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A Discussion Paper on Residential Contractor Programs  - 1999

Metrics for Market Transformation and EE Program Design

During the January 1999 CBEE meeting the request was made to be less theoretical and more practical in supplying metrics for the 1999 Residential Contractor Program.  Specifically needed are some workable metrics that could address the Indirect Market Transformation (IMT) type of programs.  The following paper is offered as a starting point.  We would be grateful for critical comments.  Directly by telephone, indirectly by e-mail, or if very broadly supportive to PY99.  These ideas originate at ADM Associates, which is involved in many aspects of the energy efficiency business.

This paper also addresses metrics or compensation for Direct Market Actor (DMA) type of programs where the contractor is paid for a service rendered such as a duct or water heater inspection, blower door testing etc.  The paper addresses compensation for performing energy efficiency(EE) improvement (duct sealing, installing CFBs, insulating a water heater or floor, etc.).  The compensation for these is expected to be on some checklist M&V type of protocol.  This paper attempts to provide an analytical rubric, a metric, and a payment scheme under which all Residential (RES) contractor based programs might function coherently. 

We start by addressing the need for metrics for "Market Transformation".   Several market actors have come forward with prototype Market Transformation(MT) plans and programs.  These programs will increase the probability that a cost effective energy efficient action will take place.  These IMT programs include "contractor based" certification, education, underwriting, financing, and similar programs.  The task before us is to figure out how to compensate them for "transforming markets" in a way that is directly and equitably comparable to the DMA actions.

Market Transformation is understood to mean that the market for energy efficiency technologies and services (EETs) should, in the economic sense be as efficient as possible.  Economically efficient implies on the demand (consumer) side good information, low transaction costs, - i.e. low market barriers in general.  On the supply side (upstream) programs encompass efforts to produce, least cost EE technology, and efficient factor markets for EE products and services.  This paper proceeds with two sections.  The first addresses how to compensate contractors for market transformation on the demand side; next it will address how to compensate contractors for changes on the supply side, and it will close with a method it integrate programs have both demand and supply elements under one simple rubric. 

 Demand Side Market Transformation Metrics

It is the science of economics to study markets.  Consumer demand measurement has a rich and exhaustive literature, that is supplemented at great depth by marketing research approaches from business schools.  Market research, the response of consumers to IMT type of programs such as advertising, is an extremely will studied area and will not be developed here.   On the demand side of MT, the program evaluator faces the identical problem to that faced by Coca Cola when evaluating the efficacy of one of their advertising program elements.  A thorough job of doing a statewide market effects of say an IMT program is no different that determining the marginal effects of any advertising effort embedded in a complex market.  A demand side marginal analysis should be undertaken with the same tools.

I suggest the following demand side metric:

contractors compensation should be based on induced marginal reduction in kWh over the next ten years.

A contractor's program compensation should be derived from every EET action taken by a consumer that can be verified as being derived from a contractor's activity.  The contractor should receive compensation directly related to the marginal reduction in kWh over the next ten years derived from the promotion.

For example, assume a local government runs a bill stuffer program suggesting an in-house energy audit.  Then for every audit that takes place because of that bill stuffer, the local government should receive compensation related to the audit's marginal reduction in kWh over the next ten years derived from their promotional effect on consumer actions or related DMA activity.

Alternatively, assume we run an advertising program for CFB's.  Contractor payment would be related to the demonstration that the CFB's were purchased as a result of the ad.  If the contractor can show that the demand for CFB's has been marginally changed permanently, and that more bulbs will be bought in the future by consumers, then credit has to be given to the marginal aggregate effect caused by the contractor.  This is payment not for a temporary demand shift, but for a permanent change in demand or a demand MT effect..  The proof must be on the contractor to demonstrate the market effects.  

One might argue that much of the IMT activity falls on "the public" and therefore should engender compensation unrelated to any purchasing.  However there are many influences on consumers.  To garner the MT credit, the contractor would have to have compensation reduced by activities of others that also contributed to the EET decisions made by his target population.  A suggested mechanism is that the consumer must identify the IMT provider as the agent responsible for the EET decision.   It will be up to the contractor's M& E process to show this connection.

How can this work in practice?

