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CIIAPTER I
INTRODUCTIOH

Electric power was originally supplied to Denton,
Texas, by the Denton Water, Light and Power Company owned
by one W. J. Willlame. The city council granted the
franchise to Denton Water, Light and Power Company on
Samuary 28, 1892.%

The contract between the city and the newly formed
prower plant provided that the public schools would receive
water and electricity free of charge, as would the
city hall.

The contract also gave the city of Denton the ontion
to purchase the system at the end of a ten yvear veriod, if
they so desired, at a price thet would be determined by
the machinery set forth in the contract.

In return, the system was to be exempt from any taxa-
tion that fell within the jurisdiction of the city. Also,
the city council was to pass an ordinance giving the
company the power to set rates that would not exceed the
maximum annual rates of those charged to consumers in the

cleies of Dallas, Fort Worth, and Temple, Texas.?2

Iy4lidiam Collins, The Denton Huncival Power Plant
{(Denton, 1938), ». 1l.

2Tbid., w. 10.
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As was stated gbove, this all came to pass on the
28th day of January, in the year 1892. At that time
Denton Water, Light and Power Company, capltalized at
$50,000, began furnishing private utility service to the
city of Denton, Texas. The relationshin between the
newly established power system and the city 1t served was
a harmonious one during the first ten years of tenure.
The symmetry of the relationship began to deteriorate
somewfhat in 1901.3 It was in July of thst year that the
City Council voted to consider exercising thelr contrac-
tual option to purchase the power facilitles of Denton
Water, Light and Power Company, thus initliating the
steps which would culminate with the advent of municipal
enterprise in Denton, Texas.

As could be exvected, the method put forth in the
contract for determining a just and fair price for the
Company failed to function to the satisfaction of both
parties. The Denton Water, Light and Power Company
submitted a price of $50,000., a figure which the City
Council readily rejected. The initial rejection of the
Company's considered falr market value was followed by a
period of complete &iscoré, in which the divergence ba-
tween officials of the Denton Water, Light and Power

Company and the City Council took the form of rarallel

3
Ibic‘ia ¢ };}a 18»



iines:; both progressing in the same direction, bhut
never neeting.

It was during this period that the City of Denton
refused to pay a bill submitted by the Denton Water, Light
and Power Company for services rendered, a charge which
amounted to $3,200.% The Company brought suit against
the City when they refused to pay the bill submitted
them. The court decislon was announced on August 31,
1904.% The results were highly unfavorable to the City of
Denton. The most objectionable result being that the
franchise cof Denton Water, Light and Power Company was
te be extended for a period of thirty years, and the
City's option to purchase the plant, as stated in the
original contract, was forieited.

The displeasure that was evident among the City 0£f-
£iale was pub in the form of a bond election for the
purpose of gecuring funds to erect & nunicipally-owned
water and power facllities.

On December 7, 1904, % the citizens of Denton approved
a $25,000 bond lssue for the purposes stated above, by a
majority vote. The bond issue was to mature on
February 27, 1547. The indenture gave the City Council the

right to redeem a part, or the total lssue at which time

4rpid., p. 17. Sthid., o. 17. Stpig., p. 20.



they so desired. The bonds were sold to the Clty Loan &
Trust Compony of Gainesville, Texas, on February 27, 1905, 7

The managers of Denton Water, Light and Power Company
were guicik to recognize the impossible sltuation which was
developing. Hot wishing to enter into competition with the
City of Denton, they agreed to sell thelr system for a sum
of $65,000 of which $30,000 would he the original bond
issue of the private aampaﬂy,g and was to bhe pald off out
of the profits of the new ovmers.? The complete trans-
action required a cash outlay of only $1,5%00. The City's
water woriks bond iszsue of $23,000 was put into a special
expansion fund to be used in the future for expansion
purposeswlﬁ

So it was on the first day of July, 190%, that the
City of Denton officially entered the controversial realm
of public owmership, thus, becoming the sole helrs of sll
the problems thet are lnherent within this realm. The
most glgnificant was the application of esarnings de-

rived from the operation of the Utllity System to the

Typid.. pe 21,
S9this i the original capitalization of the private

company. Only the interest payments had been met, and no
part of the lssue had heen retired.

9collins, op. git., p. 23.

Ocor1ins, op. cit., . 24.



functions of the City Covernment, a role in the past left
primarily to ad valorem taxes. This study will concern

ltself with this wproblam.

Statement of the Problem

The relationship between property, both real and
personal, and the tax levied upon it, is somewhat less
complex than the relatlonship this study aspires
to discern.

All property has a market value whlch ig determined
by the interaction of the forces of supply and demand.
The fact that a plece of pronerty is not put into the
mariet place for purposes of an actual transactlon ls of
little consequence. Tax departments and courts have long
recognlized that sale prices are not the soledeterminants
of market valu@ﬁll Sales prices are a major factor in
property value, but appraisals based on a number of
criteria, including reported sale prices, will render a
just market value for a tax basis. It 1s necessary to
glve proper weights to the many factors which iniluence
the balancs between supply and demand in order to arrive
at a full market value which reflects the "true” value of
vrogerty. In this manner it is posslble to attach a value

to each property unit vwhich will be clesely allgned with

llClara Penniman, 'Property Tax BEgualization in
Wwisconsin, ¥ Hatiopal Tax Journal, XIV (June, 1961), p. 183,



the definitlion of full narket valus. Clara Penniman
defincs this value ag "an owner willing but not obliged
to sell and a willing buyer not obliged to buy."lz
Having arrived at fair market values for all units of
property, be it personal or veal, clty tax departments
are left only with the tash of aprplving unlform assess-
ment ratios and unilform tax rates in order to fulfill all
the prerequisites vwhich go into the makeup of a propor—
tional tax relationship.

Danton recently reappralsed all property in order to
geliminate the presence of widely divergent assessment
ratios. Prior teo the reappraisal program assessment
ratlios ranged from a low of 8 per centto a high of 68
yer‘c@ntwlB

Property in Denton is assessed at 40 ner cent of 90
per cent of market value, or 36 per cent of the market
value.t% Since 1956, the tax rate per $100 of assessed

value has been 1.5 per cent.™”

6

12v4a., p. 185,

L3an interview with Tex Collector-hAssessor of Denton,
¥Mr. Bubtrill, August 3, 18¢€lL.

lT4an individual whose property has a market value of
310,000 will be assessed at 90 per cent, or $9,000. This
amount 1s assessed for tax purposes at 40 per cent, or
$3, 600 which is 36 per cent of 310,000,

Liprice Waterhouse, Fipapcial Statements and Supple-
mentary Financisl Informetion (Denton, 1960), ». 53.




A joint study by several nrivate enterprises with
large vested interests, with the exception of Texas Power
and Light Company, in Denton revealed the actual Denton

City assessment ratio to be 34.2 per aentnlﬁ This is
slightly below the aimed for assessment ratio of 36 per

cent. Sampling procedures, however, could easily account
for the disparity between the two figures.

All property in Denton, irrespective of the status
of the owner, has the same assessment ratle and tax rate
applied. This has been the case since the reappraisal

. 17
program.

Given the above data about the vroperty tax as it
exists in Denton, the average citizens could discern the
relationship of the property tax. The members of the
City Council can intelligently consider any property tax
rate change for added revenue, because they are aware of
the tax relationship., This relationship in Denton is
proportional.

Cver the past decade the ad valorem tax has accounted
fox an average of 46 per cent of Denton's total yearly

revenue. 18

léThese include Southwestern Bell Telephone, Texas
& Pacific Rallway Company, Santa Fe Railway Company, KATY
Railway Conpany, and Texas Power & Licght, Denton County
Ratio Studv (Denton, 1960), p. 2.

17An interview with City Tox-Assessor, Mr. Buttrill,
August 3, 1961.

18calculated from selected data derived from the
City Audit Reports for the vyears 1950 through 1960.



Table I displays the significant role that electric
utility profits have played in the revenue structure of
Denton. Since 1950 electric utility transfer919 have
accounted for an average of 26 per cent of Denton's total

vearly r@venue.zg The application of electric utility

TABLE I

ELECTRIC UTILITY PROFITS TRANSFERRED
TO GEMERAL FUND FOR
SELECTED YEARS

Year Blectric Transfer Total Revenue | Per Cent

1950 $120,000 $ 630,000 16.2
1954 16%, 350 472,334 35.9
1855 192,694 618,972 32.2
1956 184,000 689, 257 26.7
1957 126,500 741,483 24.0
1958 150,000 302, 201 25.3
1960 114,424 1,088,568 i7.1

Source: puditors Report for selected years given sbove.

195 gefined by Section 12.03 of the City Charter:
"After all regquirements of the various funds have been met,
there ghall be computed a return on the net investment in
the utility system. The "Net Investment” figure used in
these computations shall he taken from the independent
audit of the utility system for the last fiscal period.
The City shall be entitled to receive annually on the net
investment from excess revenue, if any, not more than six
per cent of the net investment.

20calculated from selected data derived from the City
Audit Reports for the years 1950 through 1960.



earnings to the functions of municipal government makes
it unnecessary for the Clty of Denton to levy & direct
tax egual to the amount of the transfer.

In the strictest sense utility earnings can-
not be considered a tax, direct or indirect. However,
they have accounted for a substantlial portion of Denton's
revemue, and while not being a direct tax, utility earnings
have most certalnly served as a substitute for such.

It seems only proper that any elzeable source of
Denton's revemue should be based on the equitableness
of the burden imposed when such source is compared with
an alternate method of raising an equal amount ¢f revenue.
This view ig supported by the Internatlonal City Managers'
Association when they state:

Whether a minlcipality decides to raise a

sizeable portion of its nonproprietary revenues

from municipal enterprise or not should be made

to depend on the equitableness of the burden thus

imposed compared with alternative methods for

raising a like sum of money.

The problem of this study will be to compare the
equitableness of electric utility earnings as a source of

city revenue with the equitableness of revenue derived

from the proverty tax.

Score of the Study
Persons lncluded in this study were those listed on
the 1960 tax rolls of Denton, who payed monthly electric

2
lThe International City Managers' Assoclation,
Municival Finance Administration (Austin, 1955), p. 49.




utility bills for the same period of time and further
that the saeme electric utility bills fell within the
limitas prescyribed by the residential A-1 rate
classification. 22

The above definition of individuals included in the
gtudy excludes two types of electric power consumers.
First, it was necessary to exclude any consumer who did
not pay property taxes. This exclusion was neocessary
because the bhasis for comparing the oquitableness of
utllity profite with that of property tax payments is
the property tax assessment. Second, those individuals
who falled to pay electric utility bills for a complete
vear. The freguency of this ocourrence renders this ex-

clusion almost lnsignificant.

Purpose and Significance

When the penton Municipal FPower Plant charges rates
which more than cover the cost of production, distribu-
tion, expansion, and subseguently aprly the excess charges
to the functions of Clty Govermment, if only in part, they
are in effect reducing the smount of direct taxes necessary
to meet munleipal expendltures. In doing so they create a
new gsource of revenmue which, like a direct tax, has a

definite relationsghlp to its source. In this instance, the

225@@ EAppanddx Al
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assumpklion is that the ghif: i from & proporiional

o
property h&x“S

to an unknowm relationeshin between utility
profits and electric power consumers.

