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Introduction

As energy markets are being de-regulated (or relaégfd to separate distribution functions from pthn
functions), many regulatory jurisdictions in theitéd States are examining methods by which to emragmuincreasing
adoption of energy efficiency. Much of this effast a push towards requiring distribution utilities state-wide
implementation organizations to implement progratasigned to transform energy efficiency marketsemove
barriers to the adoption of these technologies. a@meoretical basis, there are at least five wgsn four different
disciplines) to approach the issue of sustaingbdit market effects from market transformation peogs. These
approaches are derived from:

microeconomics theory;

transaction cost economics;

diffusion studies (sociology);

transaction flow analyses from marketing; and

financial analyses.
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This paper provides an overview of each of thesespaetives as it applies to market transformatiod &he
sustainability of market effects. There are adeges of examining market transformation across edicthese
paradigms. The paper concludes with a proposedimvayhich to view these different paradigms in ategrated
fashion.

From Microeconomic Theory

From microeconomic theory, the basis for intervgrimthe energy efficiency markets is to changeathieomes from
that market by shifting the demand curve, and/er shpply curve for energy efficient products andiises. The
reason for doing so is that goods and services eniternal benefits and lower realized costs willubeer-invested in
from a societal maximization perspective. Thisiltssfrom the fact that energy efficiency has geeaenefits for society,
lower pollution and overall costs, than is seenthia individual customer’'s decision-making proceds classical
microeconomics, the marginal social benefits (M8B) greater than the overall demand curve and #rgimal social
costs (MSC) are less than the overall supply curSeciety’s desired DSM quantity and price are ifigantly greater
than the market equilibrium, a case of market failuThis is illustrated in Figure 1. In Figurettie market equilibrium is

at quantity Q at price B The societal optimum would be at quantity @t price B, The cost of the market failure to
society is the difference between these equilibsi@iRy. - P,) * (Qsoc- Qsod.  This is one of the reasons regulators required



greater demand-side management (DSM) investmemts the utility would otherwise make, and why market
transformation programs are being examined now.

A utility rebate program (a standard DSM prograiferifg in the US from 1985 — 1996) in economic teimoffering a
subsidy to the consumers of energy efficiency egeit. This increased their short-run demand ferptoduct by
making the price the consumer segwhile the price the market sees is & shown in Figure 2. This subsidy, at least
while it is being made, increases the pricestari®l the quantity to Q As shown in Figure 2, this rebate causes th&ehar
quantity and market price to move towards the salopptimum level.
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If the only market barrier is the price of enerdficeency, once the rebate is removed demand weillnn to 0.
However, if market barriers include doubt about meaducts, or whether energy efficiency is trulgteeffective, then
the rebate-induced trial of the equipment couldseaa decrease in these market barriers. If teeediecrease in non-
price market barriers, then the rebate programdcoause market transformation. Market transforonatiere is
represented as a permanent shift f@ffer the rebate is removed.

Standard utility DSM programs have also been tay&d the supply-side. For example, there hava Healer rebates
to induce dealers to expand their marketing anckstg of energy efficiency products. These rebates appear as a
subsidy. In this case, however, they shift thepBupurve to $. Again, the quantity of energy efficiency produsbld
increases, to £ The price moves to,P Similar to the demand-side rebates, the supgbebates can cause market
transformation if they cause a reduction in otter-price market barriers. Also, the supply malyldack to §when the
rebate is no longer offered if the only barriethis equilibrium price.

Standard utility DSM programs have often used lapiproaches. We see in Figure 2 how these two agipes together
can cause the quantity and price of energy effigiéo approach the societal.

Market transformation (MT) occurs when the shiftghie supply and demand curves are permanentladteebates and
subsidies are removed. In other words, the majetates differently after the programs have opdrahd closed. (The
MT term used is exit strategy, i.e., market intaetian is exited.) The market after the program hasew market
equilibrium that approaches the societal optimum.

