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THE ECONOMIC FALLACIES OF
DEMAND-SIDE MANAGEMENT

Matthew C. Hoffman

EXECUTIVE SUMMARY

Recent years have seen the emergence of Demand-Side Management (DSM), a new approach
to the electricity utility planning process. Through DSM programs, utilities endeavor to diminish
ratepayer demand to avoid supply costs and capacity expansion. Such programs typically encourage
ratepayers to adopt energy efficient lighting, heating, ventilating and air-conditioning systems, addi-
tional heat insulation, and other energy-saving investments, offering partial or total subsidies for
purchase and installation. As an inducement, shareholder-owned utilities are permitted to recover
their DSM capital investments and revenue losses by raising their rates.

DSM is premised on the notion that the self-interest of individuals is in conflict with their
behavior: Despite the availability of numerous cost-effective energy efficiency investments, consumers
have failed to adopt them.

DSM theory classifies this apparent paradox as a species of “market failure.” In this view, the
market imperfectly disseminates information about the profitability of energy efficiency investments.
However, this paradox may result from overestimation of the benefits of energy efficiency invest-
ments. In particular, DSM overestimates the benefits of energy efficiency investments by:

e only comparing investment options to the exclusion of other relevant choices faced
by energy consumers;

» neglecting the non-monetary cost components of investments, including transaction
costs, measurement and evaluation costs, the risks and uncertainties associated with
the investment, its quality of service, and others which often exceed the investment
price of the asset significantly; and

e ignoring the fact that true costs and benefits cannot be measured, since they are
subjectively experienced by individuals and therefore cannot be discerned by exter-
nal observers.

Thus, the perceived market failure may be more accurately attributed to overestimation of the cost-
effectiveness of energy efficiency improvements rather than the failure of energy markets.

The enormous informational obstacles (i.e., the inability to accurately measure costs and
benefits) faced by DSM users raises an important question: Why, given such glaring flaws, is it being
attempted on such a grand scale? The answer may be found in the incentives which confront the



utilities, their larger commercial and industrial customers, their PUCs, purveyors of energy efficient
technologies, environmental activists, and other DSM proponents.

DSM may more properly be seen as an attempt by various interested parties to extract rents
from others. For instance:

o Energy utilities see DSM as a means to improve their financial condition.

e The PUC is able to distort its own performance, making it less accountable to those
who appoint the commissioners, and ultimately to the public at large.

e Environmentalists see DSM as a way to connect the economic interest of utilities to
the realization of their own ideological goals, which include a dramatic reduction in
fossil fuel consumption and the consequent pollution.

e Large commercial and industrial utility customers are subsidized, which allow them
to invest in energy efficiency at the ratepayer’s expense.

e DSM theorists, consultants and planners have made a cottage industry of DSM
planning. They do not wish to see their jobs eliminated.

e Producers of energy efficient technologies benefit enormously from the inflated -
demand for their products. These are all natural supporters of DSM and other
subsidy schemes.

In its current form, DSM would be impossible without the monopoly power of the utility,
which allows it to raise rates and cross-subsidize DSM program participants. In recent year mdus-
trial power consumers are beginning to demand access to the wholesale electricity market, bypas
the monopoly utility. This process is known as “retail wheeling” and would render most Dm;n'o-
grams impossible. o

i

DSM is flawed both in theory and practice. Its theoretical foundation rests on the' scredi
theories of central economic planning, which presume that governmental and quasi-go nénia
institutions have the knowledge and incentives to economize on behalf of individuals. "

DSM’s success can be effectively explained with a public choice model that u B
“racket,” or a scheme to enable rent-seeking on the part of special interests. It is largely o
commercial and industrial ratepayers, which seek to reduce its cross-subsidization effek
the way for competitive electricity markets. The outcome of that struggle will ultimat
the fate of DSM, as well as the nature of the electricity industry in the United States.




THE ECONOMIC FALLACIES OF
DEMAND-SIDE MANAGEMENT

by Matthew C. Hoffman

INTRODUCTION

Recent years have seen the emergence of Demand-Side Management
(DSM), a new approach to the electricity utility planning process. Through DSM
programs, utilities endeavor to diminish ratepayer demand to avoid supply costs
and capacity expansion. Such programs typically encourage ratepayers to adopt
energy efficient lighting, heating, ventilating and air-conditioning systems, addi-
tional heat insulation, and other energy-saving investments, offering partial or total
subsidies for purchase and installation. As an inducement, shareholder-owned
utilities are permitted to recover their DSM capital investments and revenue losses
through rate base incorporation.

DSM programs are subsumed in the overall planning process of utilities in
a process known as Integrated Resource Planning (IRP), or Least-Cost Planning
(LCP). Utility IRP programs compare the costs and benefits attached to traditional
utility supply options (additional generating and transmission capacity) to DSM.
Ideally, this results in an allocation of the most cost effective mix of “supply-side”
and “demand-side” resources.

The purpose ofthis paperis to present a thorough examination and critique
of DSM theory. This will begin with a review of the history of the DSM concept.
Then, the paper offers a critical analysis of the “adoption paradox” exhibited in
energy efficiency markets, DSM “efficiency” criteria (the Total Resource Cost
Test, Societal Test, and Rate Impact Measure), and DSM measurement and
evaluation. Finally, the paper analyzes the economic motives of DSM proponents,
and examines the alternative presented by retail wheeling and competitive markets.

HISTORICAL BACKGROUND

The gestation of the DSM concept began during the intense energy
controversies of the mid-1970s, when social and economic trends converged to
sweep energy policy into the national consciousness. The Arab oil embargo against
the United States, combined with strict price controls on gasoline and other
petroleum products, had created alarming shortages and lengthy queues at the
gasoline pump. Moreover, the burgeoning environmental movement was success-
fully propagating a neo-malthusian vision of impending natural resource depletion.
Prophets of environmental armageddon, most notably Paul Ehrlich, an entomolo-
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gist at Stanford University, and a technocratic group known as the “Club of
Rome,” were featured prominently in the media. Although their predictions had
little basis in fact and proved widely inaccurate, the frightful nature of their
premonitions made a lasting impression on the Amesican public.! Reducing fossil
fuel dependence, both to secure national economic independence and conserve
natural resources, was perceived as an unquestionable imperative.

Most proposed solutions for the “energy crisis” consisted of mild
programs of national asceticism, including elevated taxes on energy use, a uniform
55 mph speed limit, and new public transportation initiatives. But in a 1976 article
in Foreign Affairs,? an environmental activist with impeccable malthusian creden-
tials’ revealed a revolutionary new approach to the issue, one that permanently
altered the terms of the energy debate. He was Amory Lovins, then-British
representative of Friends of the Earth.*

Lovins pointed out that the growing energy needs of individuals and
corporations could be met in two ways, which he labeled energy “paths.” The
“hard” energy path led to the construction of additional power plants, and a
concomitant acceleration of natural resource depletion. The “soft”,path, which
Lovins proposed as an alternative, consisted of reducing energy demand by
increasing energyefficiency. Instead oftaking the hard path by progducing additional
megawatts, America could take the soft path, and manufacture “negawatts.”

If homes and businesses adopted a myriad of energy efficiency improve-
ments, including more efficient lighting, heating and cooling systems, and improved
building insulation, they could reduce their energy use and simultapsoysly lower
their cost of living, Lovins argued. In other words, they could have thesr cake and
eat it too; natural resource depletion would be mitigated, and hwngsmdswould
actually rise as a result.

3

In the economist’s ideal world of “perfect competlnon,f’ ﬂch cost-
effective energy efficiency improvements would be unmedmplw by self-
interested individuals, without any additional incentives. Howexggiikievi
served, the marketplaceis highly imperfect. He found this particuh
market for energy efficiency, where adoption rates were wppWygmmplex
of factors, including obsolete building codes, union influengmsang. lack of
centralized government power. To compensate, he opined, govesnment should
provide tax incentives for the adoption of energy efficient mogles and
undertake educational campaigns to promote them. o

. «33 zn‘

Lovins’ article set off a firestorm in the enwommnmt
Although many conservation activists were skeptical of Loving’
at the Environmental Defense Fund (EDF) endeavored to apgly hig
problems of electricity utility regulation. In a series of hearings. g 490
Public Utilities Commission during thelate 1970s and early 1980, B
the Pacific Gas and Electric Company of San Francisco could loweeili
by investing in energy efficiency for its customers (and therefqmm their
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electricity demand), rather than building new power plants. Their labors, according
to EDF attorney David Roe, resulted in the overhauling of PG&E’s capacity
expansion plan® PG&E abandoned most of its new plant construction plans in
favor of energy efficiency programs.

EDF’s creative application of Lovins’ approach to electricity utilities was
dubbed “Demand-Side Management” (DSM), a concept that began to spread
rapidly among utilities during the 1980s. Today, hundreds of utility DSM programs
seek to induce ratepayers to diminish their consumption of electricity by improving
their energy efficiency. Typical programs partially or fully subsidize the purchase
and installation of energy-efficient air conditioners, heat pumps, fluorescent
lighting, and additional insulation in the homes and businesses of utility customers.
Suppressing customer demand enables the utility to avoid the cost of constructing
new power plants and producing additional units of electricity.

During the late 1980s, utilities began to experience additional pressure to
adopt DSM programs as a new environmental “crisis” loomed on the horizon:
“global warming.” According to the global warming theory, increasing atmo-
spheric concentrations of carbon dioxide and other trace gasses were causing the
lower strata of the Earth’s atmosphereto warm, with potentially disastrous results.
As fossil fuel consumption is a primary source of carbon dioxide emissions, DSM
had a new and powerful rationale.

As the decade closed, the concept of Integrated Resource Planning (IRP)
was formulated to create a grand unified theory, as it were, of utility planning,
incorporaging both the traditional “supply side” approach of producing electricity
and constructing power plants, and the “demand side” approach of DSM. In the
IRP process, supply-side and demand-side options wereto be compared ona“level
playing field,” and the “least cost” mix was to be selected. Ideally, investor-owned
utilities would profit equally from the two approaches.”

