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Introduction: On average, a customer using utility services only
fras fimited knowledge about the characteristics of the narket in
which the utility services are sold. Infotmation necessary for
making decisions about transactions involving the utilitj,es and
ut,ility appli.ances are also often inadeguate. This is contrary
to an idealized market exchange which requires the buyers and the
sellers to have full knowledge of the transaction-related data
that are necessary for decision making. For example, buyers are
expected to know the price and product characteristics offered by
sellers. Sellers must be aware of product prices, wage rates,
cost of inputs, interest rates, and other production related
data, Ers well as inforrnatj-on about the buyers.

An idealized model is often assumed because of its capability to
yield optimal solutions. It is also often used as a benchmark
against which real world markets and sj.tuations are measured. An
example of an idealized rnodel is perfect competition. The
perfectly competitive system, bY utilizing the information
produced by prices, has the tendency to achieve efficient
allocation of resources.'

However, this model differ from the structure of the rnarket for
electricity which, in most U.s. cities, has a natural
nonopolistic structure. In these natural nonopoly markets, the
economic and technj.cal conditions of the market permit only one
efficient enterprise.3 In order to attain the efficiency goals
of competition, and to avoid wasteful duplication in this
markets, regulation is often used as a surrogate for competition.

As a real world example, the markets for electricity show a
natural monopolistic structure in terms of the number of

lThe views in this paper are the author's and do not
necessarily reflect those of the Public service Commission of the
District of Columbia.

2see Nicholson, w., rntermediate Microeconomics and Its
Application, L979, pp. 497 52O.

lsee Greer, D., Industrial orqanization and Public Policv,
1980, p. 485.
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effective producers of electricity. However, the elements of
competition are present in other forms. For exanple, residential
customers have access to natural gas and other alternative
sources of energy for cooking, space heating, and air
conditioning. Thus, perfect or adeguate knowledge, a condition
of perfect competition, is still relevant because the price
information would enable the customers to make cross market
comparisons and choose the cheapest source of energy available to
satisfy their needs. For many energy users, this information is
even more valuable when they have to decide whether or not to
install an energy efficient appliance, a transaction that
involves a larger initial sunk cost.

The relevance of the elements of perfect competition especialty
to a naturar monopolistic market is expressed in their use asguides for allocating energy resources. The efficiency elements
of perfect competition are absent because of the structural
differences between the two types of narkets. rn perfect
competition there are alternative sellers such that information
that is not available from one firm is provided by others. Thus,
in such a setting, it is a good strategy for serlers to make the
buyers adequately informed about their product and price since
there are no differential costs to buyers for switching their
purchase to other sel1ers.a

With a natural monopoly, a structure observed in most electricity
markets in the United States, transactj.on costs are present and
are higher. An exampre of this cost is the cost to buyers of
acquiring the rerevant information in an exchange. rn fact, the
buyer's cost is greater and the seller often dictates and
controls the terms of the exchange. As a result, dn asymmetry is
introduced when the greater traniaction costs siiuation-faced-by
buyers improves the serlers' bargaining position. ,Asymmetric
inforrnationr tr sometines termed'rAsymmetry of infornation,, exists
when a trading group has access to relevant information that is
not availabre to other individuars participating in the same
transaction. with such asymmetry, purchasers are either
uninformed or iII-infornedl ana Lrrui often make incorrect
decisions about a transaction or pay nore than they would have ifthey had the same information as the seller.5

aThis concrusion is based on the premise that this is azero-transaction cost environment. rn rearity, there are sometransaction costs. However, the relevant issue at this instantis that transaction costs (e.g. switching costs) differ in one
market type relative to another. As a general rule, competitive
structures tend to cause lower switching costs than-monopolies.

5For more discussion on the economics of information see,
AkerLoff, G., ouarterlv Journar of Economics, Lg7o, g4:4gg-500;
Grossman, S. and Stiglitz, J.,
66:246-253; and Rothschild, M.
i973 , 81:1283-1308.