The primary puarpose of this study will be to com-
pare the eqguitableness of utility esrnings as a source of
manlcipal revenue when comparaed to that of property taxes.
Pat another way, are utlliity ecarnings regressive, pro-
gressive, oxr proportional in nature wihen compared bo
property tax assessments? The soclal and econonic
desireability of the results, whatever they might be, will
be the secondary objective of this study.

The role that utllity carnings will play in the
fubure revenue étraature of Denton is revealed by a study
conducted ln 1958 by Blacik & Veakch, a consulting
engineering firm operating out of Kansag City., Xansas.
They found that the peak load of the Denton uncipal
Power Plant increased at an average rate of 13.9 per cent

24
over the last elghteen years. By the fiscel yoar 1969

23?0 illustrate this relationship two extreme cases

taken from the files of the 1960 tax roll will be used.
An individusl whoee property was assessed at a value of
$1,030 naid a property tax bHill of 515.45. An individual
vhose property wes assessed at 813,380 pald a tax bill of
$350.85. In bhoth instances the relationship of rroperty
tax payments to assessments 1ls ldentical, thus the
relationship is proportional.

o - . e N
“%ﬁlacx & Veatch, Report on Cost of Sexrvice and Rates
¥

Eor Municipal Utility Services (Kansas Clty, 1958), p. 1.



the systen load is forocast to be approximately 74,000
s T . 25 . e O
sdlowatts. The praecsent productlive capaclty ls 59,938

in & world where technology has taken a foremost seabt
in determinlng the standard of living for the household,
it iz reasonable to expect a continuing increase in the
aiready wide usabllity of electric power, particularly
1u the housenold unit.

A source of revenue which comprises one Sourth of
total city revenue should be subjected to an inteunsilve,
emplrical analysis. »Armed wilth an analysis of this type
it wiil be possible to determine whether or not the
municipally owned electric utility plant is justified in
charging rates above cost, and substituting earnings for
direct property towes.

A ptudy by Black & Veatoh recommended rate increases
of 6.4 per cent for the Electric Department, 7.9 per cent
for the dater Department, and 29 per cent for the Sewer
Departuent.?! Tn thelr study congidersble time and re-

search was devoted to a conparison of Denton's rates,

25
Ibid., ». L.

pEEW . S . . v
Az of January, 1963, this was the installed gener-
ating capacity.

.
- o - N T o -y
actk & Veateoh, oo, oi™., Sy A



including the recommended rate lncreases, and those of
surrounding areas. Their concern with the comparability
of Denton's residential power rates is illustrated by the
following passage.
. . these recommended rates are

designed to be falr and equitable between

all consumer clasgifications for each of

utility services.28

This study proposes to carry thelr conclusion further
and determine whether these rates are designed to be fair

and equitable as a method of collecting City revenue.

Survey of Literature

William Wheat Collins wrote his master's thesis on
The Denton Municipal Power Plant in 1938.2% His was more
or less a historical account of the acquisition of the
power plant, and the transition period that followed.

Colline was somewhat preoccuplied with the flow of
capital from the small utility companies into the hands of
large eastern money men by a method prevelant in that
period known as the holding company, and with the many
blessings derived from the newly acoulred municipal

enterprise.

13

zsﬂlack & Veatch, op. cit., p. 1.

A—r—

2QCollins. op. ¢it., pp. 1-92.



14

This is not to imply that Collins reached conclusions
which were unfounded, only, that in like studies before and
after his, absolutely no consideration is given to the
raml fications that municipal ownership and operation above
cost of distribution embraces.

A brief study entitled "Municipal Utility Profits
or Taxes" was conducted by Howard K. Hyde in 1936, 30
Using the small town of Winnetka, Wisconsin, Hyde made
a direct comparison of individual yearly property tax
payments with the electric utility payment for the
month of June. After computing the ratio of June
electric bill to the annual tax bill he was able to
discern the relationship between the two. Hyde concluded
that this relationship was regressive.

It is important to note. however, that studies of
this nature are completely dependent upon the utility and
property tax rates when considering the application of the
results to cities other than the one Hyde studied.
Consequently, the conclusions reached by Hyde will
only be valid in cities which have identical property

tax and utility rates to those of Winnetka, Wisconsin.

30uoward X. Hyde, "Municipal Utility Profits or
Tawes, " The Journal of Land & Public Utility Economic, XII
(Maxrch, 1936), 212-215,



Any variance in one or the other, or hoth of the rates
neceasarily creates a unique relatlionship.

One might reasonebly object to the use of an electric
utility payment for only one month serving as the basis for
comparison with the property tax payment
contention that the month of June is ”aimaat”Bi arn
average month in Winnetka, Yisconsin would not be wvalid
in the city of Denton. As displayed in Table II, there is
2 significant increase in the pealr load during the months
of May through October. The peak load during this period

is almost twice that of the remaining months.

TABLE IX

MONTHLY PEAK LOADS FOR DEITON'S
ELECTRIC POYWER SYSTEH
FISCAL YEAR 1961

Honth ¥ Peak Load ionth Y Peak Load
Octobar 18, 200 April 12,400
Hovember 13,600 Hay 18, 400
December 13,300 June 23,460
Janiary 12,700 Jualy 2%, 200
February 12,000 Aucust 27,000
March 12,300 Septenber 24, 400

Source:r Production Records, Denton iMuniciszal Power
Plant, 1960-1961.

31ypig.. p. 213.



This study will use the yearly electric utility
payments as a basls ol comparlson, thereby removing any

bias that might occur with the usce of only one month.

16



CHARTER II
BASIE OF THE STUDY

This chapter is designed to establiish o basis for the
study. Certain elements must be considered on which the
maethodology and conclusions will rest.

First, characteristics that are unicque to public
utilities need to be considered, particularly those of
rrice discrimination, decresasing costs and their rela-
tionghlpy to residential electric vwrer rates.

Becond, methods used in this study are designed to
measure the equitableness of electric utility bills vhen
compared to property tay assessments. It ls worthwhile
then to give general consideration to individuals who
have no property tax assessments, but pay electric bills.
This requires a theoretical examination of the ghifting
and inclidence of property tawes on residential rental
progerty in Denton.

Third, this study will cexamine the possibility that
the value of an ilndividual’'s hcuscheld iz indicative of
his level of income. Since the property tax assessment iz
dlrectly related to that value, then it too would reflect
the income bracket of the property tax payver. If thig is

17



18
80, then one might hypothetize that the relationship
between electric bills and property tax assessments 1s
similar to the relationship between electric bills and
incomes.
The elements outlined above deserve general con-

slderation and serve as the frameworik of this chapter.

Characteristics of Blectric Utilities

A distinguishing characteristic of electric utility
enterprises is that they must maintsin productive
capaclity in excess of total consumption. The productive
capacity of the Denton Power Plant must stand readv to
genarate and Jistribute power in an amount equal to the
highest point on the system's aggregate demand curve.
In additlon, excess capacity must be aveilable to pro-
vide for a fallure of one or more generating units and
toe meet future increases in peak demand.

As ghown in Tebhle II, the peak demand in 1861 was
27,000 ilowatts in the month of August. This was apProx-
imately 25 ner a@nﬁl

35,700 wilowetts.3

below the 1961 generating capacity of

Lan excess productive capacity of 25 per cent is
recommended by Black & Veatch.

2 . .
Black & Veatch, gp. elk., ». 3.

T——

L
51

L

Sthis figure hag increased to 59,935 kllowatts as of

January, 1963.



Lot
H
e d

The increase in the ueal demand started in lay, and
remained relatively high throughovt the summer months. The
increase can be attributed to the increased use of air-
conditioning units. The peak demand in the months
Novembeyr, 1960, through April, 1961, is relatively Low;
congeguently the need feor a generating cupacity oi
35,700 lilowatts seems, at first glance, to o raemota.

However, the electric pover system had to possess
the generating capecity to supply the peal demand for the
twelve~nonth period of 27,000 kilowatts in August, 1961.
Thisg was necessary despite the {fact that betvween the
months of lHovember, 1960, and April, 1961, the peal de-
mand ranged rather narrowly between a low of 12,000 to a
high of 13,600 kilowatis.

The load factor is the governing statistic that
indicates the relatlonghin of the average load to the peak
load for a particular time veriod. “The load factor is an
average load expressed as a percentage ol the peak andp“é

“he Denton Power Plant, for most purposes, is
inkterested only in the load factor for each month. The
paalk load, which may be for a time perlicd of only fifteen
minutes during the month, determines the amount of generatiling

capacity thet the sgystem must malntain.

4p14 winston Clemens, FEconomics and Public Utllitics
(liew York, 1950), p. 282.



As the load factor increases the cost per unit of
electric nower (kilowatt hour) decreases, because the
fixed costs~ which are relatively large in amount for
electric ukilitles, are “pread over wmore productive units.

Chart 1 exhibits the projected electric power demands
through the fiscal year 1970. The projected demand calls
for an installed generating capability of 20,700 kilomgatho
by 1870. This will recquire an additional 33,000 ilowatts
to the 1963 capaclty of 57,700.

The plan, as presented by Black & Veatch, calls for
this addition to the systen in the calendar year 1966. 6

Another distinguishing characteristic of electric
utillity entervrises is decrecsing costs.

7ith the reserve canaclity thet is provided for in the
production of clectric power, and a load factor below 100
wer cent, the Denton Power Plant may be said Lo he
operating under conditions of decreasing costs - that is to
say, as more units of power are produced and marieted the

cost ver unit decreases. Fixed cost will remain constant

fio

“Costs are classified as fixed if their total amount
remains coustant irrespective of chenges in outputb.
Examples of fixed expenses are debt interest and manage-
ment salaries.

5 S
Black & Veatch, op. cit., ». 3.

————-
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regardless of any change in output. The other component of
total cost, variable, may decrease, increase, or remain
constant, as output changes.7

Clemens contends that under these conditions:

A utility will increase its output as long as
the nrice which it can get for additional output is
greater than the additional cost if it can retain
all the revenue derived from the existing output.a
Thig theoretical model is familiar to economists as

producing at a point where marginal cost equalsmarginal
revenue, Clemens does not draw a distinction hetween
privately and publicly owned utilities; however, he is
obviously referring to any utility that operates at a pre.

In actual practice Clemen's conclusion is not always
épplicable, Given the ability to discriminate between
the elasticities of customer demands, some customers are
served at a price below marginal cost,?

Thus, the electric utility system discovers itself to
be in what could be termed perpetual decreasing cost con-
ditions. A continual increase in the load factor will be
a signal thaﬁ additional generating capacity is needed.
The addition of generating capacity increases the fixed

cost, thereby increasing the cost per unit of power. The

7Clemens, Op. cit., p. 248,
81pid., p. 254.

e sl

91bid,

B
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svstem then comes under pressure toe reduce its cost per unit
which, 1f successful, will culminate with the addition of
more ¢generating capacity. This process is exemplified in
Chart ¥ for Denton's power system,

Methods used by electric utilities to influencs the
load factor £zll into two classificationss price Giifer-
ences bagsed on cost per unit of cutput and price discrimation
based on demand for power.