In the years that followed, DSM and IRP continued to gain acceptance
among electricity utilities. Accordingto the ElectricPower ResearchInstitute, over
50 percent of electric utilities have adopted DSM programs. In 1992, IRP became
the law of the land, mandated by the Energy Policy Act. Today, at least in theory,
all utilities must compare “demand-side” and “supply-side” investment options.
Demand-Side Management is an increasingly entrenched approach to utility
planning.

CONFRONTING THE “ADOPTION PARADOX”

Demand-Side Management is premised on the notion that the self-interest
ofindividualsis in conflict with their behavior: Despite the availability of numerous
cost-effective energy efficiency investments, consumers have failed to adopt them.
This divergence of self-interest and observed behavior is known as the “adoption
paradox.”

Hoffman: The Economic Fallacies of Demand-Side Management
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DSM theory classifies the adoption paradox as a species of “market
failure,” and prescribes a complex of corrective measures. Inthis view, the market
imperfectly disseminates information about the profitability of energy efficiency
investments, and suffers from a number of structural defects. But the “adoption
paradox” may derive from two other sources: the overestimation of the benefits
of energy efficiency investmerits, and the underestimation of energy efficiency
adoption rates.

Although there is little reason to believe that the adoption rates for energy
efficient technologies have been misreported, the methods employed in estimating
the net benefits of energy efficiency investments are often inadequate and biased.
They systematically underestimate the costs of the investments, and often incor-
rectly identify those costs with market failures. Rather than representing market
failures, the adoption paradox suggests the inadequacies of DSM theory itself.

Measuring Cost-Effectiveness

The adoption paradox derives from the DSM proponent’s assessment of
the costs and benefits of energy efficiency investments. Unfortunately, as econo-
mists have long recognized, costs and benefits are subjectively experienced by
individuals and therefore cannot be discerned by external observers.®

In lieu of examining the actual costs and benefits attached to energy
efficiency investments, DSM theory compares the rate of return on energy
efficiency investments to other common investments (savings accounts, blue chip
stocks, and government bonds). If the rate of return on the energy application is
higher, the investment is deemed “cost-effective.”

By only comparing investment options to the exclusion of other relevant
choices faced by energy consumers, DSM biases its estimates of energy efficiency
cost effectiveness. Although a Certificate of Deposits that eams an annual return
of 10 percent might reasonably be said to be preferable to a CD that earns an 8
percent rate of return, the two options might be less desirable to a consumer than
simply dining out at restaurants for two months, or donating the moneytoa charity.
DSM theory fails to account for the non-monetary benefits of ordinary consump-
tion.

Simply comparing the rates of return of various investment options also
neglects the non-monetary cost components of investments, which often exceed
the investment price of the asset significantly. These include transaction costs (the
cost of obtaining informationabout investments, the cost oflocating theinvestment,
and the cost of completing the formalities of the exchange), measurement and
evaluation costs (the cost of verifying the asset’s income stream), the risks and
uncertainties associated with the investment, its quality of service, and so on.

The deficiencies in cost-benefit estimates of energy efficiency investments,
which omit significant cost components and are therefore systematically biased,
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suggest that the cost-effectiveness of energy efficiency improvements may be
overestimated by DSM proponents, resolving the adoption paradox. DSM theory,
however, attributes the paradox to a failure of energy markets, rather than
inadequacies in its analysis.

Other Immeasurable Costs

Energy efficiency investmentsinvolve another category of cost that cannot
be measured: quality-of-service losses sustained in the transition to more energy
efficient technologies. Most energy efficiency improvements are accompanied by
a qualitative alteration in the service provided by the technology, one that is
potentially costly for theinvestor. Unfortunately, energy consumersthat participate
in DSM programs are seldom informed of this fact.

Interestingly, this calls into question the very notion that such technologies
can be deemed energy efficient at all, let alone economically efficient. Energy
efficiency is defined as the ratio of the useful energy provided by a dynamic system
over the system’s energy input. [A fiiller account of this distinction is provided in
the Appendix.] If the quality of service performed by a dynamic systemis altered,
it is impossible to discern changes in the level of “useful energy” provided by the
system. Even if a technology consumes less energy than other alternatives, the
difference in its quality of service may be such that the technology is actually less
energy efficient.

All of the most common technologies employed in DSM programs are
afflicted, with quality problems. These include:

Fluorescent lighting:

According to DSM advocates, fluorescent bulbs provide the same illumi-
nation as incandescent bulbs at a lower price. However, fluorescent lighting poses
significant quality problems that are often ignored in cost-benefit analyses.

Fluorescent bulbs are often less powerful than their incandescent counter-
parts, even when advertised by the manufacturer as equivalent. A Consumer
Reports study of compact fluorescents found that “some manufacturers of
fluorescent ‘get carried away, exaggerating brightness claims on their bulb’s
package.”'® ‘This ‘idcluded Panasonic’s “60-watt” substitute for incandescents,
which shed more than a third less light than the incandescent equivalent. Even
Hunter Lovins, president of the adamantly pro-fluorescent Rocky Mountain
Institute, told ‘Popular Science magazine that she has difficulty reading by
fluorescent lig?ﬁ."

Fluorescetlts have other quality problems as well. They emit light at a
different degh than incandescents, which many consumers find annoying.
Some bulbs exhibit “warm-up” periods between activation and illumination of up
to two minutes;'?
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Insulation:

Reinforcing structural insulation in buildings and homes will mitigate heat
losses and gains in winter and summer respectively. However, increased insulation
typically reduces air infiltration from the outside (a major source of heat loss/gain),
inevitably (1) lowering indoor air quality by trapping various emissions in the
structure, and (2) increasing humidity levels."

If utility customersrespond tothe quality loss by ventilating more, they may
completely offset the energy-conservation of the increased insulation levels.
Otherwise, the benefit of lower electricity bills may be offset by the cost in reduced
indoor air quality. No studies have been done to determine if mechanical ventilation
systems, which trap heat while ventilating buildings, use more electricity than they
save.

Ifcustomers turn their thermostat down during summerto compensate for
the discomfort of increased humidity levels, they may use as much energy air
conditioning their home as they did before the insulation improvement. Otherwise,
they suffer the quality-of-life loss of the higher-humidity climate.

Energy-Efficient Air Conditioners:

Currently, energy-efficient air conditioners are required only to meet
energy-efficiency standards without regard to alterations in the comfort of the
living/working environment. Consequently, many “efficient” air conditioners
(especially lower-cost ones) save energy by reducing the dehumidification function
of the unit." This must either result in reduced climate comfort, or (if the utility
customer reacts by tuming down the thermostat) an offsetting increase in running
time for the air conditioner. In either case, the economic efficiency of the units are
reduced or eliminated.

Heat Pumps:

Many DSM programs offer substantial rebates for heat pumps, which
provide a less energy-consumptive alternative to conventional homg hea
cooling systems. A heat pump is essentially an air conditioner thagoperates in
reverse. During winter, the heat pump moves warmth from the cold outslgealr into
the structure. In summer, the heat pump moves warmth fromthe e@ol stp.lcture to
the outside. .

Unfortunately, heat pumps can be uncomfortable dunng b
they maintain indoor heat levels by circulating only slightly warmeg air. withi
structure. This significantly extends the length of time requlred; '
compensate for precipitous drops in outdoor temperature, or to
home." Such costs may outweigh the energy savings prowdeg
making it less energy efficient than a gas or oil heater. '

LTI
b
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Motion Sensors:

Some DSM programs supply motion sensors for interior lighting in
businesses. When the sensors detect motion in a room, they activate the lighting.
Ifno further motion is detected within a set period, the lighting automatically shuts
off. The nuisance effect is obvious. Unless the room occupant moves periodically,
he will find himself in darkness. To compensate for this problem, some motion
sensors can be switched off, leaving the occupant the responsibility of activating
and deactivating the lighting, and disposing of the energy savings associated with
the device.

Energy Efficiency Training:

Some programs train individuals to do such things as change the filters on
their heating equipment, and wash fuller loads of laundry and dishes. These have
obvious nuisance costs.

Market Failure vs. Analyst Failure

The adoption paradox is resolved in DSM theory through the dubious
theory of “market failure,” which has suffered increasing criticism from econo-
mists in recent years.'s According to this view, various defects in the operation of
the market suppress adoption rates for energy efficiency measures and technology
below optimal levels."

Qne of'the curious aspects of the theory is that it tacitly conceives of the
market as a grand mechanism for the productionand delivery of goods and services
(one that has broken down), rather than a nexus of human interaction. If we
understand the market in the latter sense, the idea is more clearly comprehended
as a “human failure” theory. The “market failure” theorist is essentially diagnosing
flaws in the behavior of his fellow men, behaviors he typically wishes to correct.

The failures attributed to the energy market by DSM proponents include:
a lack of inforiation about available technologies, the difficulty of measuring
avoided costs, “split responsibility” problems and “artificially” low energy
prices.'® This view is epitomized by the Alliance to Save Energy, which asserts that

The United States cannot afford to continue to indulge in the
fantasy that the “invisible hand” will solve all our problems.
Energy markets are not “free.” Electric and gas utilities are
regulated monopolies, world oil prices are at least partially
controﬂed by OPEC; and the failure of markets to reflect environ-
mental lmpacts is a textbook case of “externalities.” In general,
current: energy markets bias private investment decisions toward
energy ‘production rather than energy efficiency and toward
commercial Energy-supply technologies at the expense of innova-
tive renewable ones. Moreover, because they lack important
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information, businesses and consumers often fail to take actions
that are in their economic interest. Government policies can help
to correct these various market imperfections. '

The market failure concept also implies that government can successfully
intervene in the market to improve social welfare. This assumption is the subject
of contentious disagreement among economists, and is disputed most notably by
those of the Public Choice and Austrian schools.® Although the fact that market
institutions regularly fail to facilitate perfect outcomes is undisputed, many
economists doubt that government has the knowledge or incentives to improve
upon them.

The “failures” commonly attributed to energy efficiency markets fall into
three categories. The first represent transaction costs and measurement and
evaluation costs that are unaccounted for in the price of the investments, and are
therefore ignored in DSM cost-effectiveness estimates. Such factors better
represent the inadequacies of DSM theory, than “market failures.” The second
category of instances constitute govemnment failures, including inadequately-
defined property rights and disagreeable regulatory practices. The third are merely
normative assertions about the behavior of market participants dressed up as
economic theory.?