Using Transaction Cost Economics

The economists’ perspective is also being used.$ policy debate and analysis through examiningketaarriers
and what market interventions may be needed tocowes these barriers. Market barriers follow frose wof
transaction cost economics. This is exemplifiecabyextensive examination of this issue as it apph California’s
prior energy efficiency programs in a study by ERrahl, and Schlegel for the Lawrence Berkeley oy



Laboratory. Their definition of market barrier 18\ny characteristic of the market for an energhgted product,
service, or practice that helps to explain the fafween the actual level of investment in or pcacf energy
efficiency and an increased level that would appedre cost beneficial” (p. 7). The Eto et. akt démarket barriers
similar to the research list of various types afaction costs. The Eto et. al. List includes:

* Information or search costs

» Performance uncertainties

*  Asymmetric information and opportunism

» Transaction costs

* Hidden costs

» Access to financing

* Bounded rationality

» Organization practices or custom

* Misplaced or split incentives

*  Product or service unavailability

» Externalities

» Non-externality mispricing

» Inseparability of product features

* lrreversibility

Applying this framework to designing an MT efforhdrket intervention) is presented in a frameworketteped by
Feldman (1996) for Oak Ridge National Laboratofje steps for this application are:

» "Assess the market for the energy-efficient productervice of interest

» Describe the transaction costs that are inhibitiregefficiency of that market

» Identify changes in market participants or behavtbat will remove or reduce those costs

» Design an MT program to accomplish the specifieghgles

» Specify measurable indicators of the pertinentsaation costs and assess their baseline levels

* Implement the program and monitor changes in tle#tors, as well as the costs of the intervensipn(

» Assess the effectiveness and cost-efficiency oMfeprogram as a function of changes in transaction

costs"

In the same work, Feldman argues that a major,ganérally overlooked component of total programdfietis the

reduction of transaction costs and the accomparigitrgase in consumer surplus. "To focus striotiythe increased
sales of the energy-efficient product or servicdoisgnore much of the value created by marketsfiamation.

Indeed...The value created by decreasing transactists may often dwarf the value of the new salepedding

upon the total price and the existing level of decha

Diffusion Studiesin Sociology

There is a large body of literature that examireshiology adoption or diffusion curves. Though thedels

examined and used vary somewhat, their shape isatigrsome type of S-curve. This is caused byf#toe that two

general types of decision-makers accomplish tedgyoldoption: early adopters and later adopterhie @arly

adopters often obtain their information through ragethat provide information on the new technologihe later

adopters, however, often operate on informatioraiobtl from throughout the marketplace, i.e., otdwpters and
broader market acceptance. The accelerated ré¢etoiology acceptance (the steep part of the &forccurs as the
marketplace has developed momentum from the actibearlier adopters.

Often MT approaches are attempting to overcome raiebathat is stalling the adoption cycle for a tEadar
technology, or to move the adoption cycle up iretinin essence, the benefits are achieved by makingccelerated
portion of the penetration curve, or S-curve, fadvaThe benefit of the MT effort is derived frohetspace between
the old and the new adoption curves as shown iar&id.



Figure 1 S-Curve of Technology Diffusion
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MT efforts stimulate market adoption by removingrleas. The increase in adoption is expected tsea
corresponding increase in the slope of the diffusiorve. This is why evaluators measure proxirmatieators to the
market decisions during the years of the MT effani] then expect to see long-run market affects pfogram
intervention ceases (due to greater technologytaaapresulting from removal or reductions of madkarriers). The
benefits of market transformation programs nedddiude the long-run market effects beyond the agteriod of
program intervention. These market effects oceer @ period of years, including those years dftermarket
intervention program has ended.

Though the largest body of research concerninglififiesion of innovation falls within sociologicagésearch, there are
also several areas of diffusion examination in fiell of economics. Much of this work applies tsantion cost
economic principles to the examination of the diffun of innovation. Reinganum provides a sucaixeamination of
the work in this area. She cites David’s work ttascribes diffusion as firms’ decision-making lgebased upon
stimulus variate and a critical level that deternivhether any particular firm will adopt the inntea. Their view of
profitability of the decision will change over tinees time-related elements change the stimulusteaoiacritical level
for them. As these elements will vary across firfians will arrive at this critical value at diffent times.
Henceforth, a diffusion curve. Also discussed isQdrdle’s expansion to explicitly cover costs ofoimation
gathering. This perspective was further expandgdldnsen in examining asymmetry in information pesing
capacity, and through game theory examination bsntaand McCardlé.

TheView from Transaction Flow Analysesin Marketing

Market mapping and baseline studies provide therin&tion on how the market operates and why actaise the
decisions they do. This is often the first stethim research conducted to lead in the desigmudrket transformation
program. Market research to determine optimum star§ points examines similar issues. MT is trytagchange
final purchase decision-making by changing how aketeoperates. Transaction flow analyses is aroitapt part of
marketing examinations. As such, the two ideagassigan overlap whereby our MT efforts can viewngestion
flows as a way in which to determine where marktgtrivention can be applied to best leverage tlevantion.

