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Nonresidential Programs, residential programs, and new construction programs all have both energy savings and market transformation aspects to them.  A difficulty has been that market transformation(MT) has wanted a definition that can be measured so that programs can be designed, paid for, evaluated, and compared at least in part on this basis  This paper suggests such a metric that can be used to encompass divergent program types, and allow for comparison of programs for cost effectiveness.

Assume that there is a demand for and a supply of Energy Efficiency Technology that is represented by the current state of the market.  Assume that the direct and indirect effects of different PGC programs are also estimable without bias, then it would seem logical that we should provide a metric that describes the road towards a competitive self sustaining Energy Efficiency market.  The current goals of the present CBEE/PGC effort is derived from the CPUC Policy Rules to transform markets by addressing improvements in "upstream" technology and a private energy service industry.

A more comprehensive customer class goal might be to


(1)
maximize energy conservation for a given PGC budget.

Assuming that (1) represents what we should be doing within a given set of customers, then given a planning horizon of say 10 years, we can we derive planning rules that would give guidance in program design.  An economist might argue that one should take the discounted marginal aggregate present and future energy savings that are attributable to a program and compare them with the program cost.  We support this metric as a program goal and as a tool for comparing programs both ex ante for program funding, during for payments, and ex post for evaluation.  In summary, the discounted aggregate marginal future kWh savings from an Energy Efficiency Program is a reasonable metric to judge Market Transformation and energy efficiency effects.

Discussion:

An argument can be made that we cannot know the future program effects so we cannot use them in comparative program evaluation.  A response is that expected program effects can be estimated by independent bodies with true-up accounts.  Only by estimating future effects can man accomplish any change.  For example, in any engineering or physical system the future is predicated on a set of derived laws.  In any biological or theological system, the outcome is estimated by sets of predictions based on observed or predicted behavior.  In every system decision makers estimate the future from available data and make educated, sometimes informed estimates from which they act.  In this case, I suggest exactly the same procedure as is done in all other spheres of life.

Programs should be evaluated according to a metric that addresses the marginal energy savings over the next ten years.  Programs that affect market transformation will reduce energy consumption in the future.  This simple metric captures that possibility.  Savings in the far future should be discounted by a discount rate that reflects uncertainty of efficacy and societal indifference to the future.  To use this metric, one has to have independent unbiased estimates of future energy savings derived from a program, and discount it to the present.  These are usually estimated as "spillover" or "free driver" effects.  The following are features of this approach:

· Independent organizations would evaluate programs and verify the predictions.  For program stability the estimates need not be precise, only unbiased.

· Payment for programs would have a significant true-up component based on delayed (if necessary) evaluations.  Payments might be based on minimum expected effectiveness, and true-ups would reward the effective programs.

· Proposed programs could be compared by looking at the ratio of discounted marginal kWh savings to cost.  Each program will propose its own payment level.  The administrators will order the proposals by cost effectiveness and pick the low bids.  Any disagreements about the expected future kWh benefits would be settled in advance by an agreed structured arbitration process.  Starting point estimates for future effects might be based on historical data on program measure practice persistence, measure retentiveness, and generalized free driver effects.  This data can be estimated from historical utility M&E studies, retention studies, CEC databases, and current CADMAC work.

· Any types of program would be considered provided it address benefits to the target customers.

Historically some parties have opposed program performance awards based on future effects.  To address this reasonable objection, administrator earnings should be based on accuracy of prediction, not level of savings.  Rewards for large future discounted savings will belong entirely to the contractors.  The effects of this protocol might be:

· A wide range of programs that will significantly change the way energy efficiency is integrated into the fabric of California life.  

· A competition of  EE ideas and programs based on their long term effectiveness. 


· A clear perspective on which are the most cost effective programs.

Objections: 

An objection to this approach will be from people who have better metrics for measuring Market Transformation.  This is plausible, but currently, we are not using any in such metric in program selection and design, so I suggest this as a 1999 starting point.  

A second objection is that we cannot tease out the marginal effects of any program given that there are a myriad of influenced on any EE decision.  Economists do this analysis all the time.  In economics most variables are interrelated and correlated.  This is the very well tested science school of econometrics.  Also relevant are consumer product marketing analysts who need to know estimate the effects of an ad in a complex changing market.  Marketing requires estimates of the marginal effects of additional advertising every time a new ad is contracted for.  Evaluating the prospective and retrospective effects of an R&D program are analogous.  Reasonable unbiased people can estimate the probable effects of a program at all points in a programs planning, execution, and review. 

A third objection is that part of the contractual payment could be the result of a true-up payment.  In private industry, the payment for any advertising campaign is after the fact when sales are made.  This might be structured no differently.  If we are going to privatize the EE market then payment should be commensurate with market response.  Recall that as long as estimates are unbiased, the true-up accounts will clear.  Other effects are more theoretical and will not be belabored here, but economists might wish to argue the premises that:

· The marginal cost of production and consumption efficiency of all programs will converge with time.

· Measurement and arbitration costs will be internalized and collapse.

· The rate of market efficiency improvement will be negatively influenced by the social discount rate.


· Because social externalities are resident primarily in certain generation, kWh conservation is less efficient than differential taxation on different generators.


· Relationships between PGC EE goals and any social externality has not been defined.
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