Imperfect Information:

The attainment of knowledge about the costs and benefits of energy
efficiency investments is itself a cost component of those investments. Investors
must commit time, money, and other scarce resources to gather such information,
and sellers of such technologies must sustain costs in conveying it. The fact that
energy market participants are not perfectly informed about all of their investment
options is unfortunate, but it is indicative of the high costs of information transfer.
Government intervention to “correct” this problem is therefore likely to divert
resources from more economically-efficient uses.

Some, including Robert Stavins of Harvard’s Kennedy school of govern-
ment, contend that information about energy efficiency investments has the
property of a “public good” — that is, a good that will not be supplied in optimal
quantities by the mechanisms of the market. Specifically, it is argued that because
it is impossible to exclude others from using the information, many would-be
suppliers of it will attempt to “free ride” on those who do supply it, resulting in a
suboptimal level of information transfer.

Although it is probable that a “free rider” effect occurs in the process of
transferring information about energy efficiency investments, it is unlikely to be
significant. The profitability of such investments varies within a fairly wide range
among individuals, given their unique living and working arrangements and end-
use needs. Information about energy efficiency investments is therefore quite
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heterogeneous — what is relevant for one person, family, or business is unlikely
to be fully applicable to others.

A substantial free rider effect would also require “fluid” or low-cost
information transfer. In contrast to a hot stock tip, information concerning energy
efficiency investments is often fairly complex and lacks fluidity. It should also be
noted that information conceming the benefits of many products is arguably fluid
in this sense, and therefore likely to generate widespread free-rider effects. Should
government therefore institute a Bureau of Advertising to raise commercial
information transfers to optimal levels?

Avoided cast measurement:

The measurement and evaluation of avoided cost savings attributable to
energy efficiency measures may be costly, because their frequency of application
can fluctuate quite widely, as well as that of other energy applications affecting the
total energy consumption of the investor. Energy prices, which can also be quite
volatile, must also enter the equation. Even if such effects can be isolated, the
savings themselves will fluctuate over time, requiring meticulous and consistent
observation, record-keeping, and computation.

For example, the rate of return on ahomeowner’sinvestment in fluorescent
lighting will depend on its frequency of utilization and the price of electricity over
its lifetime. Measuring the actual savings by reference to monthly energy bills
requires the homeownertoisolate the effects ofhis use ofthe lighting from his other
uses of glectricity. Such problems are not “market failures,” but measurement and
evaluation costs that consume resources, especially time. If investors avoid energy
efficient technologies because of high measurement and evaluation costs, they are
simply allocating their scarce resources efficiently.

“Artificially” low energy prices:

DSM proponents claim that energy prices often fail to reflect the “true”
cost of energy use, for two principlereasons: 1) energy use often creates “negative
externalities;” ‘such as atmospheric pollution, and “global warming,” and 2)
energy utilities often equate their rates with their average costs rather than marginal
costs, thereby failing to reflect the “true” cost of production (see Appendix).

Although most health experts associate exposure to fossil fuel emissions
with health risks, those risks are normally too low to represent a measurable
externality, even according to the pessimistic calculations of the Environmental
Protection, Agency.® The “global warming” theory is considered unproven by
most climateexperts.* Moreover, bothconcemns couldbe addressed more directly
and effectively by other measures.

PR
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Many energy utilities, contrary to the policy prescriptions of some
economists, are not required to equate their rates with their marginal costs.
However, this results from the failure of state Public Utility Commissions (PUCs)
to regulate energy utilities accordingly. Again, expensive DSM programs are
probably not cost-effective alternatives to marginal cost pricing.

“Split Responsibility” Problems:

Cases of “split responsibility” in the provision and economization of
energy end-uses are often postulated as the cause of “failure” in energy efficiency
markets. Common examples include landlord-tenant relationships.” Apartment
buildings that pay electricity bills and then average the bills into tenant rental rates,
it is argued, allow individual tenants to spread the cost of energy consumption
among all tenants, creating a free rider effect that inflates their energy consumption
above optimal levels and eliminates the incentive for tenants to invest in energy
efficiency.

The opposite arrangement is also said to discourage energy efficiency
investments. Tenants who pay their energy bills individually are often short-term
residents who have little incentive to make energy efficiency investments that pay
off over the long run. The tenants’ landlord in such arrangements has no incentive
toinvestin energy efficiency, because he doesn’t sustain energy consumption costs.

Although both criticisms advance plausible explanations for low adoption
rates, they do not indicate that those levels are economically inefficient, and
therefore constitute market failures. They merely explain why energy-efficiency
investments are not cost effective in certain situations. By criticizing the property
relations prevailing in society for not fitting their preferences, DSM proponents
move beyond the issue of economic efficiency and into a normative critique of
society itself. Cost-effectiveness has no meaning in such a critique %

More broadly, split-responsibility problems are said to pervade all energy
end-use markets. Engineersand architects who design buildings are said to be more
sensitive to the “upfront cost” of high energy-efficiency than the long-run benefit
oflower energy bills for the building’s users. A study for the Department of Energy
by Oak Ridge National Laboratory even extends the phenomenon to used car
markets, positing that used-car buyers encounter “imposed choices” with regard
to the energy efficiency of their cars, because they had no influence over the
decisions of new-car buyers years earlier.”

Such criticisms assume that building and car designers are not constrained
bytheir customers’ preferences. If the purchasers of new homes and buildings value
energy efficiency and are willing to assume the additional cost, building designers
will profit by meeting that demand.

Moreover, used car buyers influence the decisions of new car buyers
through the resale market. Car manufacturers must satisfy their customers’ desire

Hoffman: The Economic Fallacies of Demand.-Side Management



to own an asset that maintains its value. If energy efficiency is cost-effective (that
is, if the marginal cost of elevating a car’s resale value is less than the marginal
revenue generated by the improvement), then profit-seeking firms will produce
accordingly. Representatives of the “split responsibility” view fail to explain why
firms would neglect profit maximization with regard to energy efficiency.

Normative “Failures:”

Some purported “market failures” are normal market conditions that do
not meet the approval of DSM proponents. Consumers and producers are said to
be “biased” against energy efficiency. Or consumers have “inadequate access to
capital” and therefore “high discount rates.”? Such assertions, as persuasive and
compelling as they may be, are purely normative statements about consumer
preferences and the prevailing distributionof private property. Assuch, theymerely
represent the sentiments of the DSM proponent, and lie outside of the sphere of
economic analysis.

THE INEFFICIENCY OF DSM

- If man isnot to do more harm than good in his efforts to
improve the social order, he will have to learn that in this, as in
all other fields where essential complexity of an organized kind
prevails, he cannot acquire the full knowledge whichwould make
mastery of the events possible. . . .The recognition of the
insuperable limits to his knawledge ought indeed to teach the

" student of society a lesson of humility which should guard him
against becoming anaccomplice inmen s fatal striving to control
society -~ a striving which makes him not only a tyrant over his

Jellows, but which may well make him the destroyer of a civiliza-
tion which no brain has designed but which has grown from the
Jree efforts of millions of individuals.

Friedrich Hayek”

The purpose of DSM is to enable energy utilities to overcome the
“adoption-paradox,” and correct the “market failures” that lead energy consum-
ers to underinvest in energy efficiency. To do so, the energy utility must in effect
replace the purportedly flawed judgement of the ratepayer with its own by investing
in energy efficiency on the ratepayer’s behalf. This requires a subtle but important
redefinition:0f the utility itself.

In.its traditional role as an energy seller, the utility’s purpose is clear: to
supply energyto municipal consumers at a profit, whichis regulated to some extent
by a state Public Utility Commission (PUC). Within the constraints set by the PUC,
the utility: seeks-to. maximize the present value of its future profits by selling an
optimal quantity of energy.
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DSM and Integrated Resource Planning programs broaden the purpose of
the energy utility. No longer does the utility sell energy; it is reconceived as a
purveyor of energy end-use services. It sellslighting, refrigeration, air conditioning
and heating, television and radio service, and all other applications of energy. As
aprovider of energy end-uses, the utility no longer seesits energy supply operations
as a source of revenue — rather, it conceives of energy supply as a cost of
maintaining end-uses, just as its ratepayers do.

Within the new paradigm, the utility no longer seeks to maximize its energy
sales. Instead, it undertakes what is known as Least Cost Planning (LCP), in which
it compares “supply side” options for providing energy end-use services to
“demand side” options. The cost of providing additional units of energy to
customers (the supply side) is compared to the cost of improving the energy
efficiency of customers, and thus lowering their rate of energy consumption (the
demand side). If the demand-side option is less expensive, the utility invests in
energy efficiency instead of energy production.®

For example, the utility may examine illumination as an end-use service to
determine the least cost method of provision. The utility can continue to provide
the energy for illumination through the incandescent bulbs commonly used by
ratepayers, or it can subsidize the replacement of such bulbs with compact
fluorescent lighting. Ifit costs $15 eachyear toilluminate a room with incandescents,
and $13 with compact fluorescents provided through a DSM program, the utility
will opt for latter. '

Under the old utility paradigm, it is the role of the ratepayer to compare the
cost of using energy to the cost of increasing his energy efficiency. The ratepayer
examines the detailed and unique circumstances that confront him, accounts forthe
myriad of costs accompanying energy efficiency investments that are known only
to him, and makes his decision. Within the DSM paradigm, the utility replaces the
ratepayer as end-use consumer, and economizes on his behalf.

Of course, energy utilities are incapable of providing energy end use
services to their customers. In reality, the ratepayers provide themselves with end-
uses by determining the composition and intensity of their demand. The utility’s
PUC is therefore required to simulate the proper conditions, to create an artificial
world of incentives for the utility by altering the structure ofits regulations. In this
way, the utility experiences costsand benefits asifit really were anend-use provider.

To generate this economic form of virtual reality, the PUC merely allows
the utility torecover the cost ofits DSM program through therates it charges, ' just
as it does for energy supply costs. The cost to the utility consists of two elements:
1) the cost ofthe DSM programitself, which includes the cost of the energy efficient
technology (or the portion that is subsidized by the utility), the cost of installation
(ifany), advertising, administrative, and other costs, and 2) the revenue lost by the
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utility through diminished electricity sales. The utility is able to incorporate
equipment costs into the rate base as “capital,” and earn a return on its investment.