Assume that there is an EET activity called "house audit".  A major expense in auditing houses is getting in the door.  If a IMT contractor is provided leads that generate house audits, that would not have occurred otherwise, then the IMT contractor is due a porting of the marginal contribution the energy saved by the DMA activity or separately by the homeowner.   Assume, for example, that there is a CFB promotion by an IMT contractor.  This contractor will be paid when he demonstrates that his activities led to the bulbs being installed or bought.  The mechanism for this creating and proving link is left with the contract proposer.  (This is the identical problem faced by every large account ad agency.)  

Assume that there is a certification (not training) IMT contractor.  The contractor should be paid when it is verified that that certification was identified by the customer as a reason she undertook a home audit.  The DMA contractor who did the work would have to work clearly would get a large share of the audit credit, but assuming that payment for the marketing is useful for the program's success, the marketing should be so compensated.  Payments to all actors are based on marginal contribution to the effort.  Note that in any case, EET provider, the DMA should be indifferent as to who is credited for enabling the transaction, since his payment is only for his marginal contribution.

Demand Side IMT Compensation

If there is an observation that an EE activity can be generated by an IMT activity, then the IMT contractor should be compensated for enabling that measure.  The suggested rule is that compensation be related linearly to marginal reduction in kWh over the next ten years.  The burden of proof that their program was the causal agent for the EET action resides with the contractor.  We discuss below a way to do this with deemed measures and effects.

The Program Administrator's Role 

How might an administer choose among competing RES contractor based programs.  

To choose among programs we need a metric that captures market transformation.  Assuming that on the demand side we mean that consumers will make cost effective EET choices, we will want to pay for a change in behavior from current practice to an EE one.  To choose between programs, first they should be ranked according to induced marginal reduction in kWh over the next ten years divided by program budget.  The least cost set of these for a given program budget should be considered.  If programs can be expanded and contracted, the size choice principle should be then we should invest in programs such that the aggregate discounted future energy saved per dollar invested in a program is the same for all programs, but program flexibility is most likely a multi year process.

Two examples might illustrate the procedure:

First examine a direct install CFB and showerhead program.  Assume for simplicity that the program has no educational component, and that the bulb is unlikely to be replaced.  Then this will save 100 MWH in the first year 90 in the second (bulbs break, showerheads are changed), and 80 in the third, then 50 then zero.  These are discounted to the present at a reasonable discount rate to give a PV of 220 discounted MWH for a $2,200,000 program, M&V, and M&E costs or about $0.10/ (discounted kWh).

Second, consider an educational contractor marketing program.  Assume for simplicity that the program has only a educational component, and that the promoted CFBs are likely to be replaced because education is a quasi permanent addition to human capital as surely as any change in manufacturing technology.  This will save 25 MWh in the first year 20 in the second, and 20 in the third, then 10 for the next seven years.  These are discounted to the present to give a 160 discounted MWH.  For the $789,000 program, M&V, and M&E costs or about $0.10/ discounted kWh.

These examples show how it is both necessary and possible to look into the future to measure and reward market transformation.  The longer the effects, the wider the coverage, the more potentially effective is the market transformation, and the higher the potential reward to the contractor.

Demand Side payment Criteria and Timing

Payment must be made based on effects, not on program action.  For example, it makes no sense to pay for heating system promotions where heating is used, and community level promotions where there is a community responsiveness.  In this respect, then the IMT and the DMA programs differ.  If the effect of the DMA programs is all in the first year, then their payment likewise is for only first year benefits.  On the other hand, if most of a contractor's program is seen after a few years, then the compensation scheme must reflect that people have changed what they choose not what a contractor chooses.  This demand side MT effect will require a longer term validation.  All programs have short and long term effects.  Per program dollar change in discounted future kWh savings is the best measure if a program's effects.  Demand side MT effects require the consumers to be observed making decisions.  This will require a reasonable observation time.  

Supply Side Market Transformation:

In the discussion above we have looked at demand (by consumers) of EETs.  The supply of EET is also important and has been clearly remarked in the 1998 Policy Rules as "Upstream"(physical capital) and "vibrant energy service provider" (human capital) market transformation.  To shift the supply of EETs, the economist thinks of market structure and performance, production technologies, and factor markets(among other metrics).  Market structure and performance have to do with the exercise of market (monopoly) power. These will not be discussed here.   Production technologies are transaction specific, and relate to the supply of all elements to the transaction.  Input factor markets address issues of supply of the capital and labor and perhaps intermediate energy efficient goods out of which the EETs are produced or delivered.

