FINAL REPORT

PUBLIC UTILITY RATES STUDY COMMITTEE
/977

The Public Utility Rates Study Conmittee was cresated by
the Iowa Legislative Council to conduct a study of electric and
natural gas rate structures .and consumption levels @s provided in
Senate Concurreant Resolution 118 (1976 Session). The membership of
the Coumittee is as follows: Representative Arthur A. Small, Jr,,
Chairperson; Senator Lowell L, Junkins, Vice Chairperson; Senator
James E, Briles; Senator. James V, Gallagher; Semator Calvin O,
Hultman; Senator Berl E. Priebe; Representative Glenn F. Brockett;
Representative Bollin K. Howell: Represantativa Thomas J, Joechum;
and Rapreaentative Thomas J. Tauke.

SCOPE OF. STUDY

Pursuant to S.C.R. 118 the Cowmittee was directed as
followa:

"(T)e s8tudy electri¢ power and natural gas rate struc-
tures and consumption levels in JIowa with respect to dif-
ferences 1in electric power and natural gas consumption levels
and costg resulting from seasonal demand fluctuations, time of
day fluc¢tuations, evidence or estimates of changes in
consumption patterns due to chaanges in price, and income
levels of users. The study shall 4include consideration of the
ralative advantages and dieadvantages to consumers of the
prevailivg declining bloek rate  systems, other block rate
systems, lifeline service, peak hour schedules, metering
devices, marginal cost priczng, long-range incremental cost
pricing, and other methods which may be used to structure rate
schedules...," '

SUMMARY

The Committee held a hearing at which representatives of
various interests vere invited to @&ddress the Committee,
Statemente and commentary were preseated by representatives of the
lowa GCommerce Commission, the City of Des Moines, counsumer and
environmental assocfations, and. associlations of investor-owned,
mutual, and . municipal utflities. The commentary thus received
indicatas the existence of .a wide range of opiaion about public
electric wutilicy servica rates and the procssses of regulation of
those rates. The presentationc did not discuss service rates for
natural gas, even :though referred to in S.C.R. 118, and thus the
discussion in this Report will not 1nc1ude any reference to natural
gas rates or rate gtructures. .

There appeargs to be anearly universal agreement that
today's selectric energy costs, whether viewed as producer or as
user costs, are g8 cause for concern., Given that concern, however,
there does not appear to be any genersal agreement between the
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various interests about what can be done to alleviate the energy
cost problenm. Numerous alternatives to existing rating structures
were clred in the Resolution, and several of those have been
Infictisted ian other states. The lowa.Commerce Commission has been
criticized, unjustly £t believes, for not having undertaken similar
projects.

There are in existence several voluntary experimental
projects 4in other states, some of which are beipg financed by the
Federal Energy Administration. In Iowa, and in other states,
actiony have been taken by the regulatory agencles which gre
divected at some of the deficiencies which are perceived to exisc
in the wethdds used te determine and distribute electric service
costs, The compentary received by the Committee indicates that
conclusive results have not bdeen generated as a result of apny
experimental project or other action. Substantial alterations are
viewed by some as absolulely necessary, by others as unnecessary,
and yet by others as wunwarranoted at this time because results
cannot be predicted with any certafinty.

The Committesd recommends that additional action be taken
iz Iowa. The formal recommendation of the Committee {3 contained
later in this Reporc.

TYPES OF CRITICISM OF EXISTING RATES

The information obtained by the Committee indicates that
electricity pricing has been the subject of iacreasing criticism
and concern since approximately the eaxzly 1970*a. The inforwation
also suggests that the criticism involves two types af complaints:
Those which relate to the cost of electric service, and thoae which
telate to comservation, Viewed 1in perspective, all criticisns
iavolves the cost of electric service; i.e., the total economic
cost o the entire system, including environmenral costs. Also,
the costs of electric service ianclude the costs which exist today
gand those which are projected for the future. Nevertheless, price
and conservation are disctinct although related subjects of concern,