Testing for Efficiency

Measuring efficiency in a DSM planning process creates an unusual
problem, which is best illustrated with an example. Let us say that, asin our earlier
example, a ratepayer illuminates his room for $15 peryear using incandescent light
bulbs. The DSM planner estimates that the same end-use canbe provided at $5 per
year inenergy costswithamore energyefficient compact fluorescent bulb that costs
$8 more than the incandescent bulbs would have cost over the same period. It
appears that the “demand side” solution is more cost effective: $10 in energy
provision costs are saved for $8, for a net gain of $2.

Unfortunately, reality intrudes. The utility, after all, is really a seller of
energy, not energy end-uses. It used to generate $15 in revenue from selling the
energy, and now it generates only $5, for a net revenue loss of $10.% The total cost
for the utility is therefore $18 — the $10 of revenue lost plus the $8 cost for the
bulb and other related DSM expenditures. To save $10 in energy production costs,
the utility pays $18, for a net loss of $8.

Is this efficient? In a free market, a firm that pursued such investments
would soon be seeking protection fromits creditors. But in the virtual reality world
of DSM, the answer is yes.

According to DSM theory, the standard market test for efficiency should
not be appliedto DSM programs, which further the lofty goals of natural resource
conservation and energy independence. Instead, a “Total Resource Cost (TRC)”*
test (also known as an “All Ratepayer” or “Average Ratepayer” test) should be
applied by state regulators. Inlieu of comparing therevenuesand costs of the utility,
the TRC test compares the total cost of administering the DSM program (not
including the revenue lost to the utility through lower energy sales) to the total
avoided cost of producing the energy conserved. In other words, the TRC test
simply ignores the revenue lost by the utility — treating it as a neutral “transfer”
rather than a cost-— while allowing it to be incorporated into the utility’s rates as
a cost. S

In the above example, the TRC test only compares the $10 in avoided
energy production costs (the benefit) to the $8 additional cost of installing a
compact fluorescent light bulb (the cost), and pronounces the arrangement
“efficient.” Then, in order to provide “shareholder incentives” to entice the utility
into making this “efficient” investment, the local PUC allows the utility to raise
rates to make up for'its $10 revenue loss, plus the $8 additional cost of the bulbs,
for atotal of $¥8. Theratepayers asa whole are therefore forced to pay $18 to benefit
DSM ratepaye participants, who receive $10 in energy savings.

SRR o I TV
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The Hidden Tax

The upshot of this computational shell game is that ratepayers who do not
participate in DSM programs are forced to subsidize those who do. All of the
benefits from the utility’s reduced energy supply costs are passed on to customers
that participate inDSM programs, who purchaseless energy, and therefore pay less.
The cost of reducing the supply, however, is paid by all ratepayers equally,
participants and nonparticipants alike. In essence, DSM simply functions as a
hidden tax, transferring benefits from nonparticipants to participants.®

In recent hearings before the New York Public Service Commission,*
several corporations in New York state offered horror stories about the net DSM
surcharges they are forced to pay. These included the following examples:

« Camden Wire received $740 in DSM rebates from 1990 through
1992, but will incur $150,000 in DSM surcharges overa 12-month
period.

« Blue Circle Cement’s Ravenna plant will receive $100,000 in
DSM benefits but must pay $683,000 in DSM surcharges.

« Bristol-Meyers’ Squibb plant qualifies for less than $2,000 in
DSM rebates, but will pay $700,000 over a 12-month period in
DSM surcharges.

« General Motors’ Inland Fisher Guide plant has received $3,415
inrebates from 1990 through 1992, but will pay $300,000in DSM
surcharges over a 12-month period.

 One Champion International facility qualifies for a $3,200 DSM
rebate, but will pay $300,000 over a 12-month period.

Some companies, such as Camden Wire, are perversely penalized for their
commitment to energy efficiency. Because Camden Wire has already exploited
most of the available cost-effective energy efficiency investments, it cannot take
advantage of DSM subsidies. But it will be forced to subsidize competitors who
neglected to invest in energy efficiency!

Prices vs. Value

The TRC methodology strikes many electricity consumers as absurd and
unjust,* but it is only the logical extension of the view that utilities are suppliers of
electricity end-uses, rather than electricity. If this is in fact their function, then it is
hardly appropriate for a utility to maximize the total profits generated by its
electricity sales. Instead, the utility should minimize the costs experienced by its
customers. The TRC test seeks to do just that.
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The TRC test is essentially a utilitarian scheme. As such, it attempts to
maximize the cost-benefit differential experienced by the whole body of ratepayers,
while ignoring who sustains the costs and who receives the benefits — a dubious
principle. But even granting utilitarian criteria, the TRC test confronts the external
observer’s ignorance of true costs and benefits, which are experienced by
individuals subjectively.

As a proxy for true costs and benefits, the TRC test substitutes money
prices as measures of value. In fact, money prices represent divergences in value
among individuals. Ifgood x is exchanged fory dollars, one party must value good
x more than y dollars, and another must value it lessthan y dollars. If the individuals
both valued good xas much as y dollars, they would haveno motivationto exchange
one for the other, and the money price y would never emerge inthe marketplace.”’

Rather than measuring costs and benefits, money prices are merely one
form of data that actors use to estimate those values individually. Because
individuals value money differently, and because money prices do not account for
foregone non-exchange opportunities, the prices cannot be used to compare the
costs experienced by various individuals.*® Prices represent the terms of exchange
between two parties, and are therefore only properly understood as a means by
which individuals coordinate their behavior with one another in the marketplace.

As economist Larry Ruff points out, a multitude of possible costs are
associated with energy efficiency improvements that are not represented by money
prices. The approach commonly used by DSM planners simply ignore this fact, and

" makes the common assumption that consumers experience no
inconvenience, change in quality of service, or anything else that

might impose direct costs or benefits on them as a result of the

utility DSM program. There may be such situations: Perhaps the

utility can sneak in at night and change the light bulbs and

showerhead without the consumer ever noticing anything; or a

utility rebate might allow a consumer to buy for the same price a

high-efficiency refrigerator with the same capacity, external di-

mensions; color scheme, amenities, noise level, serviceability, etc,

as the lower-efficiency refrigerator she would have bought other-

wise. But cases in which DSM has no direct effect on consumers

and hence imposes no costs or benefits directly on them are surely

the exception rather than the rule.®

‘The TRC test is perhaps the least “scientific” aspect of DSM. The almost
universally-recognized criterion for efficiency among economists is the “Paretian”
standard, whieh requires that alterations in the distribution of resources make
someone better off without reducing the well-being of anyone else. By subsidizing
participating ratepayers at the expense of nonparticipants, TRC violates the
Paretian critesion, and therefore disqualifies itself as a scientific test of efficiency.
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The Societal and Value Tests

A more expansive efficiency test in vogue among DSM advocates is the
“Societal Test,” which represents an even greater departure from economic
reality. The Societal Test is an attempt to measure “aspects of demand-side
management that affect the well being of society at large, not just the customers,
program participants, or owners of a utility.”® These include such ethereal values
as “changes in air and water quality subsequent to changes in power plant
operations, improvements in material security through decreased oil imports, and
possibly, changes in public safety.”*

The Societal Test requires DSM planners to compute money prices that
correspond to various “externalities” allegedly generated by natural resource
consumption and hence utility operation. Unfortunately, the test encounters the
same problems inherent in the TRC approach: Money prices are no substitute for
human values. The Societal Test, however, is even more problematic, because
unlike the TRC test it must actually estimate “prices” that aren’t generated by the
market.®

Given the impossible requirements of the TRC and Societal tests,*
economist Larry Ruff has remarked that

There is a name for a utility with the knowledge and control
necessary to implement a DSM give-away program efficiently:
God. Even to come reasonably close to the truly cost-effective
resultin any but the simplest cases requires a degree of knowledge
and control that is unrealistic for any real-world situation.*

If utilities are indeed in a position to “play God,” and manipulate their
customers’ end-uses consumption to achieve optimal results for “society,” why
stop there? Paul Joskow of MIT raises this question in a recent paper:

If customers can’t figure out when purchasing an efficient motor
is in their self-interest, they probably have difficulty figuring out
what the social cost minimizing fuel choice is when they choose
between gas and electric heat or between gasoline, compressed
natural gas, and electric vehicles. Well, we can put customer fuel
choice options in our planning models and direct electric utilities
to pay customers to use gas heat rather than electric heat when the
models indicate that from a global societal cost minimization
perspective many customers who are choosing electricity should
really be choosing gas. Indeed, once overall cost minimization is
the goal, and rate impacts are unimportant, there is no end to it.*

In recent months, utility consultants at Barakat & Chamberlin have
proposed the “Value Test,” in an attempt to compensate for the obvious
deficiencies of the TRC and Societal tests. The Value Test builds on the TRC and
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Societal tests by acknowledging end-use service quality effects associated with
energy efficiency improvements, free rider effects, long-run rate impacts, and the
effects of rate and cost changes on electricity consumption rates (the price and cost
elasticities of end-use demand).*

The Value Test’s main distinguishing characteristic and selling point is that
it incorporates costs and benefits conferred by what it calls the “take back” effect.
The take-back effect is simply the demand increase brought about by a price drop.
Economists refer to this effect as the “demand curve.” The Value Test includes
the take-back effect in its cost-benefit computations by adding the increase in
consumer surplus for DSM participants to the benefit side, and adding consumer
surplus losses brought about by DSM-induced rate increases to the cost side.

The incorporation of so-called take-back effects into DSM efficiency test
mixes apples withoranges. The TRC components of the test record resource prices
as costs, and avoided costs as benefits, while the new “take-back” components
treat consumer surplus fluctuations as costs and benefits. Given differing demand
curve shapes, the same price change can cause different alterations in consumer
surplus — monetary costs and consumer surplus changes are therefore not in any
sense equal or analogous, and cannot reside in the same cost-benefit equation.