Given a market structure, the RES contractor program can change the supply of EET by  two different means: Lowering factor costs, and improving supply technology.

Improving EE Technologies

The delivery of EETs requires hardware and tools for the job to be done.  If better, more efficient, hardware can be developed to save energy, or allows an energy service job to be done faster, quicker, cheaper, the cost of supply of this service can be lowered.  Improving supply technology can also encompass what are thought of as transaction costs.  Risk, access, information, and initial costs are thought of as supply costs.  Risk can be modeled as a cost-of-service.  Services that are not well understood, or are expensive or contractors who are not trusted all have risk "costs" associated with them.  Access is important, if there are no trained people to do a service or no CFBs to be bought, the transaction will not take place.  Information similarly might have to be available at a low cost. Likewise, initial costs can be modeled as a potential supply side transaction cost.  Initial costs are often cited as a barrier to an efficient energy market, yet clearly they are transaction and actor specific.  

A program might be designed to attack any of these technological features of the market, but unless they result in transactions, they are not meaningful.  No improvement in motor efficiency will be useful if it is not economic.  Certification, education, evaluation and insurance are useful if useful, if and only if, they lead to sales(B. Burk).  And for the engendered sales they should be credited. 

Lowering Factor Costs

A program might decrease the cost of an EE technology (e.g. CFB) or an EE service (e.g. duct cleaning, certifications) so that ceteris paribus, more people will this technology or service.  Any program that lowers factor costs will contribute to the lowering of the cost of supplying EET.  Normally this can be thought of as efforts that are made to assist manufacturers lower costs, or make available physical or human capital useful in delivering EET.  Examples are improving training of service professionals, providing tools, codes standards, and practice requirements for EET transactions.  These to deserve merit if they lead to a shift in supply, or more generally to a estimable supply side MT. 

Payment for RES Contractor based Supply Side Programs with no Deemed Savings 

How can under a RES contractor program can the supply of EET be accurately and equitably paid for.  The answer is the same as for demand side market transformation activities.  Payment must be made in direct relation to demonstrated future energy savings that result from specific actions within the program.  This means that supply side changes are must have one or more customer transaction(s) associated in order to be paid.

For example, assume that a Local Government wants to run an information program, or perhaps an energy efficiency loan program.  Under the rubric suggested here, the compensation for that program must be derived linearly from the demonstrated discounted future energy savings that are attributed to that program.  If no future energy efficiency decisions are made as a result of the program, then compensation makes no sense. 

A Realistic Program

Payment for Program elements with deemed savings:

Realistically, how can we implement 1999 program so that contractors will know what they will be paid for, and the CBEE will know that compensation includes all market transformation aspects.  The following suggestion is a method that can address both goals.

Assume that along with direct deemed savings from a DMA activity, there is associated a multiplier that reflects the effect of that specific DMA activity on MT.  For example, assume that there is a duct testing and training activity.  The DMA activity is to pay for the ducts tested and the ducts sealed.  However, there is a secondary effect.  The contractor who is doing this work has learned to seal ducts, and to integrate that activity into his portfolio of services.  Assume that for every duct sealed and paid for as a DMA activity, he finds an equal number of new customers that do not require the subsidy.  Further, assume that he might train a worker to do the work, and he goes into business for himself testing and sealing ducts.  Assume, that by an impartial measurer that for every duct sealed under DMA activity that 4 ducts were sealed outside of the program.  The contractor should get credit for all the work what was derived from the original duct sealing.  Alternatively, for a light bulb direct-install program, assume that with education, literature the customers and their friends install three light bulbs for every one that is paid for under the DMA program.   

Each DMA activity would have a multiplier from 1 up to capturing the market transformation, or at least the market inducing, effect of the activity.  This Market Effect multiplier would have to be agreed on by the contractor and the provider, and would form part of the bid.  Initial estimates would be equal to one unless demonstrated by the contractor and verified by an ex post third party study prior to complete payment.