Price complaincs

) Public utilities 4in the pasl few years, pot only {n Iowa
but nationwide as well, have sought frequent rate incresses which
have resulted in higher electric dills for users. Since aeveryoune
in lowa, either directly ox iadirectly, pays utilicy bills, a
change in price 1in electri¢ service has an iumediate, and perhaps
disagreeable, affect on everyone. Rising utility rates, like the
prices of other goods and services in an inflationary ecomomy, are
stgted to have the most gignificant impact on those persons with
fixed incomes or those who have the most strict budgets. Whe ther
the impact of a price incredse be severe, moderate, or small, there
likely are very few individuals who do not have some concern for
the costs of electric power.
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The produceras a2lso appesr to have complaints about the
prices of elaectric power, A rwepressgntative of the Cormerce
Coumigsion stated that the lowa utilities- have  referred to the
efforts of the Cotmission in vaté tegulation s8s attempted
"confiscation™, and that the Commission staff has been charged with
uging "every device known to utility regulation” fer the purpose of
keeping rates down,

Conseéervation complaints .

Criticism of the price of electricity 1is accompanied by
triticism of the coptinuing increase 1in demand for service,
Producers are criticized for promoting the use of more power when
the commodity 413 becoming 4ncreasingly more costly to produce.
Some representatives suggested that . the present pricing mechanisn
fails to provide any dipcentives efther to reduce individual
consumption or to discourage the conatruction of new .generating
capacity. One speaker stated that although there was a measurable
effort on the part of consumers during the vgars 1973 and 1374 to
reduce consumption, the  effect was Dot to reduce the historical
growth in required generating capacity, but rather to reduce¢ the
efficiency of use of that capacity.

Cricieism of pricing iechniques

The criticigms- of price and conservation ultimately axe
criticisms of the techniques uged to determine the price at which
electric energy i4is gold iec the marketplace, It 1is guggested that
the economic theories underlying the pricing practices of the
industry have caased to have any validity, and that therefore the
true coste of production are not being recovered, aither by the
utility to meer its total revenue needsg, or from those specific
customers whose demand for power necessitates extraordinary costs.,

ELECTRIC POWER PRICING

The Comumittee requested information about existing pricing
techniques in order to better understand the criticismgs apd the
alternatives, A spokesman foxr the Iowa investor~owned utilities
stated that the obligation of each utility is te provide adegquate
and reliable electric service in a nondiscrimimatory manuner. In
return for that service the ¢ourts have. held that ; the Lavestor-
owned wutilities are entitled to an adequate. rYefturn on investment.
A spokesman fox rthe cooperative  utilities  stated that their
obligations are similar, and that 4nstead of & return on
investment, .a margin 18 collected above coats which is retained as
"equity capital" and is used for the payment of patronage dividends
to customers. As supplements to the general legal principles which
govern the process  of public utility regulation, the regulatory
agencies, courts, legislatures, utilities and encrgy users rely on
A series of economic principles to determine what price is paid for
each unit of electricity purchased by each customer,
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The s@starting point for a utility {s 1lte revenue require~
meat: The total awmount received by & wutility dao exchange for
sales. The revenue requirement is equal to the costs of providing
service, including capital costs and taxes. (Appendix A to this
Report contains the mathematical formula which desceribes this
relationship.) The totsal costs of producing electric power can be
categorized as follows:

1. Customer costs =~ this category includes the gost of such
services a8 customer billing, wmeter reading and some office
management expense, These costs are dependent on the oumber of

cystomers.

2. Lnergy «costs - this category <conrains the expenses
directly related to the production of energy, and includes fuel
costs and the costs of maintaining gecerating equipment. These
costs vary with the amount of output. :

3. Demand or Capacity <costs - thess c¢costs are ‘incurred in
establishing a power generation and distribution network, and
include generating plaots, substationa, cransmisstions lines,
transformers and wuser conauymprion meters. These cogts are
independent of output. In addition rto facility ctosts, expenses are
incurred in the form of interest on borrowed fupds (debt) and
return on investment (equity). One speaker noted that the capital
requirement for & utility is four to six times the annual revenue
raquirenent, domparsad €to a cagpltal rvequirement of one year's
revenue ot less for most other industries.