While misapplying the obvious demand-curve effects of price changes, the
Value Test fails to incorporate the same concept intoits avoided cost computation.
If the price elasticity of demand for a particular end-use is more than one (that is,
itis price elastic in the strict sense), then the DSM investment will actually increase
electricity consumption ori net. This potential effect is ignored.

More fundamentally, the Value Test runs aground on its attempts to
measure costs that areimmeasurable, particularly those associated with the quality
of end-use services. Costs and benefits are subjective, psychically-experienced
phenomena that are not measurable by the external observer, and this is especially
true in the case of quality of service, in which no observable exchange or money
price emerges.

Decoupling and. ERAMs: The Ultimate Virtual Reality Scheme

In recent years, utilities engaging in Demand-Side Management have
become increasingly aware of the fact that DSM not only lowers their total
revenues, but alsereduces their total profits over the long run by diminishing their
volume of sales. To compensate for this loss, DSM experts have concocted the
ultimate formofvirtual reality for energy utilities, one that completely severs their
connectiontotheeconomicuniverse. Appropriately enough, itis called “decoupling.”

Decoupling schemes seek to completely sever the association between
utility revennes andelectricity sales. Of course, ifrevenues are to bedecoupled from
sales, they-must-be recoupled to something else; enter the Electric Revenue
Recovery Mechanism, or ERAM. An ERAM is a computational method used by
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the utility’s PUC to ensure that the utility takes in a guaranteed level of revenue
annually, regardless of its total sales or any other factors.

In completely decoupling utilities from their actual function of supplying
energy to end-users, ERAMs are a dream come true for utility shareholders and
executives, who find their incomes virtually guaranteed by the local PUC. ERAMs
also benefit the PUC commissioners themselves, who find that regulation is
facilitated by the “regularity” provided by the mechanism. The benefits of ERAMs
to utilities and PUCs are asserted with admirable frankness by JohnH. Chamberlin,
a utility consultant who has pioneered decoupling and ERAMs:

Decoupling is...intended to provide a more stable financial envi-
ronment. Decoupling, with a year-to-year adjustment for growth
inthe cost of service, can serve both customer and utility interests.
With decoupling, earnings do not depend on whether the utility is
having a “good” or “bad” year, weather-wise or economy-wise.
Instead, earnings are much more likely to be in line with the
Commission’s expectations, as established in the most recent rate
case. This greater stability allows rate cases to be put on a longer
and more regular cycle, reducing the administrative burdens and
costs of regulation. ¥

In typical decoupling schemes, the revenues of the utility are recoupled to
some sort of index, such as the Consumer Price Index, or the size of the ratepayer
population. The PUC then guarantees that the utility’s revenue will rise or fall each
year in proportion to the index. If the utility’s revenues are recoupled to the
Consumer Price Index, for example, and the CPI rises by 10 percent over a given
time period, the utility’s revenues will rise by 10 percent. If the utility’s revenues
fall short of the level guaranteed by the ERAM, it is allowed to raise its rates in the
next year to recover the lost revenue.

By guaranteeing the utility’s annual revenue, the PUC allows the utility to
profit from the economizing behavior of its own customers, whether or not their
lower level of energy use is brought about by a utility DSM program. If ratepayers
reduce their energy use by improving their energy efficiency without DSM
incentives, or simply diminish their level of end-use (by remembering to turn off
lights more often, for example), the utility will be able to recover its lost revenue
through the ERAM, which will raise rates to compensate. The more ratepayers
economize and reduce their energy consumption, with or without the utility’s
prodding, the more their rates will increase. The ERAM therefore penalizes
ratepayers for using less energy, and allows the utility to profit from their thrift!

Will DSM Eventually Require Tax Subsidies?

Regulatory mechanisms that raise utility rates to subsidize DSM programs
may ultimately require infusions of tax revenues to remain financially viable. This
is evident from the fact that rate increases boost total profits over a limited range;
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at some level (assuming demand doesn’t grow with sufficient rapidity), marginal
cost just equals marginal revenue, and lower total profits result from any price
increases. At that point, DSM surcharges will only be available through the tax

system.

How soon the profit maximizing rate is reached is determined by a number
of factors, including the rate of demand growth or shrinkage for energy end-uses
in the utility’s market, the slope of the demand curve, and the level of the utility’s
annual investment in DSM. Ultilities serving growing markets may never reach
profit-maximization. Those serving stable or shrinking markets will face this dead
end sooner or later.

A “No Losers” Test?

Thefirst Demand-Side Management programs (those ofthe late 1970s and
early 1980s) didn’t apply Total Resource Cost or Societal tests of efficiency.
Instead, they applied a “no losers” test designed to allow only DSM investments
that didn’t force nonparticipants to subsidize participants by paying higher rates.

This test, variously known as a “Rate Impact Measure (RIM) test,”
“nonparticipant: test, and “Impact on Rate Level (IRL)” test, simply asks if the
DSM program elevates or reduces the rates of non-participating ratepayers. Those
DSM projects that fail the RIM test and elevate rates are discarded. RIM tests were
largely abandoned in the early 1980s when they appeared “too restrictive” to DSM
proponents.® Today, few if any utility DSM programs pass the RIM test, forcing
nonparticipating ratepayers to subsidize DSM participants.®

In my analysis of the TRC test, I assumed that the utility’s cost per unit of
output is equal to the price. However, cases can occur in which costs rise above
price. From day to day and year to year, demand fluctuates for utility energy
services, causing marginal costs to spike and temporarily exceed price. Marginal
costs can also exceed price over the long run if market demand growth necessitates
the constructionof new capacity. In suchcases, DSM programs canin theory lower
the rates of nonparticipants and pass the RIM test.

Let us say, asin our earlier example, that a ratepayer illuminates aroom at
$15 per year using incandescent bulbs. The utility and its PUC know that the
population in the customer area will rise precipitously over the next few years,
requiring new plant construction and driving the cost of providing the illumination
totheratepayer withincandescent bulbs to $20 per year. If, however, the ratepayer
installs a compact fluorescent bulb (which uses half the energy over the same time
period), the price will be only $10.

If theutility spends $2 to induce the ratepayer to install the compact
fluorescenthidlly, it will save $10 in energy production costs (for simplicity’s sake,
revenues ae assumed to equal costs). This is, of course, efficient from the TRC
perspective. But because the revenue lost to the utility is only $5, the total cost to
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the utility is only $7. The utility reduces its production costs by $10, for only $7 in
DSM costsand lost revenue. Rates cantherefore fallto coverthe utility’ slower total
cost, whichhas beenreduced by $3. Allratepayersbenefit, including nonparticipants.

Clearly the RIM test is unobjectionable from the ratepayer’s standpoint.
Thetest assumes, however, that the utility knows howmuch its DSM expenditures
really affect demand, a dubious assumption explored in the following chapter.

THE COST OF A NEGAWATT:
ACCOUNTING FOR DSM PERFORMANCE

If the card house of DSM rests on dubious tests of efficiency, then its
teetering pinnacle is the Measurement and Evaluation (M&E) of DSM program
performance. Many, if not most DSM programs simply ignore the difficult issues
raised by M&E, and thus operate on wildly-inflated estimates of DSM’s cost-
effectiveness.

Most DSM programs estimate the cost savings of energy efficient
technologies by making engineering estimates of the lower level of energy
consumption generated by energy-efficient end-use technologies. Such calcula-
tions use standardized assumptionsabout the frequency of utilization ofenergy end-
use services, and combine them with the estimated energy efficiency of the
technology in question. Unfortunately, such estimates normally fail the impossible
requirements enumerated below and therefore ignore substantial program costs,
including “free rider” effects, administrative costs, and advertising costs. They also
tend to ignore income and substitution effects between various energy end-uses.
As a result, energy utilities may significantly overestimate the efficiency of their
DSM programs.

The Seven Impossible Feats

To estimate the true effectiveness of a DSM program, even according to
the criterion of the RIM test, the utility must, in Herculean fashion, accomplish at
least four, and as many as seven, impossible feats. For any test, the utility must:

1) distinguish between DSM program participants who were induced to
adopt energy efficient technologies through program incentives and

participants who would have invested in the technologies without the
program, but are participating to take advantage of the subsidies and other
benefits (free riders),

2) determine how the price of an end-use is related to the demand for the
end-use (the end-use’s elasticity of demand, or the “take-back effect” of
end-use price changes),
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3) determine how the price of each utility energy end-use affects the
ratepayer’s demand for all other utility energy end-uses (the end-uses’
cross-elasticities of demand, or the “interaction effects” of end-use price
changes), and

4) identify all the individuals who are delaying investments in energy
efficiency in anticipation of a future DSM subsidy program (strategic
investors).

If the TRC or Societal test is applied, the utility must also:

- 5) compute all of the costs and benefits subjectively experienced by DSM
participants as a result of their involvement in the program.

Finally, if the Societal Test is applied, the utility must also:

6) determine the cross-elasticities of demand for each utility energy end-
use and all other goods that generate negative externalities, and

7) compute all of the subjectively experienced costs and benefits experi-
enced by society as a whole as a result of the DSM program.

All seven tasks necessary for an accurate measurement and evaluation of
a DSM program performance require the DSM planner to penetrate the minds of
ratepayers, and determine their motivations and preferences, a feat more difficult
than all the labors of Hercules combined.

In addition, M&E requires a cost analysis of several factors that are
observable, but are often ignored. These include:

1) identification of those ratepayers who quietly become nonparticipants
after initially participating in a DSM program — for example, those who
are dissatisfied with compact fluorescents installed through a DSM
program, and remove them without notifying DSM program evaluators
(the rate of Post-Participation Rejection [PPR]),

2) identification of cases in which the DSM subsidies induce investors to
eschew more energy-efficient technologiesinfavor ofthose included in the

DSM program, and

3) other costs, such as administrative, advertising and installation costs.
Free Riders and Free Drivers

- The *!free rider” effect is a major cost-booster for DSM programs. Free
riders are DSMprogram participants who would haveinvested in energy efficiency
inthe absence of the DSM program. Free Riders increase DSM administrative and
subsidy costs without increasing energy efficiency.
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In their engineering estimates of DSM cost effectiveness, many
programs fail to account for free riders, despite their potentially substantial
impact on program costs. Virginia Kreitler of Synegetic Resources Company
has conducted the mostextensive survey of free-riderestimatesinthe U.S. She
found that residential appliance programs contained 63.3 percent free riders
on average, and commercial programs contained 37.7 percent free riders.*
More recent surveys have found free-rider rates ranging from 6 to 95 percent
for various DSM programs.®!