The least accepted cost argument concerns the utili-
zation of total generating capacity. Because of erratic
demand schedules, electric utility companies always
have some unused generating capecity. At times during a
given period the load factor may be as low as 50 per cent,
Given these conditions, electric utility companies will
offer lower rates to off-peak buyers. As long as off-peak
sales 4o not necessitate further plant investment thev
can well afford to. This assumes, of course, thalt
marginal increases in revenue exceed the marginal increases
in cost, The rationale behind this type of price discrima-
tion is that revenuss from off-peak sales are used to reduce
the cost of on-peak production, thus, reducing the selling
price per unit of power to all classes 0f power COnsuUmers.
There is some guestion as to whether these off-pealk

earnings are actually used to lower the selling price of



power to regular consumers, or whether in fact, the only
purpose they serve is to increase the profit margin.lg

Joint cost allocation is another method employved by
rate experts to justify selling powef at varying price
levels, Rate managers explain that the differences in
selling prices are not greater than the differences in
the average cost of delivering one unit of power to the
separate groups.

While the various methods of joint cost allocation
range from simple to complex, the most widely used basis
of allocation is maximum class demands for service.tl
Employment of this method requires that the maximum de-
mand for each consumer class be measured separately.

The largest amount of consumption during a period of
time, usually thirty minutes, represents the maximum class
demand for power., The maximum demand for each class of
consumer is totaled to arrive at the aggregate maximum
demand for the system. The maximum demand of each class is
converted into a ratio of that aggregate maximum demand of
which is used to prorate plant overhead or joint cost. The
class of consumer receiving the largest proportion of joint

cost will pay the highest price per kilowatt hour.

lﬂﬁmary Troxel, Economics of Public Utilities (New
York' 1947)R Pe 574.

111pid., p. 575.



accountants and cost engineers will attest to the fact
that any allocation of joint costs or, if vou prefer, over-
head expenses to the productive unit is basically
arbitrary,t? Consequently, students of electric utility
rates are somevwhat skeptical of elaborate cost studies which
are presented as an explanation of price discrimination.
Troxel is of the opinion that:

Company studies of cost differentials clearly

do not prove that class prices of service are non-

discriminatory. The firms simply cannot present

convincing svidence that the price differentials

are ncot larger than the cost differentials for the

sevaral kinds of service., &o there is still a

hasis of belief that compsnies, guided by demand

conditions, have a discriminatory pattern of class

oricing. In several ways the conduct of company

managers augqut a noncost basis of price dif-

ferentiation.

¥ost electric utilities attempt to differentiate
between the elasticities of various customer demands as
stated above. Those customers having an inelastic demand
curve will be charged a higher rate per kilowatt hour
than customers who possess elastic demand curves. The
higher rate is based on the premise that their consump-
tion will not f£all off significantly due to their need
for a certain amount of electric power. The latter group,

vhose demand is elastic, will be charged lower prices

1Zzufus wixon, editor, accountants Handbook (Mew York,
1962}, Chapter &, p. 5.

lgTrexel. O%. Cibe, pe 578,
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because their consumption "will increase more than pro-
portionally to the decline in price,"1l4

among the various customer classifications in Denton,
residential rates are higher because this group requires
a relatively fixed amount of electric power, conseguently
they are willing to pay a higher average price per
kilowatt hour than commercial and industrial consumers.

The management of Denton's Municipal Power Plant is
assuming an inelastic demand curve for residential con-
sumers, which in fact, may not be the case. It is quite
possible that a reduction in residential rates would
increase demand to an extent that profits would equal,
if not exceed, their level at the higher rates. The in-
creased demand comes from at least two sources. First,
those people who considered electrical rates beyond their
financial capacity would, at lower rates, install additional
electrical household devices, Second, individuals who
already possess the maximun number of electrical devices
would be encouraged to increase their use of these.

The national averages show that reduced residential
power rates have been followed by an increase in consump-
tion and revenue., Table III exhibits this relationships

for the United States between the years 1926 and 1947.

l4Clemens, . cit., p. 254.



While the average price for residential service paid per
kilowatt hour declined from 7.00 cents in 1926, to 3.09
cents in 1947, the average consumption jumped from 430 to

1,438 kilowatt hours, During the same period of time the

TABLE 1IIX

CHANGES IN THE COsT AND CONSUMPTION
OF RESIDENTIAL ELECTRICITY

1926-1947
Year Average Consumption Average Average Cost
Per Customer Annual Fer Kw-hr,
in Kw-hr, Bill
1926 430 $30.10 7.00¢
1947 1438 44,43 3.09¢

Sources Eli Clemens, Economic and Public Utilities,
(New York, 1950), 279.

average annual electric bill increased from $30.10 to
$44.,43, It would seem, in the long-run at least, that the
demand curve for residential power consumers is elastic.
Clemens is of the opinion that "if rates had been
reduced even more sharply a still greater increase in the
consumption would have yielded the indugtry the same

profits."ls

151pid., p. 279.
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Clenens was not referring to Dentonts Power Systen:
however, it is conceivable that the residential power
rates in Denton are unnecessarily restricting consump-
tion., 7That is to say, with lower average power rates the
same earnings level could be maintained because of a
favorable consumption response,

This possibility will be examined at length in
Chapter IV of this study.

Shifting and Incidence of Property Taxes

A study conducted by the Texas University Bureau of
Business Research showed home ownership in Denton to be
59 per cent.16 Put another way, 59 per cent of
residential homes in Denton are occupied by legal
owners. The remaining 41 per cent are occupied by some-
one other than the legal owner, The majority of this 41
per cent rent their place of residence, thus do not pay
a property tax. As axplain@d earlier, these individuals
were excluded from this study. Since they comprise a
high (41 per cent) proportion of electric power consumers,
it is worthwhile to examine the shifting and incidence
of property taxes in Denton., Conceivably the entire property

tax could be incorporated in the price of rent.

16 , . . . .
Texas University Bureau of Business Research, An

Economic Survey of Denton County (Austin, 1957), p. 14.
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Moot students of the shifting and incidence of
property taxation make several varying, but essentially
similar, assumptions when attempting to explain the amount
of propsrty tax shifted, and the approximate time factor
necessarv to effect the shifting of the tax‘17 This
study will consolidate these similar assumptions into a
consideration of the economic enviromment of the community.
This is based on the premise that all factors influencing
the shifting of property taxes into the rent payments
permeate from the econonic environment, with the exception
of the age of the rental property and the length of time
the property tax has been in existence.

There is little need to discuss the period of time
the property taxes have been present in Denton, because
a thirty-year period is more than enough time for the
shifting of the tax from the owner to tenanh.18 The
property tax in Denton is considerably older than

thirty years.

l7$e@ for example, William J., shultz and C., Lowell
Harris, American Public Finance (Bnglewood Cliffs, 1959),

P. 169; or Otte von Mering, The Shifting and Incidence of
Taxation (Philadelphia, 1952), Chapter X3 or Richard A.

Musgrave and Carl &. Shoup, Readings in the Economics of
Taxation (Homewood, 1959), p. 234y or E. H. Plank, Public

Finance, (Homewood, 1953), p. 214.

lashultz and Harris, op. c¢it.
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The age of the rental property in Denton has both
extremas--those that have survived a chaenge in the fashion
of households, and those of the most modern and recent
patterns.

It would seem that the market for rental property
could most properly he deemed a sellers market, that is to
say the demand for rental property is at the moment off
balance with the supply.

This can be attributed to the rapid growth of Horth
Texas State Unlversity, and to the lack of adeguate
housing facilities of the puiversity. Certainly, other
factors have influenced and helped to create the market
demand for rental property in Denton; however, few would
disagree that increasing college enrollment is the primary
factor.

Given a flexible flow of capital between industries,
an inelastic market demand, and the presence of competi-
tion in the building industry, the capitalist will
maximize the return on his investment by incorporating
the amount of the property tax payment into the rent
payment, thereby shifting the tax burden to the tenant.

As long as the demand for rental property is increasing,
and investment capital is supplving rent property, then it
is reasonable to assume that the amount of property tax on

rental property due each year is embodied in the price of
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rents in Dentom, Properby taxes on property which does not
producs an income to the owner cannot in any way be shifted,
congsequently individuals who occupy and hold the lecal
title to their place of residency have to vpay the property
tax out of another form of income.

If the above be true, and it surely must be to an
extent, then all consumers of electrical power within the
tax jurisdiction of Denton are property tax payers. Those
that rent, pay indirect property taxes through higher rents,
and those that own legal title and reside in their house-

holds pay direct property taxes,

Property Tax Payments and Income
That the value of an individual's household, and there-

fore his property tax assessment is a measure of that
individual's income, is a view shared by the Brookings
lnﬂtitutian.lg In their study, America's Zapacity to
Consume, they found that expenditures on the home were
fairly constant throughout the income groups of non~farm
families. Househeld expenditures as z percentage of

income tended to decreazse as irnpomes increzsed,

lgL@vin, Moulton, and Warburton, america's Capacity to
Consume (Washington, 1934), p. 257, as cited by #. i, Hyde,
"Municipal Utility Profits or Texes, " The Journal of Land
Public Utility Economics, XII (March, 1936), 214.




H, K+ Hyde, in his study, states thats

The item of expenditure on home includes
more than that reflected in the property tax
but it probably can be assumed that the various
types of expenditures on the home are roughly
proportional. We may then conclude that a tax
which is regressive when compared with the
property tax is at least as regressive when
compared with income and is probably somewhat
more S0. ‘

More recent studies in this area were conducted by
Theodore Beckman and Harold Maynard. The results of this
study and one conducted by the University of Pennsylvania21

appear in Table IV. An examination of the table leads one

TABLE IV

EXPENDITURES OF DISPOSABLE INCOME RELATED TO
THE OPERATION OF HOUSEHOLDS
POR 1950

Percent of Disposable Income

Fuel,Light, | Household|Furnish-
Income Level Housing| and Refrig~| Operation|{ing and
eration sguipment
Under 1,000 38.9 15.6 10,3 9.0
$1,000-1,999 18,1 7.0 5.4 5.7
2,000-2,9%9 13.7 5.2 4.5 6,9
3,000-3,999 11.8 4.4 4.2 6.8
4,600"4)999 1009 3.9 4‘.2 704
5,000-5,999 9.9 3.6 4.3 7.0
€,000-7,499 9.4 3.2 4,2 6.5
7,500-9,999 8.3 2.8 4.6 5.4
10,000 & Over 7.2 1.9 5.4 5.7

Source: Thoedore N. Beckman and Harold H. Maynard,

Principles of Marketing (New York, 1957), pp. 96-97,

ZGH. Kea Hy’a@g O cit., Pe 214,

2luniversity of Pennsylvania, St of Co er Expend-
itures, Incomes and Savings (Philade phia, 1@5%%, E%II .
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to conclude, as did Hyde, that there is a tendency for
expenditures, as a percentage of disposable income, to
decrease as the income lncreases. This inverse relation-
ship between income and disposable income related to the
occupancy and operation of households substantiates the
conclusion that a tax which is regressive when compared
to property assessments is also regressive when compared
with the incomes of individual property owners.