Arnerican Economic Review , L97 6 ,
, Journal of Political Econgmv,
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These private costs may transforu into a substantial loss to the
s-ciety. For eianpte, when custoner's lrl'llingnesE to purchase
ina p.i is not exaitty linked to costs because of the lack of
inioi'11"gion, the riqht levels of deuand are not revealed. As a
iesult, producers wrongly react (e.9. allocate resources
in"ifi.ilntly) by ernploying productive technologiee that could be
used elsewhere iir a irarticufar tlpe of production. .The

"pp"=tunity 
cost of Lne nisallocation of resources is that the

q;intity uira guality of_other socially benef,icial goods are
inadequate. f-i ivaifable at all, they will be too expensive, and
so may be unaffordable.

eliqalfLcance of PrLce Infofuatl,on!-A: indicated above, optinal-
aEr5i"" by ;ustomers require knovledgg of price.. - However, only
in about hilf of the regrilatory jurisdictions in the United
itates is the actual raie schedule (i.e. the price of
etectricity) shown on the monthly.billing stateuents for
iesiaentiai'custonerE. This irnpiies that decisions about utility
related transactions made by nany customers in the nation are
sub-optinal. As a result, resources are wasted, and tranEaction
costs are high.

Ideally, paramount to any transaction is the ascertainment of the
;;;i;a'iri""- --s*pricit lisplay of _the _market price minimizes
igtror"tle about the transaclion and reduces the expected cost to
friy"t= of naking uninformed decj.sions. Hence, in the case of the
market tor efec€ricity, the rate structure information is
valuable. The value 6i displaying the rate inf,otmatLon is
measured by the amount by wnictr being informed reduces the
Expected cist of transaclion to the buyers (":9..in terns of the
."iifriy-savings on the bill) and to thL society (e.g- in terms of
the efiicient use of ener!ry resources).

The inplication in terms of the. gain or loss to t'he soci'ety is

"r"t tb=. irnportant when there ii a need to design rates that
would discouiage ener!ry consumption and promote energry
conservation. 

-To reifirate, the infomalion transmitted through
price and non-price signals assists the custouers in avoiding
iri""g decisionS regarding the purchase of electricity.. These

=iilif"-gir" the customers the incentive to change their behavior
and reduce energy usage when cost savings are aPParent.

In addition, the reduction in energry consunption induced by the
implied savings is crucial because it reduces the need by
ellctric utilities to build new generating plants to meet
customer requirements. Therefore, cost-bisLO rate designs, which
.i" pr""tic6a in some parts of the nation, should complement the
,oirXlt requirement for price information. Differential rates
alone wilf not diEcourale usaite when the energry is most costly to
produce (e.g. during suimer nonths). The rates, once designed,
nust be revealed to customers to achieve their purpose.
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.\ sinilar sentiment was exPressed during the District of Colunbia
Formal Case No. 905 by PEPCO witness l'layberry:

3y setting the highest prices in the period of peak
,lirnand in the sunmer, when it is most costly to produce
electricity, customers are encouraged to reduce
consumption when cost. savings, both of capacity and
anergy, are greatest.6

pEpCors intent is to design rate schedules that send Proper price
signals about actual enerqry costs to customers and also encourage

"onservation. However, the inducement to conserve energry and the
cost savings iurplied nay not be achieved if the appropriate- price
;ignals are not-revealed to the customers on their ruonthly bills.
.liihout the right signals, electric utility customers may be
unable to make the correct decisions concerning enerlfy
consumption and inplementation of energy efficiency and
conservation measures.

A further argument can be proposed. According to econonist
Alfred Kahn,/ the efficien€ ailocation of resources, which is
the premise upon which the cost-driven rate design proposal is
based, requires setting rates that are consistent with the true
costs of providing the service. Holrever, this principle rnust.not
conflict iritn the other important market condition which requires
effective knowledge by buyers and sellers. Cost driven rates
will not achieve effective conservation unless they are fully
known to the customers.

Even if the rate reflects marginal costs, and is capable of
transmitting proper signals, its value would be diminished and
the desired efficiency goal would not be achieved when the
appropriate rate strulture is not available at the key decision
miXing times such as when a bill is paid by the customers and at
the start of a new billinq cycle. This proposal is even more
essential for transactions involving the sale and use of electrj.c
energy for the following reason. Unlike other types of products
(e.g. shoes) which can be returned if the gualities tJere
inadequate or the quantities were excessive electric energry, once
used, cannot be returned to the utility company for any reason.
customers use it first, and then pay for it later. The only
recourse a customer may have in this case is if a billing error
is made by the company. Problems regarding guality and quantity
can only be corrected for future usage, not on prior usage.
Therefore, the utility customers must be fuIly, and not
partially, informed about the actual rates to ensure the desired
consumption behavior and encourage conservation.