Unfortunately, it is impossible to assess free-rider effects with
anything approaching full accuracy. The most accurate means available to the
utility are the use of small-scale ratepayer telephone surveys that ask DSM
participants if they would have invested in energy efficiency in the absence of
the utility program.

The questionis purely hypothetical, and fundamentallyunanswerable.
Individuals are incapable of knowing precisely what they would have done
under different circumstances. After participating in the program, the cus-
tomer has the benefit of hindsight, and judges his decision on the basis of his
existing knowledge about the investment. A customer who mistrusted
compact fluorescents before accepting them in a DSM giveaway program
might in retrospect believe he would have adopted the technology (or, if
dissatisfied, might believe the opposite).*

To the extent that such surveys are answered accurately, they only
reveal those who were induced to participate in the DSM program at the
moment they made the decision to do so. They cannot account for those who
wouldhaveinvested inthemamonthorayear later, and who thereforebecome
free riders at some point after they begin to participate in the DSM program.

To counter “free rider” objections, DSM proponents have intro-
duced the notion of “free drivers” — DSM nonparticipants who are induced
to invest in energy efficiency by the utility DSM program. To this author’s
knowledge, no estimates have been made of free driver effects, but as Albert
Nichols of National Economic Research Associates (NERA) observes, if
there are significant free driver effects, it raises serious questions about the
wisdom of the rebate programs that dominate most DSM efforts. If firms or
households install eligible measures but do not collect the rebate, that suggests
that the transactions costs associated with participating in the program are
significant; if that is true, net benefits may be much lower than our estimates
suggest. Moreover if many people adopt the measure simply because of the
publicity, that raises doubts about the need to offer subsidies.”

Epistemically, free driver estimates confront the same problems as
free rider estimates. It is impossible to penetrate the consciousness of
ratepayers and determine their motivations in making particular decisions.
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Demand Elasticities and Subjectively Experienced Costs

Like free rider effects, the estimation of demand elasticities (necessitated
by the third, fourth, and seventh impossible feats) requires knowledge of the
subjective valuations of individuals. Responsesto price fluctuations are determined
by the consumers’ valuation of money and the good or goods in question.

Economists sometimes attempt to estimate the demand elasticities of
various goods by using statistical estimation techniques. They compare the prices
of goods to the quantity purchased in different periods, and endeavor to discover
their relationships through “regression” techniques. These methods, however,
suffer from two irreparable flaws.

First, it is impossible to hold the preferences of individuals constant during
the period of measurement. A shift in the demand curve therefore cannot be
distinguished from a purely price-induced change in quantity demanded. Second,
even if preferences were stable during the period of measurement, only the shape
ofthe market demand curve at some period in the past would be indicated. Prices
and quantities demanded are only revealed ex post. A statistically-derived demand
elasticity can at best represent past conditions, not future conditions.™

Without knowing the relationships between ratepayers’ demand for
various energy end-uses and the prices of those end-uses, the DSM planner cannot
predict the effect that an increase in energy efficiency (and therefore a decrease in
the price ofanend-use oruses) will have onthe ratepayer’s total demand for energy.
Not only might DSM programs have a less-than-estimated impact on utility energy
demland, but it is quite possible that increasing a ratepayer’s energy efficiency will
actually increase his total level of energy consumption.

The sixth and seventh impossible tasks require the DSM planner to directly
measure the costs and benefits experienced by individuals in the form of externali-
ties, and quantify them as money prices. As the previous section of this paper
observes, money prices don’t represent cost and benefits; they are onlydata through
which individuals derive a partial estimate of the costs and benefits they will sustain
in a given exchange. In any case, subjective forms of valuation are unknowable by
the plannper. -

Strategic Investors

How manyindividuals delay their plansto invest in energy efficiency on the
hope that they will receive DSM subsidies for those investments in the future?
Utilities, of course, have no way to discover this, short ofeminently fallible surveys.

Commercial and Industrial ratepayers are even more likely than residential
ratepayers to-delay such investments. Not only do they face the prospect of losing
a substantial subsidy from the utility, but also the possibility of subsidizing their
competitors’ energy efficiency improvements through DSM rate increases.

Hoffman: The Econgmiic Fallacies of Demand-Side Management

It is quite possible
that increasing a
ratepayer s energy

efficiency will

actually increase

his total level

energy
consumption.

of

Page 23



Engineering
estimates of DSM
effectiveness
typically ignore
costs that are
easily measurable
by the utility,
including adminis-
trative, marketing,
and M&E costs
themselves.

Page 24

Ignored Costs

Engineering estimates frequently ignore cost factors that are in fact
measurable. These include the rate of Post Participation Rejection, as well as
administrative, advertising, and installation costs.

To this writer’s knowledge, no utility DSM program estimates the rate of
Post-Participation Rejection (PPR) for its energy efficiency subsidies. Itis certainly
conceivable that individuals who, for example, have their incandescent bulbs
replaced with compact fluorescents, might be dissatisfied, and remove the
fluorescent bulbs after a brief period of use. How often does this occur?

A recent study of utility DSM programs by Paul Joskow and Donald
Marron of MIT revealed that engineering estimates of DSM effectiveness typically
ignore costs that are easily measurable by the utility, including administrative,
marketing, and M&E costs themselves. Often, utilities simply rely on the engineer-
ing estimates made in “Technical Potential” analyses conducted by such organi-
zations as Amory Lovins’ Rocky Mountain Institute (RMI) and the Electric Power
Research Institute (EPRI). As Joskow and Marron observe, “[DSM] program
costs often include at least some administrative costs — for example, overhead,
program monitoring and evaluation, marketing, and administration — that are
either ignored (RMI) or understated (EPRI).”*

Joskowand Marronfound that while RMI assesses the cost ofa 75 percent
increase in energy efficiency at 0.6 cent per kilowatt-hour saved, and EPRI
estimates that a 30 percent efficiency increase can be effected at a cost of 2.6 cents
per kwh saved, the actual cost is probably much higher. Their survey of DSM
programsrevealed anaverage cost of 3.4 cents per kilowatt-hour, 30 percent higher
than the EPRI estimate and nearly 500 percent higher than the RMI estimate. They
conclude that

our research indicates that it is a grave error for policy-makers to
think about conservation from the perspective of the perfectly-
informed central planner. They should not assume that the utility
and its regulators can identify cost-effective opportunities for
millions of customers from a crude engineering and economic
modeland thenuse subsidies to induce those customers, at minimal
transaction costs, to undertake only cost-effective conservation
opportunities.*’

Engineering Estimates vs. Impact Evaluations

While the engineering estimates employed by DSM planners typically use
standardized assumptions that ignore free riders and other costs, some programs
conduct “Impact Evaluations,” to detect DSM-induced alterations in the total
level of demand for utility services.
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Impact evaluations suffer fromthe same deficiencies as regression analyses
of demand elasticity. They are incapable of holding factors other than the DSM
program constant, and may therefore mistake non-DSM induced effects for
demand reductions brought about by DSM. Further, they must posit a baseline
estimation of future demand that requires a forecast of future utility energy demand
and therefore future ratepayer preferences.

The dubious reliability of both impact evaluations and engineering esti-
mates is indicated by the wildly differing estimates of energy efficiency they
produce. A study by Steven Nadel of the American Council for an Energy Efficient
Economy and Ken Keating of the Bonneville Power Administration of 37 DSM
program evaluations that measured energy savings withboth engineering estimates
and impact evaluations found that the DSM programs studied achieved only 48 to
57 percent of the energy savings promised by engineering estimates.® In some
cases, the programs achieved less than zero percent savings—that is, they actually
increased energy usage on net.”

Other, more recent comparisons between impact evaluations and eng;-
neering estimates have found similar discrepancies. A study for the New Jersey
Conservation Analysis Team recently found an 83 percent impact evaluation to
engineering estimate ratio.® Another by Massachusetts Electric Company
(MECO) found an average ratio of between 53 and 66 percent.®

Exacerbating the AJW Effect

In addition to the unfortunate epistemological problems confronting the
M&E of DSM programs, M&E creates new opportunities for utilities to drive up

their costs in order to boost their profits, an incentive they already have under
conventional regulatory schemes.

PUCstypically allow energy utilitiesto earn a certain rate of return on their
annual investment, which is measured by the rate base. As a result, utilities face a
perverse incentive — the greater their costs, the greater their profits. They can
therefore profit by inflating their capital costs and convincing the PUC to
incorporate theminto the rate base. Thisis known among economists as the “AJTW
effect,” named after Averch, Johnson, and Wellisz, three economists who
advanced the theory in late 1962 and early 1963.¢

Under normal conditions, a utility may find any number of ways to
unnecessarily inflate its rate base — a salient possibility is the maintenance of more
standby generating capacity than is warranted. But under the old utility paradigm,
regulators do have a signal that costs are out of hand: the rate level. Ifa utility finds
it necessary to increase its rates in order to cover its rate base, it may be incurring
unnecessary capital.costs.
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Under DSM schemes that use such efficiency measures asthe TRC test and
the Societal test, rate levels no longerindicate cost-effectiveness. Instead, efficiency
can only be discerned through the hazy and easily-distorted lens of various M&E
methods. It is a simple matter to make false assumptions in DSM M&E, because
the assumptions by their very nature can’t be verified.

A utilitythat uses impact evaluationsto estimate the influence of their DSM
investments ondemand must assume that demand levels in the absence ofthe DSM
program will be close to some sort of baseline; but determining the baseline requires
the planner to predict the future preferences of utility customers. AsPaulaRosput
of Pacific Gas and Electric observes, “There is one thing that can be said for certain
about these forecasts — they will be wrong,”®

Unfortunately, in a DSM process the utility’s forecasting errors are
obscured by the influence of its DSM efforts, which render distinctions between
baseline and DSM-influenced demand fluctuations impossible. Unlike conven-
tional demand forecasting, which seeks merely to project future demand to assess
future capacity requirements, DSM forecasts are by their nature unverifiable, and
therefore more susceptible to manipulation.

