellers.  However, assuming the offer price for the low-value portion of the offer curve stays the same under AOP pricing, the price for buyers will be the average of offer price curve, which will be $8.71/MWh.  This potential lowering of average price has been the main argument in the support of AOP pricing.  Existing RTOs and ISOs with MCP-based auction markets use several straightforward market rules (mainly in the form of automatic MCP changes) to counter the hockey stick pricing strategy.  These rules could also be used by Grid West.

Figure 3.1 – Example of Hockey Stick Pricing


[image: image1]
4.0 Concluding Remarks  

Experience has demonstrated that in competitive markets MCP and AOP converge to similar prices for customers.  Therefore, there do not appear to be definitive benefits associated with AOP pricing.  In fact, it has been shown that AOP could aggravate market power conditions in less competitive markets by increasing costs, raising the barrier to entry for smaller players, and reducing market efficiency.  Grid West should consider adopting an MCP approach for all its markets while using market monitoring measures to prevent potential market power abuses.
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� Given the differently situated regulatory regime in Canada and British Columbia, in particular, the operating assumption is that the Grid West market design will be mirrored in British Columbia, to the extent possible within that regulatory regime.  Details regarding the market design in British Columbia are anticipated to be completed as part of detailed design phase of this effort.





� Opportunity cost is the higher of the marginal cost of the energy or the value of alternative uses of that energy - such as selling the energy bilaterally or using the energy output of an energy limited resource for load service or other revenue producing applications at a later time.


� They will discover the MCP by comparing the results of the previous auctions with their offer prices.


�	The Treasury conducted an experiment, in which it employed both MCP and AOP pricing mechanisms in the sale of Treasury bills.  It found mixed results, and could not conclude that the average winning bid prices of the two mechanisms differed significantly.  �[“Uniform-Price Auctions:  Update of the Treasury Experience.”  Working Paper, U.S. Treasury, 1998.] �[“Some Evidence on Bid Sharing and the Use of Information in the U.S. Treasury’s Auction Experiment.”  Working Paper, Board of Governors of the Federal Reserve System, 1996.]


�	[Paul Joskow and Edward Kahn.  “A Quantitative Analysis of Pricing Behavior in California’s Wholesale Electricity Market During Summer 2000.”  November 21, 2000.]  �[Robert Nordhaus, Carl Shapiro, and Frank A. Wolak.  “An Analysis of the June 2000 Price Spikes in the California ISO’s Energy and Ancillary Services Markets.”  September 6, 2000.] �[Severin Borenstein, James Bushnell and Frank Wolak.  “Diagnosing Market Power in California’s Restructured Wholesale Electricity Market.”  August 2000.]  �The authors of these reports have offered various explanations for price spikes in California: externalities, gaming problems, demand inelasticity, and lack of long-term contracts. However, these authors have nearly unanimously rejected switching from a MCP to an AOP pricing methodology considering such a move detrimental to the market.


�	[Natalia Fabra.  “Uniform Pricing Facilitates Collusion: The Case of Electricity Markets.”  October 2000.] 


� [David Hurlbut, Keith Rogas and Shmuel Oren. “Protecting the Market from ‘‘Hockey Stick’’ Pricing: How the Public Utility Commission of Texas is Dealing with Potential Price Gouging.” The Electricity Journal, April 2004, pp. 26-32.]
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