Financial Analyses

A transformed self-sustaining market needs to prtedhe decisions that are desired for the soogttinal without
further market intervention. This means that tb®i@ need to be self-motivated to take the actiomslesire. The



probability of sustained self-motivation can beraiged by assessing the profitability and cash-fimplications from
their making these decisionsThese can be estimated by creating proto-typidatnal rate of return and cash flow
analyses for the various actors by sector (busiypss size, and organizational structure).

A Proposed Integrated View

The economic model places its emphasis on indilédaeting in their own self-interest. Transactawst economics
does include examination of organization form aadegnance as it is developed to minimize transadat@sts. In this
view, transaction costs brings into play the inttom between parties. Hence, the relationshipvben parties is
needed to be able to define the economic situatimihsasymmetric information or potential moral hakar
Nevertheless, the relationships are often viewestas& and well confined amongst a few partieth&écontract being
examined (explicitly or implicit contracts as viedvim economics to define transaction).

Similarly, the financial analysis perspective vieindividual firms making financial decisions. Thigrspective is
almost a subset of the more general economic thmengpective.

The sociology and marketing perspectives, on therobhand, emphasize individuals as social beifgsese social
beings make decisions based upon information amesaleceived in their social environment of collesgy relatives,
and social networks. Their decisions are oftenima¢pendent of the interactions that may arisaiwithese networks
as a consequence. Marketing places less empha#iie gociological theory, yet also examines flofusnformation
between market actors.

The economic and sociology perspectives can beiedaconceptually through the use of a paradigm ldgeel in
labor market and household studies integrating @oics and sociology. From microeconomics, the etademand
curve is the aggregation (horizontal summation)inafividual demand curves at each respective prareefich
potential buyer (which follows from viewing eachnsomer as an independent rational decision-makdre
individual's demand curve is derived by examinirayvithe quantity demanded changes with the pricth@fgood,
where the individual is always maximizing her maggiutility from the quantity of good purchaseditazlates to the
price of that good in comparison to the margindityitand price of alternative goods (uses of theney).

This utility maximization occurs where her budgatlintersects an indifference curve that provideshighest level
of available utility. The indifference curve repeats trade-offs between packages of goods anitegithat provide
equal levels of utility to the individual (for whicthe individual is indifferent between the packagé goods and
services). The subjective benefits an individealeives for each good in each potential packageesdhe relative
slopes of her indifference curves between two igédtiive goods.

Microeconomics emphasizes the derivation and mowerné market demand curves. However, it placete lit
emphasis on how individuals develop or change timgiifference curves. These indifference curvessnes what
value an individual places on a good relative teeotgoods and services (to include her time). &@ogy, socio-

economics, social psychology, and psychology dirof wealth of theory and research that can hejpaan how

individuals make value choices from their own viefitheir world, and as they obtain influence antgriactions from
and with their social environment. In other wordlse other social sciences can be used to unddrdtaw

indifference curves are developed and changed,nd@nocbeconomics can then examine how these charujjesvf

through into demand curves and market behaviortudm the market itself can create an economidrenment that

can influence the social environment (socio-ecorsjni These economic and sociological interactiomegrating

economics and sociology, have been used to battgrstand household dynamics and their changesivamrging

environment, and labor markets among those livingttgs. This perspective can also be used by predfigiency

practitioners to better guide market transformagiosgram planning and measurement.

The diffusion of new energy efficiency technologissan important part of market transformation gffo An
economic or financial perspective requires thattfolinology adoption be profitable for the firmiwidual given the
market operation after market intervention has egas order for the MT to be self-sustaining. Timéwv equilibrium



point must have permanently passed the majorifiyro critical diffusion threshold, and have tractsan costs that in
no way impede continual maintenance of this nevilibgium.

From a sociological perspective, the sustainalifasion curve requires enough adopters such tlasdizial networks
are established for positive feedback on this ddopnd greater energy (negative feedback) to naakelternative
decision. This is equivalent to a minimum tranisactosts point and that most firms have stimuha tause their
passage of the critical diffusion threshold.

The greatest probabilities for MT efforts to be cassful will be if programs are designed to meeateaf the

parameters from these varying perspectives. Bwlay, individuals, the stimulus by which they make adoption
decision, the social networks that influence thand their ability to maintain these decisions &y thre reinforced by
their social networks and marketing interactiongl-all help to ensure MT sustainability.
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