Through the TRC and Societal tests of efficiency, DSM planners will find
it very profitable to make inflated estimates of future demand growth, to
underestimate the price-elasticity and cross-elasticities of demand for energy end-
uses, and so on. Becauseunverifiable assumptions are necessary for such estimates,
the PUC will have little objective basis on which to dispute them. Conversely, utility
ratepayers have every incentive to properly judge the cost-effectiveness of an
energy efficiency investment, because their own economic well-being is at stake.

UNDERSTANDING DSM: A PUBLIC CHOICE PERSPECTIVE

[UTILITY] EXEC[UTIVE]: Pst, would you like some DSM?
REGULATOR: Isthat the stuff those pesty environmentalistsand
my governor want me to try?

EXEC: The very same.

REGULATOR: Is it expensive?

EXEC: I don’t know, but neither does or will anyone else.
Besides, it won't cost you a dime.

REGULATOR: What's in it for you?

EXEC: 1 get to recover my costs, plus a modest profit that no one
will ever be able to compute, plus I get great PR and, with
luck, the Amory Lovins award for creative construction of
statistical and cost data.

REGULATOR: What'’s in it for me?

EXEC: Quite possibly dinner with Al Gore and a special award if
you stay awake during his greeting.

REGULATOR: Will we get caught?
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EXEC: Not a chance. Some fringe group of industrial customers
will try to expose us, but they are interested in profit-making and
therefore have no credibility in regulatory or political circles.

REGULATOR: Ok, let’s give it a try.

Irwin Stelzer
American Enterprise Institute®

The impossibility of Demand-Side Management raises an important
question: why, given its glaring flaws, is it being attempted on such a grand scale?
The answer may be found in the incentive structure inhabited by the utilities, their
larger commercial and industrial customers, their PUCs, purveyors of energy
efficient technologies, environmental activists, and other DSM proponents.

This alternate approach to understanding DSM is known by economists
as a form of “Public Choice” analysis. Public Choice economics examines the
incentives faced by individuals interacting within the public sphere, where govern-
mental and quasi-governmental institutions exercise a coercive influence over
individuals, firms, and one another within a constitutional and legal framework.
Institutions and individuals are assumed to follow to the same incentives that
motivate them in the marketplace: politically-secured monetary profits (often
referred to as “rents”), career advancement, prestige, power, etc. From this
perspective DSM appears not as a good-faith attempt to maximize social welfare,
but as a form of rent-seeking — an attempt by certain groups to rationalize their
usg of energy utilities and PUCs to extract rents from others.

Certainly, DSM cannot be dismissed simply as a rent-seeking scheme. It
_ ismore likely a mixture of benign intentions, intellectual error, and self-interested
duplicity.® The purpose of Public Choice analysis is to construct a model that
accounts only for the latter element, and examine its efficacy in predicting and
explaining the behavior of DSM proponents. We might thus learn the extent to
which DSM is in fact a rent-seeking scheme.

The Rent-Seekers

Thefirst public choice analysis of DSM was published by Douglas Houston
in a paper for the Institute for Energy Research. Barnard Black and Richard
Pierce, Jr:; of Columbia University, have also contributed to this line of inquiry.&
Houston identifies three primary DSM racketeers that forma “nexus of interests”:
public utility commissions, environmentalists, and utilities. To these, I add: certain
large industrial/cammercial utility customers, and the producers of energy efficient
technologies.:Minor.players also include consultants and economists who are
threatened with-disemployment due to the declining fortunes of central planning
ideology, and therefore seek to establish and maintain new territories for them-
selves. oo ofim i
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How do DSM rent-seekers stand to benefit? An examination of each
follows.

Energy Utilities:

Houston observes that “according to the rent-seeking hypothesis, utilities’
attraction to DSM was not caused by a sudden recognition that DSM programs
could fulfill missed opportunities to conserve energy or to deal with pollution
externalities, but rather was a function ofthe utilities selfinterest in improving their
financial condition.”

As explored in the previous section, utilities can easily exploit the
subjectivity of M&E calculations to inflate their estimates of the cost-effectiveness
of DSM, without the political constraints imposed by substantial rate increases.
Houston observes that utilities may also find in DSM a convenient way to exclude
their customers from the new and growing retail energy markets that threaten to
shatter the old regulated-monopoly system that guarantees their profits (examined
in the next section).® Ifthe utility manages to wrangle an ERAM out of the PUC,
it can guarantee its revenues indefinitely, and profit from its own customers’ thrift
(see above). All the while, the utility can boost its corporate image as an
“environmentally sensitive” firm.%

Public Utility Commissions:

PUCs have two primary incentives to allow utilities to conduct DSM
programs. First, as Houston observes, PUCs typically cater to the demands of the
most well-organized and well-funded interest groups, rather than the vast body of
ratepayers. While the cost of DSM is spread thinly among the ratepaying public,
its benefits are concentrated in a few groups, which are therefore willing to invest
substantial resources to influence PUCs.™

Houston also notes that as a new national consensus builds in favor of
deregulating municipal electricity provision, PUCs may find DSM attractive for the
same reason the monopoly utility does: it necessitates the continuation of
regulation, thus rationalizing and preserving the existence of the PUC itself.” This
point was raised recently by Jim Clarkson and Allison Wade of Southwire
Corporation in a brief submitted to the Georgia PUC:

This commission, too, has stated that its main reason for existing
was to protect consumers from high power bills through redistri-
bution of wealth. Thus far in these proceedings the Commission
has ignored the consumer interest in lower bills and favored the
interests of the regulatory establishment in defending and enhanc-
ing its political pelf. With the rapid development of competition
bringing many consumer benefits, the Commission sees itself as
becoming irrelevant and obsolete, and rightly so. Demand-Side
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management is a desperate effort by the commission to establish
itself as a “useful” and “important” organ of govemment.”

Third, because DSM programs allow utilities to raise rates, a PUC can
easily hide its failure to rigorously monitor the efficiency of the firm by accepting
biased estimates of DSM cost-performance from the utility. While allowing the
utility to distort the cost-effectiveness of its investments, DSM allows the PUC to
distortits own performance, makingit lessaccountable to those who appoint them,
and ultimately to the public at large.

Environmental Groups:

Environmental groups see DSM as a way to connect the economic interest
ofutilities to the realization of their own ideological goals, whichinclude a dramatic
reductionin fossil fuel consumptionand the consequent pollution. Moreover, DSM
allows environmentalist groups to hide the cost of their political goals from their
contributors. Simply restricting fossil fuel consumption at the point of end-use or
levying a formal tax might be politically inviable; DSM allows the expenditures to
take the form of a hiddentax in the rates of nonparticipating utility customers, who
often are unaware of the existence of DSM, let alone its impact on their incomes.

Large Commercial/Industrial Utility Customers:

As Houston observes, DSM’s biggest opponent is ELCON, the associa-
tion of the largest electricity consumers in the U.S.. Nevertheless, some large
commercial and industrial customers are avid supporters of DSM, and their
motivation is clear: They are subsidized through DSM rebate programs, which
allow them to invest in energy efficiency at the ratepayer’s expense.

Producers bf Energy Efficient Technologies:

Companies that produce high-efficiency HVAC systems, fluorescent light
bulbs, and other DSM-subsidized equipment benefit enormously from the inflated
demand for their products, and thus are natural supporters of DSM and other
programs which serve to subsidize their industry.

DSM Theorists, Consultants, and Planners:

A number of economists and utility consultants have made a cottage
industry of DSM planning, constructing sophisticated mathematical models for
DSM M&E purposes, and testifying before PUCs on behalf of utilities. Under-
standing DSM proponentsin thisway can informan analysis of the “market failure”
theories they advance. The DSM planner has a strong incentive to misjudge the
economic -efficiency: of various end-use technologies, while the participants
themselves have a strong incentive to make accurate estimates.
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RETAIL WHEELING: THE GREAT ENEMY OF DSM

In recent years a trend directly in opposition to the central planning
philosophy of DSM has gained momentum. For decades, utilities have become
increasingly reliant on the wholesale electricity market to maintain service during
periods of high demand. The wholesale electricity system, unlike the retail system,
isa relatively competitive market. Utilities can purchase their power from hundreds
of other providers linked to a common regional transmission grid. The process of
sending and receiving power through the grid is known as “wholesale wheeling.”

The 1980s saw an expansion of this system, as utilities began to make long-
term wholesale purchases from Independent Power Producers and utilities, in lieu
ofbuilding new plants. Now, industrial power consumers are demanding access to
the wholesale system, allowing them to bypass the monopoly utility and gain the
benefits of open competition. The process is known as “retail wheeling,” and it
would mean the end of the monopoly utility system. It would also render most
Demand-Side Management programs impossible.”

A Bit of History

Since the 1920s, utilities have traded electricity among themselves over
increasingly interconnected regional transmission networks. Such trading relation
ships began as a meansto maintain the reliability of service provided by each utility;
if a utility was overwhelmed by unforeseen levels of electricity demand, it could
purchase power from members of its local “power pool.”™

In recent years, a series of unforeseen events have brought about a
revolutionary change in wholesale electricity provision. Acting on the assumption
that demand for electricity would grow and economies of scale would continue to
obtain as they had for decades, many utilities overinvested in new generating
capacity, especially nuclear reactors. The economies of scale failed to materialize,
however, operating costs increased, and demand flattened out. Many utilities were
forced to raise their rates substantially to remunerate themselves for their
malinvestments; some were not allowed to do so, and suffered significant losses.”™

The overexpansion fiasco of the 1970sled to a deeply conservative attitude
in the industry during the 1980s.7 Utilities were no longer eager to invest in new
capacity; they were more inclined to satisfy their customers’ electricity needs
through low-risk investments. These included DSM projects, which represented
more short-term, incremental commitments than large power plants.