Thus, if electric bills in Denton are regressive when
compared to property tax assessments, it might be con-~
cluded that electric bills (utility earnings) are also

regressive when compa:ed with incomes.



CHAPTER III

STATISTICAL PRESENTATION

This chapter will be devoted to the presentation
and examination of sample data taken from the files of
Denton's municipal utility records,

This study is a direct comparison of utility bills
and property tax assessment in Denton, Texas. Property
in Denton is assessed at 36 per cent of market value, A
property tax rate of 1.5 per cent is applied to the assess-
ment to arrive at the tax liability of individual property
OWNers.

The 1.5 per cent is a ratio of the tax liability to
property tax assessments, The relationship between these
two sets of data may be measured by means of the correla-
tion technique. They could be plotted ¢graphically with
property tax assessments placed on the horizontal axis
and thermtio values on the vertical axis. ¥For any value
of the progerty tax assessments the ratio value will be
the same--1.5 per cent. Thus, the line representing the
association between the two variables will be horizontal.

The varliables in this study are 1960 electric
utility bills and property tax assessments. The problem

34
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is to determine the association or relationship between 220
randomly-selected electric power consumers and their
property tax assessmente,

There are two ways in which the variables might be
graphed., The electric bills could be plotted on the
vertical and the property tax assessments on the horizontal
axis. 1f this were the case the average line of relation-
ship would be a rising one because as property tax
assessments in Denton increase the amount of the electric
bill also increases. Whether or not electric bills are
more or less an egquitable method of raising revenue when
compared to property tax assessments would not be shown.
The same would be true in the case of property taxes, if
instead of plotting the property tax rate on the vertical
axis, the amount of the property tax payments were
substituted for the tax rate.,

The second method would be to convert the electric
bill into a rate, that is, the annual electric bill as a
percentage of the property tax assessment, The ratio
values, or rate might bes plotted on the vertical and
property tax assessments on the horizontal axis. The line
expressing the average relationship using this method is
much more descriptive, consequently will be employed in
this aﬁudy.

For example, suppose a customer who had a property

tax assessment in 1960 of $2,000 paid an annual property
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tax of $30 and an annual electric bill of $30. The ratio
of the property tax to the property tax assessment is
0153 likewise, the ratio of the electric bill to the
property tax assessment is ,013. If another customer had
a property tax ascessment of $4,000 and his annual electric
bi;l was $60, his ratic of annual electric bill to his
property tax assessment is .01l5, In both instances, the
customer would be paying electric bills in the same pro-
portion as he paid property taxes. Suppose, however, that
the second customer paid an annual electric bill of $40,
the ratio would be ,0l. A line expressing the relation-
ship between the two customers would be a falling one;
thus, when compared to property tax assessnent, electric
bills would be regressive. The customer owning the
lesser amount of property is contributing a proportionately
larger amount to utility profits, at least, this would be
the case in Denton.

The 1960 electric power bill was divided by the 1960
property tax assessment for each consumer in this study.
This will serve as a mathematical test to determine the
desireability of using electric utility profits in lieu
of property taxes as a source of city revenue.

Chart 2 displays a second-degree parsbola curve

correlation between the two variables., The formula for
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% . 52,28 L/x/100
the curve is Y = 2.026 + 1579.599-%/100 + 52,28 1/3/100
The relationship between electric bills as a percentage of

property tax aasessm&nhsa

is not so complex as to warrant
an elaboration of this correlation techniqgue. This partic-
ular type of curve is desirable only when the more simple
straicght-line correlation technigue does not satisfac-
torily show the relationship between two variables., This
is not the case in this instance.

The primary function of the curve EG in Clwt 2 is
to give significance to separating the sample into two
groups. A close examination of the curve leads one to
conclude that two relationships exist. The segment of
the curve BF shows the rslationship to be extremely
regressive, while the segment G indicates the relation-
ship, for practical purposes, to be proportional. In
terms of kilowatt hour consumption, persons having an
average kilowatt hour consumption over 470 will pay a
proportional electric utility rate between two and three
per cent, but persons having an average monthly kilowatt
hour consumption below 470 will pay an increasingly
higher electric utility rate which ranges from three to

ten per cent,

“This formula was fitted to the original sample data
used in the study by Mr. Gene Milner, then supervisor of
the North Texas University Computer Center, using the IBM
1620 computer.

3Henceforth in this study this ratio will be referred
to as the electric utility rate,
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A perpendicular line drawn from point F on the curve
shows the property tax assessment to be $4,000, At this
point the sample will be separated into two groups. Group I
will include individuals whose property tax assessment is
less than $4,000 and average monthly kilowatt hour con-
sumption is below 470. In Chart 2 this includes consump-
tion block's A, B, C, and D, or segment EF on the curve.

Croup II includes individuals with property tax
assaessments of $4,000 or more, and whose monthly kilowatt
hour consumption is above 470, This is the proportional
segment (FG) of the curve in Chart 2.

Least-Squares Fit of Straidght Liné

Tt ies worthwhile at this point to discuss the method
of correlation technigue to be used in the analysis of
Group I and II.

"The simplest type of curve is the straidght line,
which is described by an eguation of the type ¥ = a + bx. "4
In this study X represents property tax assessments and
¥ the electric utility rate.

The method of least squares supplies a handy device
for deriving an objective fit of a straidht-line rela-
tionship between two variables. This relationship is
shown in Chart 3.

dppedric E. Croxton and Dudley J. Cowden, Applied
General Statistics (Englewood Cliffs, 1955), p. 263.
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If a vertical line were to be drawn, in Chart 3,
from each ¥ value to the straight-line relationship, the
vertical lines extending upward would exactly balance those
extending dowvnward. This is true becasuse "the sun
of the vertical deviations of the observed values from
the fitted straight line equals Zero. "> The method of
least squares gets its name from the fact that "the sum
of the squares of all these deviations is less than the
sum of the squared vertical deviations from any other
stralight line.“6 In other words, no other straight-line
could be constructed that would express the average re-
lationship bhetween the variables more precisely.

Correlation involves at least three types of measure-
ments. The line of regression, standard error of estimate,
and the coefficient of correlation.

The least squares curve is known as the line of
regression which describes the functional relationship
between the electric utility rate and property tax
assessments. As mentioned before the line of regression
equation is ¥ = a + bX. Since the values of a and b must
be computed for the data to be analyzed, they are called

unknowns. They are also called constants, since, once

5
EM» ¢ D 265‘,

S1bid., p. 265.
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their values are computed, they do not vary.7 Once
determined, it is possible to estimate the value of Y for
any value of X. For example, an estimate of the electric
utility rate for a property tax assessment of $3, 500
could be determined by subgstituting $3,500 for X in
the equation.

The standard error of estimate measures the
divergence of actuel values from thelr computed values.
If the relationship were a perfect one this statistic
would equal zero. Since the relationship between
variables is seldom perfect, computation of the standard
erroxr of aatimate gives an insight into the dependa-
bility or reliability of estimates of ¥. This statistic
is identical to the standard deviation of a freguency
distribution. One standard deviation measured off plus
and minus from the arithmetic mean includes 68 per cent
of the cobservations; and one standard errox of estimate
will also encompass 68 per cent of the cases when
measured off plus and minus from the line of regression,
Two standard errors of estimate plus and minus from the line
of regression will include 95 per cent of the observa-

tions, and in a like manner, three standard error of

estimates will include 99.7 per cent of the cba@rvaticnﬁ.g

TThe values of a and b are obtained from the normal
equations: I £(Y) =Na +Db (X,
II €{xX = a (N + b (x2),

Syerbvert Arkin and Raymond R. Colton, Statistical
Methods (New York, 1956), p. 77.



The larger the values of the standard error of
estimate the greater the scatter zbout the line of re-
gression and the poorer the relationship.

The standard error, however, has no relative
gignificance, since it is expressed in terms of the
original unit of the Y wvariables. It would be possible
to compare the degree of relationship between property
tax assessments and the electric utility rate with the
degree of relationszhip between property tax assessments
and taxable income of the owners, because the original
unit of the ¥ varlables is in the first instance, a
percentage, and in the second instance, dollars.

A coefficient of correlation can be determined by
Aividing the standard errcr of estimate by the standard
deviation of the ¥ values. The resulting value will be
in a percentage form. Thiz wvalue can be subtracted
from 1.00 and used as the comparative measure of

assoaiation.g

Analysis of Group I
The relationship between property tawx assessments

and electric utility rates for Group I is displayed by

e fo la for the coefficient of correlatlon is:

Sv2 8y2 is the standard errvor of estimate
2 and Y2 i1s the standard deviation of
Y values.
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the scatter diagram in Chart 3. The stralight-line is
fitted by the method 0f least sguares (Y = a + bX). The
formula for this line of regression was found to be
Y= ,73310 —-.114497X,

The standard error of estimate for the observations
is 017 or 1.7 per cent. Thus, 2{(.017), or 3.4 per cent
(in terms of electric utility rates) measured plus and
minus from the line of regression will include 95 per
cent of the 131 cohsgervations in the sample.

The coeificlent of correlation is -.6495 vhich is a
relatively strong regressive correlation. The minus sign
preceding the coefficient of correlation indlcates a
negative correlation. For a detailed examination of the
computations of the statistics reviewed above see
Appendix B.

The decline of the line of regression from 7.375 per
cent to 2.625 per cent as property tax assessments pro-
gress to $4,000 illustrates the extremely regressive
relationship that exists for Group IT. Thus, individuals
with a property tax assessment of $1,000 pald an average
electric utility rate of 6.125 per cent, while individuals
whose property tax assessment is $3,500 paid an average
electric utility rete of 3,25 per cent. Clearly, as
property tax assessments increase the electric utility

rabe decreases.
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As the curve approachas that point where property tax
assesgments are 54,000 or wore, thae curve hecomes HLODOL-
tional, that is, flatter. This transition in the nature
of the relationship is clearly illustrated by the second-

degree parabola curve in Chart 2.

Analyesis of Group II

The relationship between property tax assessments
and electric utility rates for Group IT is depicted by
the scatter diagram in Chart 4. The straight-line is
fitted by the method of least sguares. The formula for
the line of regression is Y = .3910 + -.1559%,

The standard error of estimate for the observations
is .039, or 3.9 per cent. This indicates the wide
divergence of actual wvalues from thelr estimated values,
as represented by the line of regression. This divergence
is thrice the standard error of estinate of 1.7 per cent
for Group I. Consequently, as the coefilcient of
correlation will bear out, the relationship for Group II
is much poorer than that of Group I,

The coefficient of correlation for Group II is
-.2111 which is a weak regressive correlation. (See
Appendix C for a close examination of the formulas used
to compute the sample statistics for Group IT.)

The angle of slope for the line of regression is very

slight, since the drop from a property tax assessment of
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$4,000 to one of $12,000 is only approximately one
percentage point in the electric utility’rate. This com-
pares with a drop of approximately 4.75 percentage points
for Group I. This leads one to conclude that the relation-
ghip for those individuals whose property tax assessments
is sbove $4,000 is mare or less proportional.