These costs are what the user of electricity pavs, and the
maaner 3in which thess cosrs are asgessed to each user determines

the price of electricity.

The prineciple which 43 stated ¢to govern the pricing
process is that costs are allocared to customers on .the basls of
actual cost to serve., One of the objectives of the 1Ipwa Commerce
Commisslion 1is to assure that the cost components are reasonably
disctributed among the cugstomers of the utility, (See Appendix B.)
A urility allocates costs to serve to each of 4{ts customers on the
basis of calculations of the actual costs iacurred in serving
c¢lasses of customers. Thus, most utilities have separate rate
schedules for residential, commercial, and industrial <customers,
and in addition may have more than one schedule for each ¢lassg of
customer. Economists obsexrve that the difference 1o rate schedules
for rhe diffexent classes of customers are primarily due to the
mathod 4in which demand (capacity) costs are attributed to the
different classes; and also that the process of allocating costs is
based upon the exercise of Judgment rather than a pracise
mathenmatical formula. (See, e.g., WILCQOX, PUBLIC POLICIBES TOWARD
BUSINESS, pp. 336-345, 34 ed., 1966.)

The entire ratemaking process 1is rather complex and cannot
be discussed here. Three contepts are important, however, in crder
to undevstand the specific criticigms and alternative methods which
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are discussed in the mnext - section. of this Report. The firsrt
concept is that most utility customers are billed on the basis of
aggregate consumption and. without regard to the amount being
consumed et any given time, Thus, the price paid 1s determined by
the smount which the customer consumes during a given period of
time, ¢typically one month, and that price represents an average of
the costs allocated to the production of energy for that class of
cugstomersa..

The aecond concept 1s that of load faector. Each customer
uses varying amounts of energy depending upon thia time of day, the
season of the year, veather conditions, etc. The ratio between the
average amount used over 'a period of time to the maximum amount
consuméeéd at any point during that petriod of time i1s the 1load
facror, A graphic illustration of this congumption pattexn would
shovw periods of high usage referred to as peak load and periods of
lesser wusage referred to as off-peak load, The utility likewise
hag periods of peak and off-peak load which are a function of the
composite instantaneous demands of all of 1ts customers.

The third concept is that the average price of a unit of
electricity to a given customer generally decreases .as consumption
increagses above a certain minimum amount. Theoretically, and
within certain limits, the costs incurred by a utility per unit of
output a4t a given wmoment {n time decresse as more output is
produced, and this priuciple i3 reflected in what is . referred to as
the declining block rate price structura. Thus, oGy a
residential customer might pay 6.5 cents for each of the first S50
kWh consumed during the month, 4.2 cents for each of the next 150
kWh, 3.6 cents for each of the next 200 kWh, and 3.1 cents for ecach
kWh in excess of 400. As a result, the average price per kWh to
the customer always decreases. with each sdditional kWh purchased in
excess of the basic block (the first 50 kWh in the example).

SPECIFIC CRITICISM AND CONCERN--
EXISTING RATE STRUCTURES AND ALTERNATIVES

The féllowing discussion attempts to sunmarize the
principal concerns expressed. to the Committee about the existing
electric power pricing structure, and includes referaences to those
altarnatives which were suggested to the Committee. The reader
should make note that the concerns and alternatives. are extracted
from the ©presentationa to the Committee, and thus cannot be
interpreted as expressing the entire range of opinion respecting
any issue, nor can the discussion be interpretted as expressing all
of the concerns which may exist.

Paak load;gricing~

Ore of the areas of concern reported to the Committee is
the absence of peak load pricing in existing pricing techaiques.
It was noted in the previous section that prices are established on
the basis of average <¢osts of production over a period of time.
Information received by the Conmittee suggests that this average
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cost method, and the accompanying declining block rate structure,
do not reflect the reglities of producrion costs. OQne representa-
tive suggested that peak production costs may be a&s much as fifty
times those of off-peak periods, aod observed that the present
pricing techniques fall to recongize this differeuntial. Also, it
was suggested that the declining block rate structure encourages
addicional consumption, much 4f not most of which cccurs duriang
peak hours of consumption for the aystem, thus adding ¢to the
deficiencies of the average cost method.

