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 Energy Efficiency Policy: Surveying the Puzzles
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Overview
Promoting energy efficiency (EE)—essentially, using less energy to achieve a given level of energy-supplied service such as lighting, heating, or cooling—has become a leading objective for regulators in recent years as concerns have developed regarding greenhouse gas emissions, energy independence, and avoiding the cost of new generators and transmission lines, especially for meeting peak demand.  Electricity prices below marginal production costs, because of unpriced environmental externalities or failure to reflect real-time cost variations, could warrant EE policies if EE and energy are substitutes.
That EE and energy use need not be substitutes, and will not be substitutes if the energy price is sufficiently high, is the first of a number of puzzles surrounding EE regulation and policy.  We survey half a dozen of these puzzles.  Second, proposed legislation would allow electricity suppliers to apply EE-related savings toward requirements to use electricity generated by renewable energy, leaving open a question of how to calculate the “no regulation” baseline against which energy savings would be measured.  A third is that much EE policy is predicated on the belief that consumers fail make privately beneficial investments in EE, where future savings in energy expenditure more than compensate for higher up-front costs.  Rejecting “rationality” raises the question of how to do cost-benefit analysis when demand curves cannot be trusted to reveal willingness-to-pay.  
Other policy puzzles involve the roles of regulated utilities and their regulators. Decoupling policies, designed to make distribution companies indifferent to output by guaranteeing a fixed level of profit regardless of energy delivered, stand in opposition to the central economic contribution to regulatory economics in the last thirty years, that incentive-based mechanisms outperform traditional cost-of-service regulation.  In addition, regulators may implement EE policy to exercise buyer-side market power against generators, increasing consumer welfare but reducing overall economic performance.  Many want utilities to administer EE policies, despite utilities having a century of being in the business of producing and selling electricity rather than discouraging its use.  More important, encouraging utilities to dominate a potentially highly competitive and entrepreneurial EE sector runs counter to decades of regulatory policies designed to separate competitive from monopoly sectors.  
The overall purpose of this survey is twofold: to inform the development of energy efficiency policy by revealing that propositions obvious to its policy constituencies may not hold, and to encourage regulation economists to investigate questions presented by the differences between what our research says and what these constituencies often presume.  
Methods
The methods are theoretical, including some mathematics and graphs either in the paper or in references for findings discussed in the paper.
Results
Among the results presented in the paper are:

There generally is a price of energy such that if energy is above that price, EE programs will increase energy use; real-time electricity pricing may well be a case on point.

With a fixed energy use baseline, allowing nominally EE-based reductions in usage to count toward meeting a renewable or clean energy standard increases the marginal costs of the latter substantially.
Consumer choice failures would be necessary to justify EE subsidies if energy is priced above marginal cost, as many believe, but those failures undercut standard criteria for measuring benefits and costs and thus render problematic standard cost-benefit tests for the desirability of EE policies.

Analyses of decoupling distribution revenues or profits from electricity use bring out missing elements in the theoretical of incentive-based regulation, but those missing elements appear to be of little practical significance.

Justifying EE as a means for holding down energy costs could cross the line into regulatory monopsony against the generation sector, where subsidizing EE is used as a way to drive down purchases and prices of fossil fuels below competitive levels.

Delegating EE implementation to utilities contradicts the principle of separating competitive from regulated monopoly sectors, a principle that has been the basis for functional unbundling of generation from transmission. 

Conclusions

Following and along with the results listed above, the overall conclusions are twofold:  First, a careful theoretical look at some of the leading policies to promote energy efficiency shows they may rest on less secure foundations than conventional intuitions suggest.  Second, many policies, in particular decoupling and having utilities take the lead on EE implementation, are not supported by strong economic arguments, but rather may be designed to avoid political barriers to the adoption of EE programs.  A clearer understanding of both of these should improve the quality of the decisions regarding and designs of energy efficiency policies.
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