6The Potomac
of electricity in

TAlfred Kahn,

Electric Power Company (PEPCO) is the supplier
the District of Columbia.

Econonics of Requlation,

1: ;5

(L988), p.65.



An intermediate irnplication is that displaying the actual rate
structure on residLntial customer's bills inpacts the accurate
Lstimation of the price elasticity of demand and its use for rate
aesign purposes and forecasting future ener!ry demand. Price

"i.r€i"ity- of demand is a measure of consumer behaviorr .gsElgr the
i"=pot"ivlness of guantity denanded (i.e., consunption) to-ft"irg"= in price. It presumes therefore the consumer is aware of
in" pri." 

"i'td 
decides how much to consume with this factor in

nind. When the consumer does not know the price (actual rate),
ttren the consunption behavi.or may not be approPriate and any

;;ia" etasticity of denand measuie based on such quantity
demanded would be incorrect-

For exanple, there is evidence in the literature that the price
Lfasticity ilstimates are not reliable. One of the reasons it nay
be difficift to obtain accurate elasticity measures is because of
ttre absence of a linkage in the customer's mind between the
ictuaf prices they are paying and the amount of electricity they
are consuming.

A complement to the rate structure information that would be
equatiy valuable to customers purchasing electlic- enerqry is the
next meter reading date. Revealing the date of the next meter
ieading will enabie the utility's customers to ascertain the
.c"ura6y of the neter readings. Combined with information about
ttre ratl structure under whiih the service is being rendered, the
customer is assisted in checking the accuracy of the energy
charge presented on the bil}.
In addition, the customer is assisted in ascertaining the actual
billing nonth which is often confused with the calendar month.
the as6ertainment, of the actual billing cycle reduces confusion
by enabling the customers to plan the inception 9f their
"6rr="rrati6n 

efforts to coincide with the beginning of a billing
cycle. As a result, the true inpact of the conservation programs
wil1 be known even ttrougn meters may not be read on the scheduled
aaie.s A one day differential should not create any signifi.cant
problem relativd to the benefits derived from this information.

?ractLcalitv of Displavina tha Rate
gtructura. Averacre versus Actual Rate: A survey of 

- 
all regrulatory

tes showE that several utilities
display detailed rate information (including th.e Ilte schedule)
on the-rnonthly bills for residential customers.v The survey
findings are 3umnarized in Figure 1 which contains a pie chart

Eusually, meters are read one day prior
scheduled meter reading date.

or one daY after the

in JanuatY/February,eThe survey was conducted by telephone
L992.
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sho\ring the proportion of stateE responding either rrYes[ or rN(
to the following survey question(s):

Do utilities in your state include on the nonthly bill
the rate structure under which service is being
rendered?

f f the response was a rtYes, tr

Is this a statutory requirement by your Comnission?

Utilities in about half the states provide rate structures on t
rnonthly bills for residential service. t{ore specifically, out
the fifty states and the District of Colurnbia, tventy-one (41t)
responded rrYes, required by Conmissionitt four (8t) respondedftYes, but not required by Cornmission;rr and twenty-four (47*,)
answered ttNo, not required by Conmissionfr to the surveyquestions. Tno states (4t), California and West Virginia, did
not respond to the survey requests.