This failure to establish peak load prices equal to peak
load production costs is asserted to produce two undegiradble re-~
sults: First, thoss persons who cause the additionsl peak load
costs do not pay for those costs, and thus costas of service are got
allocated fairly as between customars; and gecond, the additional
consumption which occurs during peak hours increases the maximum
demaund upon the uvtility and necessitates constructionm of <costly
additional capacity which remains out o0f use much of the time,.

An alterpative to the pregsent ptructure is suggested, that
of time-differentiated pricimg. Under one type of time-
differentiated pricing users pay a price which varies with the time
of day, thus assuring that those who consume the relatively wmore
expensive peak load production pay the added costg. Also, 1t is
suggested that a higher price during peak periods would cause a
shift in consumption by some customers to other periods of the day,
theredby reducing peak demand and reducing the need £for new
capagity.

Some commentators, while agreeing with the concept of
time~of~-day pricing, state that to 1ustall the sophisticated
metaring devices required would regsulct 4irn substantiasl expendi-
tures, A repregentative of the Aggoclation of Electric
Cooperatives, for example, estimated that Lt would <cost ap-
proximately 515 million to install those meters for all customers
of Iowa cooperatives. A4lso, it 4s sgtated cthat the time-of~day
pricing technique has not been proven to be cost-effective,
Representatives of the Iowa Coamerce Coamission noted that anothex
form of time~differentistad pricing 18 used by Iowa-based utilicies
who establish @sesasonal rates which reflect higher costs to serve,

Marginal cost assumptions

Another area of concern relstes to the assumptica that the
marginal costs of a wutilicty decrease as production ipcreases.
Earlier in this Report it wis noted that utilicies price electric
service on a declining block 7rate Ddasis. This practice 1is
predicated on the theery that average production costs decrease as
output increases. Some commentataers suggested that while this may
have been true in eariiler years, recent experience has -gshowa that
marginal cost (the cost of producing am additional unit of output)
i3 greater than average cost, :
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The results of this “erroneous" assumption are agserted to
be reduced load factors or decreased efficieancy, and misallocation
of resources. The customer is charged on a declining block bastis,
and thus is encouragad to consume more energy. This results in the
construction of gveu more costly new capacity, but in order to pay
for the gew capacity, rates must be increased, Hovevar, the
{acreased rates tend to diwminish ¢consumption, thus reducing load
factor and causing excess capacity and misallocation of economjic

s$ystem resources.

Similar 4in priaciple to. the short term marginal cost
concern i8 & concern about tha loag term costs of added capacity,
Comments wvere presented which suggest that the declining dlock
method of pricing also creates a false impression of prices for the
long term. . It wds stated that while technological advances during
the early stages of industry development resulted in reductions in
the average cost of a kWh of electricity, the i1iadustry now faces
increasing long-range dincremental c¢costs., One speaker stated that
the cost of new capscity s increasing at & rate greater than the
overall inflation. rate of . the economy, and that the newer
facilities are less efficient than .the old. . Commentators also
point to the impact of increased electric power capacity costs on
the entire aconomic system, It was noted that the lncreasiag size
of powexr plants causes environmental and land use problems, and
that by 1985 it is estimated that thrae-fourths of net private
domestic investment 41in the United States will be in the enargy
indugstrieas, and that 75 percent of that enmergy investment will Ye
in the elactric power industry.

It was stated that the failure to <recover actual
production costs also inhibits the ability of utilities to obtain
necesasary capital for expansion. One speaker noted that utilities
recently have had substantial prodblems in attacting capital, and
concluded that the cause is the inadbility of utilities Lo geneXxate
authorized esrnings because of defective pricing mechaonisws.
Another noted that there is a time lag between the perception of
earnings "loss™ and the institutiop of a-rate incregse, and stated
that this further compouunds investment prédblems.