It is wnrth#hile to note that individuals whose
property tax assessment is 35,500 will pay an average
electric utility rate of approximately 3 per cent, while
individuals whose property tax assessment is $11,000 will
pay an average electric utility rate of approximately
2.2 per cent. Thus, while the property tax assessment
declined by $£5,500 the electric utility rate only declined
elght tenths of one per cent. Group I showed that a de-
cline in property tax assessments from $3,500 to £1,000
brought a2 decline in the electric utility rate from
approximately 6.1 per cent to 3.2 per cent.

The fact that the relationship for Group II is
proportional is significant. If this were true for both
Group I and Group II, then one could justifiably conclude
that raising city revenue by operating the electric
utility at a profit is as egquitable a method as raising
city revenue by property taxation. But only Group II
has such a relationship, consequently the conclusion
drawn above is only valid for those individuals whose

property tax assessment is $4,000 or above.
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This is not the case for Grour I, however, where the
relationship is distinctly regressive. Group I includes
property tax assessments of $4,000 and below of which
covers some 60 per cent of the electric power consumers

in Denton for 1960 (see Table V). It is in this area

TABLE V

AVERAGE MONTHLY KWHR COMSUMPTION, AVERAGE
MONTHLY ELECTRIC BILLS AND FREQUEHNCY
FOR DENTON IN 1960

Average MonthlylAverage| Sample {Cumila-

Class Interval KWHR MonthlyjFregquencyitive Per-
Consumption Bill centage

Frequency

Under $§ 999 209 § 6,65 5 2.73%
$1,000-1,999 225 6.90 47 24.09
2,000-2,999 291 8.28 48 - 45.91
3,000-3,999 470 11,25 30 - 59,55
4,000-4,999 619 { 12.71 29 - 72.73
5,000~5, 999 528 12.23 13 78.64
6,000~6, 999 605 13.46 11 83.64
7,000~7,999 654 14.49 10 88.18
8,000-8,999 960 19.43 o | 92.27
9,000-9, 999 12?4 24.11 8 95,91
10,000~10, 989 780 16,30 6 98.64
11,000 & Over 848 18.83 3 | 100.00

ce: Statistics were computed from sample data
taken from the f£iles of Denton's municipal records.
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that a manipulation of the rate structure is necessary
in order to eliminate the regressive relationship that
is evident.
The isolation of the area that ls in need of
evaluation has been effected, conseguently, the remainder
of the study will explore the feasibility and implica~

tions of ramedizl measures.



CHAPTER IV

THE EFFECT OF RESIDENTIAL POWER RATES

ON THE LEVEL OF CONSUMPTION

The objective of this chapter 1s to examine the rela-
tionship bebween residential power rates and the level of
consumpticn or demand for electrical power. Unfortunately,
preclise mathematical measurements of demand elasticities
for residential consumers are not availlable, however
historical comparisons of price differentials will be
employed to reveal significant characteristics of the
demand for residential power.

Certain demands of the small huyer are infact
inelastic. Power rates would have to increase to fantastic
proportions before residents would switch to kerosene
lamps as a substitute for electric lighting. And it is
doubtful that the demand for electric lighting would
change significantly if power rates were reduced by one
half. But the domestic lighting by electricity b only a
component part of total demand and by no means dictates
the slope of the aggregate demand curve.

Electric cooking, refrigeration, and water heating,

to mention only a few, will most probably react to a

50



manipulation of residential power rates. These are the
component parts of the residential demand curve that are
most likely to increase with a decrease in power rates.
The demand for such uses of electricity is most probably
elastic.

If this is the case, then the effect oi high rates
is low consumption, conversely the effect of low rates
would be high consumption.

Bauer collected financial and operating data from all
municipally operated electric systems in towns having
more than 50,000 pcpul&tionol The average monthly con-
sunption for residential buyers was compared with the
average rates per kilowatt hour. These comparative figures
showed an "almost direct correlation between rates and con-

sumption: the higher the rates the lower the c@nsumption.“z

Tacona, Washington, had the highest consumption, 134
kilowatt hours per month per consumer. Tacoma also had
the lowest average rate per kilowatt hour of 1.7 cents.
At the other extreme was an average of 4.4 cente per
kilowatt hour with an average monthly consumption per

cuctomer of only 39 kilowatt hours. It is interesting

lehn Bauey, "Municipal Utilities: Profit vs. Taxes,"
National Muniecipal Review, XXVIII (September, 193%8), 630.

2Ipid., p. 630.



to note that the plants having the next highest average
monthly consumption~-~97 kilowatt hours--also have the
next lowest average rates.

Kuhlman surveved all municipallv-ovmed electric
utilities in North Carolina, and found = close relation-
ship hetween rates and consgumption. That is to say,
high rates are accompanied by low consumption and low
rates tend to encourage higher consumption levels.4

In 1933, Congress created the Tennessee Valley
Authority with the explicit purpose of charging the
lowest possible rates consistent with making the power
program self-liquidating.® It is worthwhile to znalyze
the success of this program, which in 1961, included
102 municipalities, 51 cooperatives, and 2 privately-
owned systam&.é The f£inancial and operating data
appearing in Table VI glvez an insight into the success
of the program. While total revenue was increasing from
$58 million in 1949, to $238 million in 1959, for a

gain of 310 per cent, the average residential rate per

31bid., p. 631.

“ciarence E. Kuhlman, Survey of Municipal Ubilities
in North Carolina, cited in Joan Bauer, op. cit.

Tann@asae Valley aAuthority, Fackts abgug TVA
Operation (E¥noxville, 1960), p. 7.

&
Annual Report of ssee Valley Autbority
(Washington, D. C., 61§, p. 48.
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ilowatt hour declined from 1.54 cents to 1.03 cents.

During the same period of time the average yearly

TABLE VI

SELECTED FINANCIAL AND OPERATING DATA
FOR TENWESSEE VALLEY AUTHORITY
1949 AND 1959

Description 1549 1959
Total Revenue $ 58,030,515 | ¢  237,540,17¢
et Power Income 20,944,415 50,829,928
Net Power Investment. 431,432,417 1,546,507,832
Plant in Service
Hurber of Retall Custoners 987,387 2,380, 598
Average Resldential Usc 2,765 7,863
(®v)
Average Residential Rate 1.54% 1.03¢

Por Klilowatt Hour

Source: Tennessgee Valley Authority, TVA in the
Hineteen Fifties (Knoxville, 1960), p. 3.
residential use increased from 2,765 to 7,863 kilowatt hours.
A selected statistical comparison of Denton's Municipal

Electric Utllity with the TVA is illustrated below.

TVA
Denton TVA Advantadge
Average Resldential
Consumption (Rw-hr.) 5,237 9,135 74%

Average Price Paid Per
Kilewratt Hour 2,934 1.00¢ 66%



b=

n 1961, the home use of TVA electricity increased to
9,13£7 kilowatt hours which was some two and one half the
national average of 3,930, and some 74 per cent higher than
Denton's average residential consumption in 1963 of 5-’3,23’7.8
The average cost for TVA residential use of power dipped
below 1 cent per kilowatt hour in 198), which
compares with Denton’s average of 2.93 cents® in 1962,
Thus. TVA residential power is approximately 66 per cent
chearer than residential power ls in Denton. The national
average was 2.46 cents in 1961.10

Present rates avallable to all customer classes in
the Valley Region are some 25 per cent below the basic
rates established in 1933.'' There is little doubt but
what the steady decline in power rates have brought about
tremendous increases in the consumption of electric power
and standards of living for the citizens. But more
important to this study is the fact that net revenue has
also increased in the face of declining power rates.
Thus, the decline in average rate per kilowatt hour from

1.54 cents in 1949, to 1.03 cents in 1959, was accompanied

by an increase in net power income from $20.9 million to

7xbidn & pa iJOQ

ECalculated from data taken from Denton Utility
System’'s lMonthly Operating Reports for 1963.

°Ipid., p. 12.
10annual Report of TVA 1lannual Report of TVA



$50.8 miilion for the sawme pericd of time. 2 33 per cent
decrease in average price brought about an increase in

net income of 1Y%0 per cent. It is quite evident that the
demand for residential power in the Velley Region is
elagtic. Can the basic residential ra:"* charged by
Tennessee Valley Authority be used effoctively as a yard-
ctick for cother geographical locations? With the evception
ol theilr low-cost hydroelectric power. 1t seems thaobt other
electric utilitics could apnly TVA residential rotes with
a degree of guccess. The eloment of cheap water power,
hovever, leoses much of its significence vhen vou consider
that of the 64.% pillion Lilowatt hours generated Ly the

TVA Systan in 1661, only 16.9 billion (approximately one

quarter) came frow hydroclectric plaat&.la The cteain-
cloctric plants produced the remaining 47.6 billion kilo-
watt Twours. Pub another woy, 75 oer cent of the TVA power
is generated in the same manner as the power in Denton
iz produced.

Tabhle VII displays the advantages of low rates and

high consumptlion. Operating empenses of TVA distributors

azre 5C rvor cent lower than privately-owmed electric power

) .

““see Appendix D for the TVA basic residentizl rower
rates.

i3

Annual Report of IVA, ». 43.
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TABLE VIX
COST OF PRODUCLHG AND MARKETING BLECTRIC

POWER IN MILLS PER XILOWATT
HOUR OF ENERGY SOLD

TVA Area Private TVA Cosis
Operating Ruponoes Fiscal Year feilities | Ac Per Cent
1958 in U.8. of
1957 Private
Operating Bupenses:
Piroduction 1,566 4,67 40
Trananlssion and
Distribution .96 1.69 60
Customer Accounting
and Collection .25 55 50
Salec Promotion and
Research .09 e 29 30
Administration « 51 1.13 50
Depreciation 1.74 1.76 100

Source: Tennessee Valley Authority. Facts about TVA
Operations (Knoxville, 1960), p. 3.
gystems. Operating expenseas, inwvhich TVA distributors also
outstrir the national averages, are "achieved by giving
primary concern and constant attention to keeving rates
as low as vossible to eacourage the widest and nmost

I 14‘

abundant use of electricity. The Tennessee Valley

G4 . .
“rIkdd., pe 7.



huthority has subordinated the profit motive to the socinl
objective of supplyving power to the public at chosyp rates,

and in doing so., have suocoesded in increasing profite as
well zg the use of power.

Residential power rates in Fort Worth, Texas, were
recently reduced by 7.1 pex a@ntwgg This was the £irst
decraase in powver rates for this cliby since 1946, and
comes after rate increases in 1951, and 1961.1° 1et
savings to Fort YWorth rasidents sre estimated o be
51,287,000 per year.

afeer puccessive resldentilal rate increases in 19351,
and 1961, the decision of Texas Blectric Service Company
o ¢grant a reductlon has & yre¢ise significance. “hile the
engineering studies preceding the rate reducktion axe not
availﬁhlami? their rate manager., Al Hewbon, readily
agreed that the company expected an increzsge in kilowatt
hour consumption to sccompany the reduction and that a

mach better utilization of plant eguipment was em@mmkﬁﬁul@

Yome Zort iorth Star-Telegren, Februery 20, 1963,

Beo. 3.; g"b

Yomid. . p. ¢

11?@%&& Blectric Service Company considers these data to
be clasgsi:ied and respectiully declined its use in this stuly.

iﬁstah@mant Ty AL NHewton. rate manager, rort Worth,
Texas, April 25, 19363.
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One can assume then, that in the opinion of management,
the demand for residentiel power in Fort Worth is elastic,
and given the lower power rate structure consumition will
increase sufficiently to make up for the $1,287,000 in
lost revenue, i1f not exceed it.