The survey also gathered data on the tlpes of rate structures telectric utilities across the united states. out of the 19
states providing their billing sanples from which these data we
compiled, twelve (63t) use flat ratesi five (2Gt) use the
inverted ratesi one (5t) has decrinlng ratesl and one (st) arsc
has tine of use rates. That is, about 37t of the states use atleast a form of non-frat rates (inverted, decrining, tine of usfor which the display of actual rate structure is inportant to
transmit proper price information. rn these cases, Lurrogates(e.g. average rates) cannot be used to represent the actual
rates.
The average rate infornation is not appropriate, especiarry whe
a customer faces an inverted rate structure, for two reasons.First, }t provides the customers.with a misleading and falseprice.signar. That is, it suggests every kilowatt hour of eneris being bilred at the same price. when the rate structure isinverted or declining, this is not the case. For example, in Dthe residential rate structure is inverted; that is a kwh belowthe 4o0 kwh lever is billed at one rate; above 40o kwh is billea! a much higher rate. Thus, use of average rate infornation obills vould not reveal to customers the proper cost of the enerthey use, nor would it achieve the conseivation incentive.
However, the average rate infornation may be used in some lirnitcases. The type of rate information that gives the proper
signals depends on the rate schedule under-shich servicl is beiprovided. For exarnple, if a customer faces a flat rate schedulthe average rate per kwh is egual to the actuar rate per kwh atthe point of usage along the rate brock, and so average ratesprovide appropriate signars in that circumstance. under a non-flat rate structure (e.cr., the inverted brock structure) the
average rate will not equal the actual rate at a given point of
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u,sage. This difference is very crucial from a conservation
standpoint.

Thc fnverted Ratc Structurc in DC: Aa ErauElc: To further
niqilight the difference between the rate structure discussed
above i graphical illustration is presented in figure 2 which
shows thi average and actual cost per kwh for a residentlal
customer in DC facing an inverted rate structure. As expected
from a theoretical reasoning, the average rate line diverges from
the actual rate line because of the variations in rates across
the rate blocks.
.1,he chart shows only two of the three rate blocks (the second and
the tail blocks) of the inverted rate schedule. The first rate
block has been omitted under the assumption that few customers
use less than thirty kilowatt hours per month. In this graph,
the average cost is represented by a U-shaped curve, which falls
as energy consumption increases and then rises continuously as
ener!ry exceeas aOO kilowatt hours. This curve rises faster in
the summer than in the winter, and the area between the two
average cost curves, reflect the 2.587 cents per kwh for seasonal
differential due to the peak in energry demand in the summer.

The actual rate schedule is represented by an increasing step
function. That is, a series of horizontal lines drawn at
different rates and spanning different usage ranges. These steps
which rise as energry usage exceeds 400 kwh rePresents a sudden
rate change at that point. The steps are higher for the summer
months than the winter nonths reflecting the pealr in energy
demand occurring in the summer. As stated above, the higher rate
is expected to discourage customers fron using too much energy at
the tine when it is nost costly to produce.

There ar6 four implications of the difference in the shapes of
the two functions shown in Figure 2. Firstr ds energy usage
increases from 31 kwh, the average rate continues to fall even
past the 4O0 kwh leve1 when the actual rate has increased by a
substantial amount,. That is, the customers are not innediately
aware of the rate change; this indicates a lag created by the
Iack of complete and tinely price infornation. The summer rate
change, for example, is reflected in the June bill for usage in
the May billing lnonth. However, at this time the customer is
unawari of the higher incremental rate and continues to use
energy as if the lower winter rates lrere still in effect. Thus a
subsiantial amount of energy resources could be saved if
customers vrere appropriat,ely notifiedr €x ante, of the proposed
seasonal rate change. ''

loThis suggestion is expected to complement the earlier
proposal that ihe actual rate structure be displayed on monthly
tifling statements (the thrust of this paper) to provide proper
price signals and encourage conservation.
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Without the proper infornation the customer is left with the
false perception that the rate he/she pays is lower than the
actual rate, especially in the first summer billing month. In
most cases, residential customers only feel the inpact of the
summer rate change with at least one month lag. Instead of
possibly cutting energy consumption, had the customer received
the proper signals, more energy is used because of false
information.

Second, the three points on the average rate curves marked A, B,
C in Figure 2 have the same average costs, but correspond to
different total costs as measured by the area under the curves.
To rej.terate, this total cost differential for the same average
rate of 5 cents per kwh is due not only to differences in kwh
usage, but also to the rate change as usage exceeds 4OO kwh, and
to the seasonal rate block differential. Thus, approxirnating the
actual rate structure with the average rate conceals and
understates the true costs to customers of the energy they use.

