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Overview

Directly compensating wholesale electricity market participants for delivering demand response is a relatively new  development in US. Demand response programs at the wholesale level were first introduced by the New York Independent System Operator and ISO-New England in 2001 and have subsequently been introduced by three other Independent System Operators (ISOs).  In 2010 the Federal Energy Regulatory Commission (FERC), which has jurisdiction over wholesale electricity rates, initiated a proceeding to determine the price that ISOs should pay for economic demand response (i.e., demand response compensated solely through an hourly price) and issued its decision in March, 2011.  
The concept of paying someone to not buy a product or service is potentially confusing and can lead to wrong conclusions – as demonstrated by the FERC decision.  In conventional markets customers are rewarded for not purchasing a product by getting to keep the money they would otherwise have spent, thereby enabling them spend that money ways that may provide them with greater satisfaction.  So why is electricity different?  It is different because most consumers purchase their electricity at fixed, predetermined tariff-based prices, rather than at the actual hourly wholesale market price, which typically varies over a wide range in any 24-hour period.  When the the tariff price is less than the market price consumers will have an incentive to consume too much electricity; conversely, when the tariff price is greater than the market price they will have an incentive to consume too little electricity.  These outcomes are not economically efficient and waste resources.  The obvious solution, of course, is to put all consumers on tariffs that dynamically reflect hourly wholesale market prices but that has been politically unpalatable for regulators.  Wholesale demand response programs are a second-best solution for discouraging excess consumption when market prices are high and are politically feasible because customers voluntarily participate.
This paper presents the economic rational for compensating economic demand response and how it should be optimally compensated.   In particular, it shows that economic demand response is a call option on electricity that the retail customer owns and sells to the ISO.  Finance theory informs us on how this call option should be valued, thereby revealing how economic demand response should be compensated.  

Finally, the paper critiques the recent FERC decision, which is an interesting case study that provides guidance to the international community on how not to compensate for economic demand response. 

Methods

Application of the principles of welfare economics and finance theory.

Results

Economic demand response offered into a wholesale electricity market is a physical substitute for energy injected by a generator but it is not the economic equivalent of that injected energy, thus is not entitled to be paid the same price that the generator receives for contemporaneously injected energy.  The appropriate price to pay for economic demand response is the market value at maturity of its associated call option on electric energy, i.e., the market price less the option strike price.  This strike price is the marginal price in the retail tariff at which the curtailed load would otherwise have been purchased.  Thus, the optimal price to pay for economic demand responseis always less than the wholesale market price.  The extreme examples are large industrial customers taking service directly from the wholesale market. The market value of their call options is zero, i.e., they are already being fully compensated for their demand response by avoiding payment of the market price.
Conclusions

The FERC erred in its recent decision that directs all ISOs to pay the full market price for economic demand response based on the misguided notion that demand response and energy supplied by a generator are equivalent “balancing resources” for purposes of balancing supply and demand.  Although it is true that they are physical equivalents, they do not have equal economic values.  Paying economic demand response the full market price includes a subsidy that that will cause many retail customers to reduce loads that have more economic value than the savings produced by avoiding the cost of serving those loads.  Even worse, it will cause some large industrial customers to start up their own behind-the-meter generators that are more costly to operate and more environmentally destructive than the wholesale generation they displace.
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