It is most probable that under no other circumstances
would the management of Texas Electric Service Company
have reduced residential rates, for the primary measure of
thelr effectiveness is abllity to produce profits., It
would be naive to assume the company expects to absorb
the loss of revenue. Unfortunately it is much too early
to analyze the success of the rate reﬁuétion; however, the
implications of the decilsion suffice, in this instance, to
further strengthen the contention of this study-~that the
demand for residential power is elastic.

Viewing the historical relationship between price per
¥ilowatt hour, average annual consumption, and average
annual electric bills one is led to the same conclusion--
that the demand for residential power is elastic.

Table VIII shows this relationship. Average annual
kilowatt hour consumption has increased f£rom 430 in 1926,
to 2,549 in 1954 which is a 500 per cent gain. During the
same period of time the average price per kilowatt hour
declined 61 per cent. This figure was 7.00 cents in 1926,
and 2.69 cents in 1954, The most significant element of
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This historical relationship shows the residential
demand for electric power to be definitely elastic. One
could hardly want for more conclusive evidence. The
elasticity of demand express the relationship between a
change in quantity demanded and the corresponding change
in price per unit. If a change in unit price results in
no change whatever in quantity demanded, the demand is
perfectly inelastic for this particular price range. If
the percentage drop in price per unit is equal to the
percentage increase in guantity demanded, the elasticity of
demand is called unit elasticity, or one., If a 61 per cent
drop in unit price is associated with a 500 per cent in-
crease in quantity demanded, the elasticity of demand for
residential power is greater than one, conseguently is

sald to be relatively elastic.

Barnings Objective

In many ways the management of municipal utility
systems have devoted greater attention to service and less
to earnings than have private utility management. 2As a
result the pricing patterns of municipal systems tend to
be social instead of profit.l®

Many towns switched to municipally-owned systems
because private investors were not willing to put their
funds into utility plants. In the beginning, the objective

19Emery Troxel, op cit., p. 671,
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of these utility systems was to serve its citizens at much
cheaper prices; that is to say, take the profits out of
producing and distributing electric power. If total
revenues failed to cover total costs, the deficit could
be covered by tax revenue. In most cases the property
tax rate was 1lncreased in order to cover any accounting

deficit of the utility system.zo

In this manner the public welfare was better served
because individuals were served irrespective of whether
marginal revenue covered marginal cost.zl The important
fact being that power in greater quantities at lower
prices was available. This had not been true, nor is
it today, under privately-owned utility systems. UWhile
a private utility system is required to serve everyone who
desires service within the geographical area of its
franchise, this is by no means an absolute rule. Private
companies are not always required to extend service 1f there
is a reasonable doubt that marginal revenue will not
cover marginal cost, 22

Generally speaking, municipally-owned utility systems
can be put into three classifications as to earnings

objectives, First, there are those systems whose

20pp44,, p. 671 2lrpiq, 221pig.

—————



62
management seeks to egquate costs and revenues, thereby
craeating a self-~supporting system. Secondly, some
managers set prices slightly above cost so as to provide
a small accumulation of earned surplus. The gurplus earnings
gserve as a cushion against contingencies.

Lastly, there are those municipal systems whose
managements deliverately establish rates that produce

23 axcess earningé that will eventually

excess earnings:
£ind their way into the coffers of the City Treasury,
and once there will be applied to the general expense of
govermment. City officials, the Chamber of Commerce, and
a portion of the citizenry point out, with a certain
degree of pride, that these utllity earnings reduce
property taxes. The implication being that the substitu-
tion of utility earnings for property taxes is
advantageous to the general public. Denton's Municipal
Electric Utility would £all into this third classification.
The substitution of electric utility earnings is not
to the advantage of at least 60 per cent of the residential
rower consumers in Denton. 2as shown in Chapter IIZI,
individuals whose property tax assessment is below
$4,000 pays a decisively hidher electric utility rate

than do the remaining 40 per cent of residentizsl consumers.

zBVary few real world examples will be found for the
first and second classification, particularly electric

utility systems. The majority of them fall into the third
classification.



CHAPTER V
RESIDENTIAL RATE STRUCTURE MODIFICATIONS

There is no simple approach to electric utility rates
and it is outside the scope of this study to enter into a
detailed evaluation of Denton's residential rate structure.
However, in light of the findings of the statistical study
presented in Chapter III, there is a definite responsibility
to discuss the possibility of alternate residential rate
structures,., Rate structures that would eliminate the re-
gressive relationship between property tax assessments and
electric bills,

The mathematical measurement of the equitability of
utility profits as a substitute for property taxation showed
this particular source of revenue is a poor substitute for
property taxes, This study further concluded that an
individual's property tax assessment is a reflection of his
incomes therefore, the lower the income the higher the
electric utility rate.

The electric utility rate, as defined in this study,
is dependent upon two factorgs the amount of electricity
consumed, and the value of individual homes, or more
precisely, the amount of the property tax assessment. This

compounds the already complex problem of establishing

63



64

residential power rates which at all levels of consumption
will produce a proportional relationship.

It is a simple task to eatablish proportional electric
rates by charging a straight line meter rate. At all levels
of monthly kilowatt hour consumption the averace price per
kilowatt hour would be the same. However, when the annual
electric bill is divided by the property tax assessment, the
relationship might still be regressive. Table IX displays

such a relationahip between selected residential consumers

TABLE IX

RELATIONSHIP BETWEEN PROPERTY TAX ASSESSMENTS
AND STRAIGHT LINE POWER RATES
DENTON, TEXAS

Monthly Froperty |Electric
Consumer KW Price Annual Tax Utility
Consump. Bill |Assessment | Rate
A 200 2¢ § 48.00 $ 1,000 4,.8%
B 600 2¢ 144,00 8,000 1.8
C 1,000 26 240,00 14,000 1.7

Sourge: Computed from sample data using a hypothetical
straight line power rate. :

in Denton.l A hypothetical straight line rate was substi-

tuted for the actual residential rate and the electric

lihis relationship is based on the assumption that
residential electric power consumption is & function of both
income (income in this instance is represented by property
value) and price per kilowatt hour.
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utility rate was computed in the same manner as defined in
Chapter III. Clearly the relationship is regressive
irrespective of the fact that the electric utility rate is
perfectly proportional. The obvious advantage of this type
of residential rate structure iz its simplicity, but it does
not serve this study's purpose, that being the elimination
of the regressive relationship between property tax assess-
ments and electric bills.

It would be possible to lower the price per kilowatt
hour in the first two blocks and increase the rate charged
in the third block above the preceding block. This would
give an additional charge for the larger loads (demand) and
decrease the cost for smaller demands. Table X exemplifies

this type of rate structure. 7To display the effect on the

TABLE X

COMPARISON OF PRESENT AND PROPOSED
RESIDENTIAL RATE STRUCTURE

Block Size Present Rlates Proposed Rates
Firat 30 kwhr at T.4% 6.4¢
Next 50 kwhr at 4,8¢ 4,0¢
Next 12D «whr at 2.,4¢ 2.4¢
Over 200 kwhr st 1.9¢ 3.0¢
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relationship between property tax assessments and electric
bills five consumers were selected from the original sample

data. The results of the comparison appear in Table XI,

TABLE KI

COMPARISON OF PRESENT RESIDENTIAL RATES
AND PROFOSED RATE STRUCTURE AND THE
ELECTRIC UTILITY RATE

Con- Average | Annual Annual Property | Present | Proposed
sum- Monthly Bill Bill Tax Electric| Electric
er KAl Present| Proposed| Assessments| Utility | Utility
Consump. Rates Rates Rate Hate
A 209 $ 82 $ 76 $1,000 8.20% 7, 60%
B 225 86 82 2,900 4,30 4.10
cC 291 100 103 3,000 3.33 3443
D 470 135 161 4,000 3.40 4,03

Note: The annual electric bills were rounded to the
nearest whole number and include the standard 10 per cent
deduction which is allowed if the bhill is paid within a
specific time period.

Despite the reduction in rates for the first two
blocks, and a significant increase in the final block, the
relationship is distinctly regressive. Under the alternate
rates, consumer D's electric bill increzsed from $136 to
$161 and the electric utility rate from 3.40 per cent to
only 4,03 per cent. Obviously the increase in the electric

utility rate for consumers whose average monthly consumption

iz above 400 kilowatt hours combined with the decrease in
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thiz statistic for consumption bhelow 400 kilowatt hours does
very little to eliminate the recressive relationship.

The most logical solution to the problem would be to
invert the present residential rate structure, Table XII

displays this tympe of rate structure., The rate per kilowatt

TABLE XII

PROPOSED RESIDENTIAL RATE STRUCTURE

Block Size Residential Rates
First 200 kwhr at 1.9¢
Next 120 kwhr at 2.4¢
Next 50 kwhr at 4.8¢
Next 30 kwhr at 7.4¢
Over 400 kwhr at 3.0¢

hour moves progressively higher throughout the first four
blocks. Conversely, the block size decreases through the
four blocks. The f£fifth and final block begins at the 400
kilowatt hour consumption level. The rate per kilowatt
hour is 3.0 cents which is a reduction of more than one half
from the preceding block.

Table XIII displays the effect of this residential rate
structure on the electric rate. The revenue from rate
structure (Table XII) is some 2.9 per cent higher than that

of the present retes. Consumer A's annual selectric bill
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While the average decrease in the rate per kilowatt hour
is only approximutely 3 per cent, the varying per cent
change at different levels of consumption ranges from a 70
per cent decrease in the annual bill at 100 kilowatt hours

to & 25 per cent increase where the average kilowatt hour

=

consumption is 859,
The advantage of this rate structure is the low charge
in the first two blocks. As digplayed in Table XIV, the

annual electric bill decreases at all levels ol consumption

TABLE X1V

PERCENTAGE RELATIONSHIP OF PROPOSED
RATES TO PrESENT RATES

Average Annual Electric| Annual Electric Fercentage
Monthly Bill BLll Increase (or
Consumption Pregent Rates Proposed Rates Decrease)
100 & 55 321 (68.9)%
200 81 41 (49.4)
300 102 67 (34.4)
400 122 122 e
425 127 130 4.3
450 132 138 445
500 143 154 3.4
616 171 199 15.6
859 216 270 25,0

Hote: The annual electric bills were rounded to the
nearest whole number and the 10 per cent deduction was
allowed.
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below 400 kilowatt hours. If this residential rate structure
were established, the relationship between property tax
assessments and electric bills would be, for all practical
purposes, proportional. The variance is very slight. Aas
such, the use of electric utility profits as a substitute
for property taxes would be justified., This is so because
when compared to the property tax assessment both have a
proportional relationship; therefore, one method is just as
equitable as the other.