Availability of {nformation

The proponents of nev rate design techaiques, those who
oppose change or who urge caution, and the Iowa Commerce
Commission, all point to the absence of statiaetical data which
would indicate the feasibility of adopting any cew technique. Some
noted that chaanges in rate degign could regult in even more severe

problems, and that predictability muet be achieved before action is
taken. Proponents of change suggest that the necessary tnformation
already exigts, that action hss been tasken in other states without
the benefit of comclusive information, and that say delay which 1s
imposed for the purpose of performing experimental studies will add
to the existing problem. Soma cbservers criticized the utiliries
and the Commerce Commission for thelr respective failures to take
action to make the i{nformation available, 1t was variously
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suggested {n reply that the funds necessary to perform the
information gethering function would make further rate increases
necessary; that studies already are in process ia other states and
that costly dyplication 1s unwige; and that the smaller utilities
canaot afford the extepsive ¢osr studies regquired. Appendix
contains a 1listing of F.E.,A. fupnded experimental studies 1In
progress. ‘

Representatives of the Jowa Commerce Commisgion noted that
the Commigsion had submitted an spplication to the VFederal Epergy
Administration for a grant of funds for the purpose of undertaking
an experimental cost-éffectiveness study o¢f gseasonal and time~of-~
day pricing techuniques, but that the study bad not begn approved.
Commisgion staff also noted that recommendations had been made by
the sctaff to the Commission that the following actioms be taken in
Iowa: '

1. At 1least one utility should be required to produce
detailed current ¢cost to serve studies,

2. 'All utilities should be required to file flat rate
gschedules for all resideatial cuatomers having a demand of lesgs
than 1,000 kW, and that indicating demand metexrs be installed for
3ll customers consuming in excess of 1,000 k¥Wh per mouth aad for
211 Qustomers consuming in excess of 1,000 kWh £or nioe mounths out
of the year. A customer in the latter group would be eatitled to a
block rate price schedule only if the load factor of the customer
exceeded the load factor of the utilicy.

3. The Counmission should emcourage that the minimum bill for
every customey be increased to recover a greater portion of fixed
(capacity and cecustomer) ¢osts in the minimum charge.

4, All uciliries falling to file cost gtudies justifying that
block rate schedule should be required to price service on £flat
rate schedules.

5. Fuel adjiustment ¢osts and kW demand should be printed on
the custowmer’s bill to increase customer awarenass asd to encourage
conservation. .

6, New plant capacity costs should be borne by the gew lcads
to be served, and the cost should not be allocated to previously
existing loads,

7. All 1industrial price schedules should be Justified by
detailed cost to sexrve studies, and in the sbsence of such, flat
rate schedules should be required.

8. The Commission should ipstitute 3 program to require che
use of pesgk load priciang techniques, '

9. Edergy conservation pregrams should be developed which
discourage the installation of electric rangaes, electric water
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heaters, and electric appliances which convert electric power to
heat, '

10, Encourage the reforestation of cities with laxge shade
trees which offer relief against sunmer peak loads,

11. Create disincentivee for the use of excessive ornamental
lighting.

12. Require proper insulation as a condition precedent to the.
right to have elactric service connectad to new construction.

13. Obtain and disseminate current cost information respecting
electyric heating.

14. Encourage .apartment builders and owners to ingtall
individual metars for each apartmant.

COMMITTEE RECOMMENDATION

The Conmittes recomzmends that the Standing Committees on
Commerce in the Senate and House of Representatives continue to
study the subject of public utility rates with the aim ¢of proposing
lagislaction to require the C(Commerce Coummiasasdion to take the
necessary actions to determine the extent to which the principles
of incremental cost and- pesk  responsibility pricing should be
applied to sales of electric service 4o order to essure that
individual 1rates be .'designed to recover the respective costs
associated with providing that ' service, and to deterxrmine the
rethods, including but uot limited to time-of-day metering,
seasonal rate differentials, and interruptable serxvice, by which
those principles may bé applied.
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APPENDIX B

Source: lowa Commeérce Commission .