Wholesale electricity purchases also increased in popularity. A wholesale
electricity market has long existed among major utilities, which “wheel” electricity
to one another over sprawling transmission grids, subject to price regulationby the
Federal Energy Regulatory Commission (FERC). But in the early 1980s, the
market recetved a boost from an unlikely source: the Public Utility Regulatory
Policy Act (PURPA) of 1978.7
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In seeking to promote alternative energy sources, PURPA mandated that
electricity utilities purchase power from companies using “alternative” generation
methods (especially cogeneration), at the utility’s avoided cost. Although its
purpose was merely to providea subsidy to “politically correct” sources of energy,
PURPA spawned a new industry of small, wholesale power producers. Initially
high avoided cost estimates by PUCs led to an uncompetitive market, but many
PUCs eventually reevaluated their estimates, and many now use a competitive
bidding process to establish them. The utilities, loath to invest in risky new power
plant projects, have grown increasingly reliant on wholesale power producers.™

Soon, large-scale commercial and industrial power consumers were
asking: why stop with “wholesale wheeling”?”® Why not extend the wheeling
process to theretail market, allowing customersto select theirelectricity providers?
Why indeed. Although electricity utilities do not present a monolithic view on the
issue, they are largely opposed to “retail wheeling,” and with good reason: Their
costs often exceed the average rate of 6 cents per kilowatt-hour (some as high as
16 cents),® rendering many of them uncompetitive. State public utility regulators
also have a vested interest in preserving the current system; they would probably
be the first casualty in a free electricity market.

Retail wheeling arrangements, if made available to every electricity
consumer, would mean the end of the electric utility system as it is known today
inthe United States. Electricity consumers would be able to choose their suppliers
from among hundreds of utilities and independent power producers linked to the
national grids. Rate regulation could be largely eliminated in favor of competitive
pricing.

DSM vs. Competition

In its current form, DSM would be impossible without the monopoly
power ofthe utility, whichallowsitto raise rates and cross-subsidize DSM program
participants. In a free electricity market, a utility that attempted to raise its rates
would rapidly lose its customers to a competitor. Even DSM investments that
passed the RIM test would be infeasible, because power companies would lack a
stable customer base from which to realize long-run cost avoidance.

Moreaver, most wheeling arrangements would consist of single, “block”
sales of power, rather than moment to moment satisfaction of fluctuating demand.
Maintaining required voltage levels on a distribution grid in the face of fluctuating
consumption requires the local generator to reactively increment or decrement
generation, a process known as load matching. This would most likely be provided
by the local ytility.. In many cases the primary electricity seller would experience no
peaks or V&ﬂﬂimmmer demand, and would have little economic incentive to
influence i o

CWd@d DSM programs and retail competition are mutually
exclusive. Suppéna's*of DSM, therefore, tend to oppose retail wheeling, which
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would eliminate or reduce the scope of the utility monopoly system and incapacitate
DSM programs. Utilities, PUCs, and others with a vested interest in the current
regimemay therefore find that DSM is their ultimate defense againstretail wheeling.

Utilities and PUCs have a strong incentive to oppose retail competition.
Many utilities produce electricity at a per-unit cost exceeding competitive rates
significantly, and would be unable to compete in an open market. A number of
investment houses have recognized this fact, and have already begun to reevaluate
utilities according to a “competitiveness risk index.” ®

Some environmental groups, such as the Natural Resources Defense
Council, want to preserve DSM as a convenient source of revenue for energy
efficiency subsidies. In the absence of DSM programs, groups like NRDC will be
forced to lobby for formal tax subsidies, and are likely to confront significant
political resistance. Recognizing the threat posed to existing DSM programs by
retail wheeling, NRDC and other environmental groups have joined to oppose
electricity deregulation.®

Is Integrated Resource Planning DSM’s Worst Enemy?

Despite existing barriers to full competition among electricity providers,
the wholesale market continues to become more competitive. Under the Energy
Policy Act of 1992, utilities must provide wheeling services to IPPs, which makes
more extensive wheeling arrangements possible, and expands the options of
wholesalebuyers. Asthe number of IPPs grows, this requirement will become more
significant; IPPs are expected to satisfy half of new electricity demand over the next
decade.

As cheap wholesale power becomes available to electricity utilities,
Integrated Resource Planning may become DSM’s worst enemy. By requiring that
utilities compare all options for providing end-uses to electricity consumers, and
pick the “least cost” mix of supply-side and demand-side resources, the IRP
approach may price DSM programs completely out of the market. Utilities
providing electricity at high rates will often be able to reduce their costs more by
purchasing wholesale power than by reducing their customers’ demand. Andtothe
extent that wholesale wheeling reducesrates, so willit reduce the cost-effectiveness
of DSM programs, which rely on “avoided cost” measures of benefit.

Where the Action Is

Despite concerted opposition from utility and environmental forces,
industrial power consumers (which pay up to a third of their operating costs in
electricity bills) have persistently advocated deregulation of electricity generation.
Their efforts have begun to pay off in recent months; in an attempt to retain
investment in the state, California regulators have proposed a complete phase-out

of the monopoly utility system from 1996 to 2002.%
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In other states, entrepreneurs are advancing the cause of reform by
appealing to the interests of smaller power consumers. Wheeled Electric Power,
an electricity brokering company based in New York State, is petitioning state
regulators to allow the citizens of Suffolk County to bypass the Long Island

Lighting Company in favor of cheaper power.

‘Elsewhere, the process is moving more slowly, but the impetus for change
is originating at the “grass roots” level, with small ratepaying citizens petitioning
their government for access to the electricity superhighway. The outlook in New
York state is particularly good; the state already allows some companies to
“wheel” their power from power companies outside their service territories, and
consumer support is very strong.

CONCLUSION

Demand-Side Management is flawed both in theory and practice. Its
theoretical foundation rests on the discredited theories of central economic
planning, which presume that governmental and quasi-governmental institutions
have the knowledge and incentives to economize on behalf of individuals.

Like all central economic planning schemes, DSM presumes that the
preferences and detailed circumstances of individuals can be adequately known by
others. As this paper has observed, such impossible requirements often compel
DSM theorists to invent various proxies for subjective costs and benefits, including

money prices and discounted profits. Unfortunately, all such schemes founderon -

misconceptions of the nature of such market phenomena. Prices are not costs, and
market interest rates do not represent the “implicit” or subjective discount rates
of individuals. In substituting money prices for costs, DSM employs the TRC and
Societal tests of efficiency, which violate the Paretian efficiency test of the
economist. .

In practice, DSM contains impossible Measurement and Evaluation
(M&E) requirements, including the measurement of “free rider” effects, “strate-
gic investors,” and so on. This requires the DSM planner to engage in a guessing
game about thqﬁﬁcacy of DSM programs, a game that is easily politicized and
rendered a tool for boosting utility profits at the expense of ratepayers.

DSM’éELiéé&sscan be effectively explained with a public choice model that
understands it as a “racket ” or a scheme to enable rent-seeking on the part of
utilities, PUC§, nngentahsts, some large industrial/commercial ratepayers,

and unhty Mgﬂd consultants.
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APPENDIX
ENERGY EFFICIENCY VS. ECONOMIC EFFICIENCY

A proper economic analysis of DSM must rely on a clear distinction
between energy efficiency and economic efficiency (also referred to as “cost-
effectiveness”). The two phenomena are wholly separate, and accompany one
another only incidentally.

Energy efficiency is a purely scientific concept, defined by Merriam-
Webster as “the ratio of the useful energy delivered by a dynamic system to the
energy supplied to it.”* A simple example is that of electric lighting; if one light
bulb produces the same quantity and quality ofillumination as other bulbs, and uses
less electricity, it is more energy efficient.

Economic efficiency, onthe other hand, is a comparison of the benefits and
cost of an activity®® — if the benefits exceed the costs, the activity is said to be
economically efficient. It is often supposed that economic “benefits” are properly
equated with the dollar revenues generated by a productive activity, and “costs”
with the concomitant dollar expenditures. But dollars are only a limited proxy for
benefits and costs; in reality, a “benefit” or “cost” is subjectively experienced as
such by the individual. Economic efficiency, therefore, is fundamentally a measure
of human well being. When we are more efficient — that is, when the benefits we
experience are greater than the costs — we are better off.

Relationships between energy efficiency and economic efficiency are
purely incidental. No necessary connection exists between the two phenomena. In

. fact, theymaybenegativelyrelated. An extreme example should illustrate thepoint.

Assumethat a new, energy efficient refrigerator is introduced into the market. The
refrigerator uses one kilowatt less per year than other refrigerators, but costs
$10,000 more. Clearly, one would be a fool to invest in such a refrigerator, even
though it does improve one’s energy efficiency.

It is equally naive to perceive energy efficiency investments as cost-
effective because they will “pay for themselves” eventually. If] in our example we
assume that one kilowatt costs one cent, then the refrigerator will “pay for itself”
— in one million years. Such an investment is manifestly absurd, because the
$10,000 could be committed to another investment, onethat would “pay for itself”
much more rapidly.

An imperfect way to judge the cost-effectiveness of energy efficiency
investments is by comparing their rates of return to that of other investments.
Economists normally compare investments by “discounting” the future energy
savings of the investment. To discount future savings, one first determines the sort
of investment with which to compare it — say, one with a 10 percent annual rate
of return. Then, one calculates the “discounted” savings,* and compares them to
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the price of the investment. If the discounted savings are greater, then the energy
efficiency investment is more cost-effective than investments with a 10 percent
annual rate of return.

When individuals choose from among various investment opportunities,
they normally don’t use the discounting formulas of the economist as an explicit
criterion. However, they do exhibit “implicit” discounting, by tending to purchase
energy efficient technologies that pay for themselves more rapidly. Their judge-
ments are based on a number of factors, including the quality of service provided
by the energy efficient investment, how often they use the application, what they
expect the future price of energy to be, how soon their existing application will need
to be replaced, what other investment opportunities are available, and so on. Each
individual examines energy efficiency investments from his own unique standpoint,
one that is based on an intimate knowledge of his needs and preferences.

Utility DSM programs should always be judged according to their
economic efficiency. The fact that they may improve the energy efficiency of utility
customersis interesting, but not necessarily laudable. Contrary to the impassioned
rhetoric of many DSM advocates, energy efficiency is not inherently beneficial or
moral.
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