Third, consider the two pairs of points D and F, E and G in
Figure 2 which correspond to the same energry usage but yield
different tot,al costs. The costs are measured by the area
bounded by the pair of points (D&F, E&c) under the step function.
The substantial difference in this area fron the area bounded
under the average rate curve in the sane region shows that the
costs approximated by the average rate are less than the true
ener!ry costs to the customers (e.9.'the area bounded by D&F,
E&G). The real costs can only be revealed to customers by the
actual rate schedule, and not by the average rate. Thus, the
contemporaneous average rate does not produce the proper signal
to induce the customerrs conservation efforts.
The fourth inplication is best presented with a different
illustration in Figure 3. Suppose a rate change at 400 kwh is
not necessary, and the horizontal line at 4.677 cents/kwh is
extended by a dashed line. The area above the dashed line is the
cost savings to the customer (1) if there were no ratedifferentials after 40o kwh usage (across rate blocks), or (z) if
a rate block differentiar occurs but customers are able to
maintain energry usage below 400 kwh level due to conservationefforts. The average rate inforrnation conceals the large jump in
costs at 400 kwh level and nakes it appear insignificant to the
customer. This junp in cost across rate blocks-is larger in the
summer than in the wint,er for the reasons exprained above.

Regarding (21 above, it is rare for average consumption to fall
below the 400 kwh lever. Examples of the actual average usagepatterns (in 1991) of DCrs basic residential customers,
residential water heating customers, and residential water and
space heating customers are shown in Figures 4, 5, 6,
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respectively. 'Ihe actual usage patterns are marked by interior
faUlfs on the graphs. Asterisks (*) represent ener!ry consumption
in [he s.ummer, and pluses (+) represent energy consumption in the
winter. r'

The implication of this observation is Ehat actual consumption
often occurs in t,he tail block where energiy cost per kwh is
highest.rz This observation is further reinforced by the
or6portions of nonthly bills contributed by ener!ry consumption
iritiri.n the different rate blocks of the inverted rate schedule.
These data are cornpiled for basic residential customers,
residential water heating customers, and residential water and
space heating customers in Tables L, 2' 3, respectively. The
alta for the summer months are shown in the shaded row to
highlight the impacts of the seasonal rate differential.

These tables reveal two interesting inferences. First, the
coluun labe11ed rfBlock 3rr contains the tail block energy
consumption as a percentage of the ruonthly bills. These data
show that for the residential customers the largest proportion of
the total bill for the summer months is incurred due to the tail
block energy usage. This assertion holds also for residential
water heating customers, and for the residential water and space
heating customers (for both the summer and winter billing
months). Thus, a lrreat amount of resources could be saved if
customers have the proper price signals and elicit effort to
avoid usage in the tail block.

lhe second inference is derived from Blocks 3a and 3b which are
produced by splitting the tail block (Block 3) to explain Lhe
effects of the rate differentiats. Block 3b is the proportion of
total cost the tail-bIock energy represents if billed at the
second block's rate. Block 3a represents the proportion of the
total bill that, would be saved if consumption in the tail block
were avoided (i.e. if the customer's usage does not exceed 400
kwh per month). The amount of savings depends on the type of
customer and the billing month. For exanrple, the cost saving is
highest for the all-electric customers (32.52*l in February, L99L
and lowest for the regular residential customers (3.61t) in May,
1991. Such cost avoidance can only be induced if the detailed
rate information which reveals the true cost of the tail block
kwh is known to the customers.

11The data source is Forma1 Case No. gL2, PEPCo (E)-6, page
I of 19.

l2The tail block charge has
Per kwh to 10.781 cents per kwh
cents per kwh to 9.598 cents per
draft of this paper was written.

been changed (from 9.698 cents
in the summer and from 1.LLL
kwh in the winter) since the
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conclusign: This paper has deuonstrated that accurate priceinformation (".g. the rate schedure) is paramount for Lptirnaldecision making about, transactions in thl erectric ener!1, market.That is, expricit display of such transaction-relatedinformatig., especiarly iesulting in ascertaining the narketprice, eliminates ignorance aboui the transactioi and reduces theexpected (transaction) costs to buyers of naking uninformeddecisions. A? a.resurt, cost nanaging behavior-by eLectricenergy users is induced, reductions in wasteful energycols}mption and resources is encouraged, and the nee6-by electricutilities to build nehr generating plints to meet customerrequirenents is reduced.
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