A rate structure of this design would be a break with
conventional residential rate structures, There is little
doubt but what these power rates would be equitable; however,
without the promotional aspect very little could bs accom-
plished toward expanding consumption., The promotional rates
(pricing forms which give lower charges as a consumer's use
increases) are the most desirable design and have been a
contributing factor toward increased consumption.

It is the conclusion of this study that any electric
utility rate which would effect a proportional relationship
would be so impractical as to eliminate any possibility of
establishment in Denton. This being true, only one course
of action is left--take the profit out of residential power
in Denton. Pass the savings on to consumers in the form of
reduced rates., This possibility will be examined at length

in the next chapter.



CHAPTER VI
SUMMARY, RECOMMENDATIONS, AND CONCLUSIOWS

There is little doubt that the managers of Denton's
Municipal Electric Utility have done an excellent job and
that the system is an asset to the community. They are
proud of the fact that their rates compare favorably with
surrounding cities at all levels of consumption.

Table XV shows that Denton has the lowest, or second
lowest, monthly electric bill for the various levels of

consumption.

TABLE XV

COMPARISON OF ELECTRIC COST FOR
RESIDENTIAL SERVICE KILOWATT
HOURS PER MONTH IN DENTOM

Town or Company 250 500 1,000 12,000 14,000
Denton $7.61 [$11.88 $20.43 $37.53 $71.73
Tawas Electric aervica 7 . 83 12 - 58 20 - 08 4:1 . 03 .79 . {38
Texas Power & Idght 8.18 1 12.79 | 22.09 }40.69 |77.89
Greenville 7.20 | 12.20 | 21.20 }37.70 {67.70
Dallas Power & Light 7.53 | 11.98 | 20.88 |38.68 |74.28
Garland 7.68 | 12.18 | 21.18 |39.18 {75.18

Source:s domputed from rate schedules published by
indicated towns and companies and allows for any discount
for paying the bill within a prescribed timejp@rioa.
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That the management of Denton's Manicipal Electric
Utility consider “comparzble rates" as a worthy objective
iz indicated in a brochure published by the Chamber of
Commerce. The city points out that “Denton's utilities
are rated tops among clties of comparable size in the
southwest” and invite interested parties to "compare the
rates of Denton with other cities, and you will £ind that
your electric bill is lower than the same power usuage in
most area tawns.“l

A second objective of Denton's Municipal Electric
Utility is implied in a quote from the same publication.
‘ot only is your Utlility system self sustaining, but.
it helps keep your tax bill low. Revenues from the
electric system help pay the cost of many city services. "2

Obviously, the system operates under the assumption
that as long as theytreat electric consumers as well as
they are treated in comparable situations in other cities
where private ownership prevails, they are justified in
applying excess earnings from operation to expenses of
general government.

This study considers this assumption to be invalid when
applied to the Municipal Electric fystem of Denton. The

lDenton Chamber of Commerce, “Welcome to Dynamic Denton’

(Denton, 1963), p. 3.

21pid., p. 3.
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transfer of electric utility proflts to the general fund
to keep vropertyv taxes low is not a satisfactory colicy.

As showm in Chapter III, the residential consumption
of electric power is an unsatisfactory index of tax-
paying ability vhen compared to property tazation.

Thig study finds two principal objections to
operating the Denton Municipal Electric System at a pro-
fit. First, the electric ﬁkility réte (which includes
the excess earnings that will be substituted for
property taxes) is regressive, particularly for those
residential consumers of power whose property tax assesg-
ments are below $4,000. This group comprises 60 per cent
of the power consumers in Denton. Thus, electric utility
earnings as a source of clty revenue fail to meet the
primary prerequisite put forth by the International
City Managers' Association:

Whether a municipality decides to raise a
sizeable portion of its nonproprietory revenues

from manicipal enterprises or not should be made

to depend on the egquitableness of the burden thus

imposed compared with alternative methods for

raising a like sum of money.3

This study has shown that electric utility earnings are
not as equitable a method of raising city revenue as

property taxes, and as such requires individuals of lesser

wealth to pay a higher tax.

3Tme International City Managers' Association,
Municipal Finence Administration (Austin, 1955), p. 49.
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The second objection to using utility earnings in place
of property taxes is that they restrict the consumption of
electricity. This is especially true for residential cone-
sumption as pointed out in Chapter IV. Trozxel divides
promotional price schedules into two dimensions; the demand
dimension and the earnings dimenslon. Speaking of private
utilities, he states that "companies originally developed
block schedules because they were interested primarily in
earning increments rather than output increments. For
companies the earnings dimension of promotional pricing
is paramount; the output dimension is aecondary."4 The
promntional residential rate structure in Denton was
designed along these same gulde lines. The rates embody
& profit which is unnecessarily restricting consumption.

Private electric utility systems exploit consumers
and pass the £ruits of explolitation (excess earnings) on
to investors in the form of dividend payments. Denton's
Municipal Electric System exploits its residential con-
sumers and pay a dividend in the form of a relatively
low property tax rate. The economic and social welfare
of the community would be better sexrved if the earnings
of the electric system were passed on to the residential

consumers in the form of reduced power rates, and the

éEmerY Tr@x@ll %n cggna Eﬁ- 6@2.»
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property tax rate were increased to compensate for any lost
revenue. All social and economlc advances which depend on
low~cost electric power could be achieved, thus the com-

minity welfare would be better served.

Where the Revenue Will Come From

Property taxation would be the most satisfactory source
of additional revenue. If residential rates were reduced
by an amount that would eliminate earnings there would be
a reduction in city revenue by an amount equal to the
earnings transferred to the General Fund which could be
attributed to earnings from gross receipts of residential
power sales. Unfortunately, earnings from sales to
residential consumers are not available because the
accounting department does not brealk down net income as to
source.,

Gross sales, however, are listed by source. The gross
sales for the fiscal year ending September 30, 1963, are

shown below along with a percentage composition. 2Assuming

Sales Per Cent of Total

Commercial $1,213,797 50, 7%
Rezsidential 1,051,841 43.9
Intergovernmental 73,373 3.1
Other 55,735 2.3
Total sales $2,394,746 100.0

Sprice Waterhouse, Audit Revort for Denton, Texas
(Denton, 1963), p. 19. '
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that earnings are transferred to the General Fund in propor-
rion to sales, then 43.9 per cent of the 1963 transfer of
$180.153% would be the amount of revemie lost, were
residential power rates reduced to cost. This amounts
to $80,153 ($180,303 X .439). It should be pointed out
that this figure does not represent a precise measurement
but rather a rough approximation and is employed to
emphasize that only a portion of the electric utility
transfer will be eliminated. It is quite improbable that
the portion thus eliminated would impair the over-all
financial position of the electric system.

"The power to tax property is conferred by law upon
all cities, towns, and villages in Texas."! The extent
to which this power may be employed varies among different
clties. The rate to be used depends on the size of the
population and the laws under which the municipalities are
incorporated.

Cities and towns of uore than flve thousand poprulation,
including both home rule and general law cities, are
limited to a maximum property tax rate of 2.5 per cent of

the assessed value of prcpertyﬁa Assessed value may be as

OIpid., p. 21.

Tiynn F. Anderson, Texas Propertv Taxzes (Austin, 1949) ,
p. 15, '
8

The Constitution of the State of Texas, Article XI,
section 5 (VACS, article 1028).
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mach =z 100 per cent of the market value althougl: in realivy
100 per cent assossment ls rarve.

‘ The assessad value of tameble property in Denton for
1962, was $£39,946,870.9 An increase in the property tax
rate on one tenth of one per cent wﬁul& bring additional
tax revenue of $3%9,947. Thus, an increase of two tenths
of one per cent would offset the loss of revenue caused by
a loss of earnings from residential power consumers.

More precisely, il the property tex rabte were inecressed
from .015 to .017 an additional tax revemue of $79,894
(.0C2 X $39,946,870) would be forthcoming. 2An increase
in the property tam rate of 1 per cent, which would bring

Denton's property tax rate up to the maximum of 2.5 ver .

cent, would increase clty revenue by $399,947. This
would exceed the amount of electric utility transfers
identified with residential power sales for several vears
to come wlthout a change In the assessment ratimala

An increase in the property tax rate of .002, however,
would be adequate in the beginning. This would increase
the property tax rate in Denton from .015 to .017, or

conziderably below 2 per cent.

%Watefhouse, op. cit., ». 3.

l0ysing the 1962 assessed value of property of
$39,946,870 as = basls, the theoretical limit on property
Bax revenue in Denton is $7,774,088. If 36 per cent equals
$39,946,870 then 100 per cent equals $110,963,527. The maxi-
tax rate of 2.5 per cent applied to this figure gives
$7,774,008.



. Income Tox Advantage

2n obvious advantage accruing to the individual is
that propetty tax pavments are a deductible itenm in
arriving at taxable income, whereas electric bills are
naﬁ,ll Assume an iandividual had a property tax payment
of $150 before the increase in the property tax rate.
After the property tax rate increase his property tax
payment is $170. The influence of an increase in the
property tax rate on the federal income tax liability is

i1llustrated below. The cash savings after the increase

Beifore Rate After Rate
Increage Increase
Adjusted Gross Income 55,000 $5,000
Less: Property Tax
Payment 150 170
$4,850 $4,830
Less: Other Exemptions 1,800 1,800
Taxable Income $3,050 $3,030
Income Tax ability
Assunming a .25 Rate 762.50 757 .50

in the property tax rate amounts to $5.00. Assuming
the $20 increase in the property tax pavment is egual
to the amount of the contribution to electric utility
profits, individuals will gain in two respects. First,
they will be paylng a proportional property tax instead

78

oommerce Clearing House, Federal Income Taxes (Mew
York, 1962}, p. 515,
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of the regressive electric utility rate. Secondly, they
will realize & cash saving through a reduction of their federal
income tax liability.

Recommended Residential Rates

As a practical matter Denton's Municipal Electric
System might do well to adopt a policy of gradual rate
reductions. The pursuance of this policy would allow for
a "feeling out” of the point at vhich earnings cover costs.
There is little doubt but what the reduced rates would
bring & significant increase in the average annual con-
sumption of electricity.

The recommended residential power rates displayed in

Chart XVI are designed to fulfill three major objectives.

TABLE XVI

RECOMMENDED RESIDENTIAL RATE
STRUCTURE FOR DENTON

Block Size Price
First 100 kwhr each month 3.0¢ a Invhy
Next 300 hwhr each month 1.5¢ a lwhr
Over 400 lwwhr each month 0.5¢ a lahr

Source: Adapted from the standard residential rate
of the TVA and those recommended by Gold and Bauer.

First, the rates are highly promotional. The price
per kilowatt hour for the first 100 kilowatt hours consumed
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wag toen from the standord residentlal wate of Lho
Tennosses V.lley Authority. The bloch size is somewhat
larger thaen traditional initial consumption blocis, however,
in light of the fact thet very few people in Denton consume
less than 100 kilowatt hours in a month, the block slze
seems justified. The remaining two consumptlon bhlocks

are those recommended by Gold and Bauer as being highly
promotional and readily attainsble in most electric

2
systems.