For programs that have no obvious DMA element, education, certification, risk reduction, and other contractor based IMT programs, the proposer will have to show what is an appropriate expected Market Effect, and have a significant part of their program funds held until the market effects can be measured.  

Summary: 

Demand side and Supply side Market transformation RES contractor programs can be very flexible, unstructured, and have the potential for deemed values payments.  DMA measures would have a market effects multiplier trued up by an ex post market assessment study.  For non-DMA programs, an agreed ex ante estimate issued for program choice, and a substantial part of the payment is retained until the M&E True up study.  In all cases, in the long run as the multipliers are refined, the programs are compared and paid based on the metric of discounted future kWh savings.

The benefits of including market transforming effects in contractor payment and contractor choice include:

· The ability to include a full range of contractor programs with the amount paid based on total market transformation effectiveness.

· The ability to discriminate between diverse complex programs using an economic metric.

· The ability to order programs and choose those which will be most cost effective.

· The ability to combine supply and demand side elements.

· The ability to leave to the contractor the complete freedom to integrate his program into any other business rubric or delivery device.

The down sides of the program:

· The market assessment of the metric and multipliers will have to be carefully done by a disinterested party because this is potentially the basis for the majority of contractor payments.

· Over the long run, a significant part of the contractor's payment will be based on M&E studies.

· Doing a prospective M&E study to generate "deemed" savings and market effects multipliers will transfer risk of market effects accuracy from the contractor to the utility.

Possible objections:

Contractors want to be paid immediately for activities at a high Market Effects multiplier.

If a contractor feels the deemed savings, or multiplier is too low, he has three opportunities to change it:  Convince the utility program managers that his program or measure has been misjudged, commission (and pay for) a pro-active prospective M&E study, or wait for the true-up M&E study to reveal a truth.

IMT contractors do not get full payment until there is an M&E study.

Without prior reason to believe an IMT program or program element is, or will be, effective, this is appropriate.  There will be some progress payments, but the bulk of the payment must be paid for measurable results.

This "Market transformation multiplier" is too complicated"

I defined the metric: 

contractor induced marginal reduction in kWh over the next ten years

Is there another simpler?  Clearly, there are others.  Market structure economists have tens of measures.  Market efficiency people have at least three common measures. There are additional metrics for Market innovation, market performance, market stability etc.  There are many different demand and supply elasticities describing market elements.

This is too hard to estimate.

This can be estimated by impartial M&E consultants.  Continual refinement and true-up studies can balance out poor estimates.  If we are going to talk about Market Transformation, then some metrics and measures are needed.  This metric is a measure only of absolute, not relative, progress towards MT.  Other measures will have to be used to address market supply and demand structures.  Note that utility earnings are not related to this number. 

The value of the proposed metric when divided by cost addresses a simple question: "Which are the most cost effective market transformation programs?"  The value of the numerator reports, "Are we having any effect?  It does not predispose that we will change any behavior, nor any type of program.  It does not measure market structures to know if we have arrived.  It only measures only progress towards Energy Efficiency.

The metric permits and measures under one rubric all contractor RES programs.  It may be most effective to educate no one, simply give away light bulbs and shower heads.  Or it may be more effective to simply run ads for energy conservation.  The burden of proof of program efficacy is on the contractor if it wants to be well paid. 

Program Design

From the utility's perspective having a MT metric provides a method to rank programs.  Each program comes in with a budgeted measure compensation list and a metric number.  The metric is divided by the cost and the programs ranked by cost effectiveness, and the budgetary cut-off established.

Closure

A last step can be made by incorporating the induced marginal reduction in kWh over the next ten years (the MT multiplier) into the rebate on each measure.  This will reduce the program to the present configuration.  What is lost by this simplification is a measurement of the different contractor approaches in providing effective combinations of education, appropriate effective measures, and follow-up customer attitude adjustment.  

To review, two summary mechanisms have been generated by this approach:

1. A clear path for payments to IMT type of programs based on their expected and later verified reduction in kWh over the next ten due to customers continuing choice of EETs over that period.


2. Any per measure payment must incorporate all direct and indirect market effects, principally the continuation of the use, or practice of, the EET outside of the annual program.
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