- ALLOCATION OF REVEWUE REQUIREMERTS
©* EQUITABLE ALLOCATION CONSIDERATIONS

COST OF SERVICE -
~ FULLY ALLOCATED srums-:s FIXED. & VARIABLE COSTS
* INCREMENTAL COSTS - FINAL BLOCK. DETERMINATIONS

DEHAND FOR SERVICE |
| RECOGNITION ﬂF FACTORS

DISCRIMIHATIO - RATE SCHEDULES
~ RATE FORMS | o |

OBJECTIVES OF UTILITY PRICING POLICY

PRODUCE REVENUES Eamvnuzm m THE-COST OF SERVICE
- REVENUE REQUIREMENT FORMULA

mxmlzs THE UTILIZATION OF FIXED PLAHT

" LOAD FACTOR CONSIDERATIONS

" ASSURE MAXIHUN STABILITY OF REVEMUES
FIXED COST, VARIABLE COST CONSIDERATIONS
.~ DISTRIBUTE THE TOTAL COST OF SERVICE REASONABLE
| AMONG THE DIFFEREWT CLASSES OF CUSTOMERS
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“The EPRI study? We're way ahead of
that, ”* snorts an FEA staffer,

The Federal Energy Administration
has been high on rate design ever
since its first elactric utility conference-
(EL&P July ‘74, T/0 edition, p.1}. Rate
work is now 3 vary formal part of FEA
activity, as administered by the utilities
programs group in the office of enargy
conservation and environment,

The FEAer in charge, Douglas
Bauer, putlined the bursaucratic
aclivity In recent testimony before the
North Carolina Utilities Commission.
{FEA has intervened on behai! of
peak-load pricing In Wisconsin, Cali
tornia, Colorado, New York and
Minnasota.)

According to Bauegr, the FEA
gconomi< rationale for peak-load
pricing s as fallows:

APPENDIX C

Meanwhite, In Washington

+ It promotas the efficient allocation
of alt resources:

* It improves the fairmess in the
" allocation of costs.

¢ It promotes end-use conservation.

FEA's (ove for the concept is such
that, as mentioned in the text, the
agency s spending a few milllion on
demaonstration projects. ELAP- has
covered these In earlior igsuas; &
summary is shown. in the accompany-
ing chart.

Praliminary rasuits aro in trom the
Green Mountain Power study (EL&P
Jan 73, p. 1: and Bayer summarized
the early findings for the North
Carolina commission:

“Therg has bean 8 genersl accept-

ance among customers, and 8 positive -

load controt impact, assochated with
twa of the six rontraditional rates, viz.

the off-peak rate and the intecruptible
rate. it is too early to ¢stablish the
cost-efioctivenass of the rates.
“Concurrently, those rates whith
include a demand charge {l.o. con-
tract, thrwe pert, Invertad.demand and
pesk kilowatt demand) with the
exception of the peak kilowatt
damand rate have created rata dosign
problems and wouid eppear to require

soma form of load limiting device or

time-of-day relaxation ¢f penaity =
charges if they ere to be made’
accgptable generally to the pubfic,

" "Soma customers have benefitted;
others have lost financlalty. Customar
volyntears remaln genarally enthusi-
astic and supportive of the expen-
ment. The data being obtained are
supportive of system-wida implemen-
tation of innovative tariff designs.”’

FEA RATE DEMONSTRATION PROGRAM
EXPERIMENTAL RATE STRUCTURES .
AND LOAD MANAGEMENT TECHNOLOGIES

i’f#‘-}"! ,»%-»:,,-ag

Sovrcet FEA

&1’:‘./‘,,“_‘ L wy i B
-.-‘mﬁf"' :5 TS

fﬁ?{ ? [
A *\"‘,}», :
) -

z
»e-"’g'!?.r.‘?})

o
Cy

AP

W a’.‘; 5 .‘.-"'!“«‘,!‘.\

SRS

3

47
‘”‘,')"‘J j(':;?::f};m.

5""") "k&f\‘%ﬁ(fn’: Yoy

ELECTRIC UGHT AND POWER . FEBRUARY 29, 197