This residential rate structure should bring about a
significant, 1f not tremendous, ilncrease in residential
vower consumption in Denton. Thot grand results can be
expected from rate reductions is expressed by David
Iilienthal when he comments on the experiments in demand
elasticities by the Tennessee Valley Authority:

what had proved to be a good business

principle for Henry Ford in the pricing of his
First automobiles, what was good business in
the mass production field generally, would be
good business in electricity supply. It would,
noreover, add to the strength and the richness
of living of the people of the valley. The
particular rates the locally owned distributors
of TVA power were to charge thelr customers, as
enbodied in those early TVA schedules, were not
designed, nor were they advanced, as an absolute
standard of precisely what should be charged for

léSe@ Appendix D.

1BEmary Trozel, om. git., p. 602, clting Gold and

Bauer, The Electric Power Industry, p. 96.
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electricity anywhere and everywhere in the country,

with the implication that any company charging more

than the TVA rate was therefore proved an extortionist
csecsnnnssseessThe example this valley has supplied

is a yardstick in a much more lmportant sense. It

has been demonstrated here, to the hilt, to the
benefit both of consumers and utilities, that drastic
reductions in electric rates result in hitherto un-
dreamed of demands for more and more electricity in
homes and on farms. That the yardstick, in this vital
sense, has astabli?hed its value and validity is no

longer challenged. 4

Bquating cost and revenue is the second objective of
the recommended power rates. It isg hidhly improbable that
these rates precisely measure the cost of producing
regidential power. As mentioned before, a period of
experimentation would probably be necessary to determine
the rates that reflect cost. However, they should not
vary a great deal from those proposed.

While there ig an inherent regressiveness in any
residential rate structure that is essentially promo-
tional, the power rates recommended in this chapter
minimizes this phenomenon. Table XVII exhibits the
electric utility rate and the annual electric bill for
varying levels of average monthly consumption for the

present and recommended rate structure.

14
Martin G. Glaeser, Public Utilities in American
Capitalism (New York, 1957), p. 564 citing David Lilienthal,
"PVA--Democracy on the March,"



TABLE XVII

COMPARISON OF PRESENT RESIDENTIAL RATES
AND PROPOSED RATE STRUCTURE ANMD THE
ELECTRIC UTILITY RATE

X X
Average ‘Annual Annual Eropartyi?resent roposged
Con- | Monthly [Bill Bill Tax Electric Electric
sumer KWL Present [Proposed |Assess- [Utility pellitcy
Consump.|{Rates |Rates ments ate Rate
A 209 $ 82 $ 51 $1,000 8.20% 5.10%
B 225 86 52 2,000 4.30 2.60
c 291 100 63 3,000 3.33 2.10
D 470 136 85 4,000 3.40 2.13

Source: Computed from the rate atructuré appearing in
Appendix A and Table XVI.

Table XVIII compares the electric utility rates for
the several rate structures examined in Chapter V with that
of the recommended residential rate structure appearing in
Table XVI. The electric utility rate for the recommended
power rates is distinctly less regressive than the sanme
figure Dr the present power rates. The increase in the
electric utility rate for the existing rate structure is
{8.20~3.40) 4.8 percentage points compared to (5.10-2.13)
2.97 for the recommended power rates.

The electric utility rate in column four (Table XI
rates) will produce almost identical results when compared

to that of the recommended power rates.
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selectlon. Other thinge belng emual, this world be o woelid
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dused by invoréding the odoting rogidenticl rate strackure,
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&
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adverse offect on residential power consumption in Denton.
This fact wae pointad cut lv Charter V.

There is little doubt hut what the recomended resi-
dential rate structure digplayed in colunn gix of Table
XVIII iz the most desirable choice, particularly when you
consider the three objectives to be fuliilled:

{1} residential rates that are hidhly promotional,

(2) residential rates that will reflect the cost of
production,

{3} residentlial rates that will minimize the regres-
givencss of the electric utility rate.

On the matter of rate reduction this study is in
agreement with Troxel, who 1s of the opinion that

Municlipal ownerghip of utility plents oifers
an opportunity for experimental prilcing. The
managers need not follow the conservative pricing
practices of private utility companies, holding
back price reductions until the earnings are
excessive, until the buyers earn the price
reductions. They can offer lower prices to buyers
and wait for thelr reactions. I the buyers do
not have an elestic demand for service and the
total revenue declines, the old rates can be
regtored. Unlike the private companies, muni-~
clpal systems usually do not ge through regula-
tory investigations every time the rates are
increased. On the other hand the demand may be
elestic. If the total revenue increases enough
to cover the cost increment of the new zales, the
price experimentation is justified. Taking
chances on price reductions, a municipal can expand
consumption and increase the use of its capscity.
Yet the municipal systems seldom experiment with
rrices. Except in areas where municipal slectric
plants are in contact with federal power projects
like the Tennessee Valley Authority, the public
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managers apvarently hove noe wore intsrest in

axperimental price reductions than the managers

of private firms.l

This study has shown utility profits to be a poor
subsgtitute for property texes ln Denbon, and that a
residential rate structure which would render utility
earnings a satisfactory substitute for property taxes
would not only be impractical, but in all probabllity
would causec 2 docrsase la the purchase of total residential
POWEL .

The function of Denton’s Manicipal Blectric Systen
should be to furrnish electric vower for economic znd social
purposes at as low power rates as are attalnable and still
be congistent with efficient operations. The systan should
not be used as e taw collecting agency for =8 Bauer cone-
cludes "its public justificstion depends fundamentally upon
its promotion of commnity advancement, rather than a means
of taxetion."l® 1To have residential rates that compare
favorably with surrounding privately owned electric

utilities is not encuch.

15

Ibid., p. ©30,

1@thn Bauer, "Municipal Utilities: Profits vs. Taxes,”

National Municipal Review, MXVIII (September, 1939), 630.



APPENDIX A

RESIDENTIAL RATES I DENTON

Resgidential Rate

{1

(2)

(3)

(4)

Rate:

First 30 kwhr @ v ¢ o o ¢ o o ¢ o « o o o 1.4¢ per kwhe
Wext 50 XWhr @ . ¢ ¢ o o o 5 o s & &+ « » 4.8¢ per kvhr
Mext 120 kwh @ o o o o » o o s & o o ¢ o 2.4%¢ per kvhr
All over 200 kwhr @ « &+ ¢ ¢ s o o « o o s 1.9¢ per kwhr

Usage during the months of November through May which is
in excess of 800 kwhr will be supplied at 1.35¢ per kwhr
if the entire home 138 heated electrically-~heat pump or

resistance.

Minimun Charge: $1,10

Availability:

2Applicable for single family residential use, Where
multiple dwelling units are served through the same
meter, the number of kwhr in each block of the rate
and the minimum charge will be multiplied by the
number of family or housekeeping units.

Servigce:

Single phaze service at utilization voltage will be
supplied hereunder. No charge will be made for the
installation of three phase service when such service
is required by the user.

86



87

(5) Discount:

A ten per cent (10%) discount will be allowed on the
monthly blilling 1£f paid on or before the discount date

as shown on the bill. Failure to receive bill does not
establish claim for discount.



EPPENDIX B
STATISTICAL DATA ¥OR GROUP I

(1) Coefficient of Correlation:

N€££a' . ady' - (€£fx d'x)(€ £y d'y)
re= - oo

.

\lmifx(a'k)z - (££x d'x) 2 ngey(a'y)2- (€£ya'y)2

(131) (-231) -(102) (~136)
=

\1(131) (174) -.('102) 2 (131) (534) ~(=-‘41r36) 2

(=30, 261) ~(-13,872)
Y= . .
\l 636, 564, 620

(2) sStandard Error of Estimate:

SY,X = sy* \I 12

SY.X = .azz\j T, 64952

SY.X = .022 - ,7599
sY.X = ,017

(3) Other Sample Statistics:

Arithmetic lMean $1,778
Median 2,261
Mode 2,052
Standard Deviation 850

a8



APPENDIX C

STATISTICAL DATA FOR GROUP II

(1) Coefficient of Correlation:

N€£qs » dy‘ - (fx d'x)(fy dty)
r N(fx(d*x)z - (ﬁx ci*x)2 N fy(diy)2 - (fydaty) 2

(89) (360) -  (-158) (-236)
r ”\j (89) (648) - (-158)2  (89) (806) - (-236)2

(32,040) - (37,288)
24,330

r = -.21113

(2) Standard Error of Estimate:

B¥.X = Sy! \] 1-r<

SY.X = 01385 \j 1-21132

5Y.X = ,01385 - ,978
SY.X = ,0135

(3) Other Sample Statisticss
Arithmetic Mean
Median
Mode

Standard Deviation

89



APPENDIX D

STANDARD RESIDENTIAL RATE OF
TENMESSEE VALLEY AUTHORITY
Residential Rate

(1) Rate:

Firﬁt 50 m’f‘;}»r @ <€ L ] L] - L4 L [ 2 L L) & - 3.0¢ pﬂr mr
Hext IS0 kwhr © « o & o o o s o 2 s @ 2.0¢ pexr kwhxe
Next 200 kwhX @ ¢ « o o a o « = s » » 1,0¢ per kwhr
Next 1000 fhe @ & 4 o o o o o o o« o » 0.4%¢ per kvwhe
Excess over 1,400 kwhr - » +» « « « « « 0.75¢ per kvhr

(2) Minimum Charge: $0.75

(3) Availsbility:

Available for domestic use to all residential customers
served from local alternating current distribution
systems. Service under the Standard Residential Rate
ghall apply only to electric service in a single private
dwelling and ite appurtenances, the major use of which
is for lighting and household appliances, for the
personal comfort and convenlence of those residing
therein. Private dwellings in which space is occasion-
ally used for the conduct of husiness by a person
residing therein will be served under the Standard
Residential Rate. Where a portion of a dwelling is
used regularly for the conduct of business, the elec~
tricity consumed in that portion so used will be
separately metered and billed under the appropriate
Basic Lighting and Power Rate. If separate circults
are not provided by the customer, the entire premises
shall be classified as nonresidential and billed
accordingly. The Standard Residential Rate shall not
apply to service to institutions such as clubs,
fraternities, orphanages or homes; recognized rooming
or boarding houses; the space in an apartment or other
residential bulilding primarily devoted to use as an
office or studio for professional or other gainful
purposes.

89



(4)

(5)

(6)

80

Character of Service:

Alternating-current service at approximately 60 cycles,
120 or 240 volts, elther single-phase, two-wire orx
three~wire or four-wire, as may be required by
Distributor,

Payment:

Above rates are net, the gross rates being 10 per cent
higher. In the event that the current monthly bill is
not pald within 10 days from the date of bill, the
gross rates shall apply.

S8ingle-Point Delivery:

The above rates are based upon the supply of service
to the entire premises through a gingle delivery and
metering point, and at 2 single voltage. Separate
supply for the same customer at other points of con-
sumption, or at a different wvoltage, shall be
separately metered and billed., Service under this
clasgification is subject to Rules and Regulations of
Distributor.
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