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war recmstr'uctlm decade. An aqutstanding example of thls :.s -chald i

that enena frcm the complicated 1égalietic rules and procedures that
have g:'om up in connection mth the pr-lcmg of ser'v:Lces of natural mcno :

e Wthh 1s less '*:ha‘t the total expenses. Yet to charge dlfferent
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‘produce less than the welfare maximum,

This fact is recogmzed , perhaps not' explicitly, in the mles
and procedures that have grown up in the regulation of public yu'til‘ity
prices and services offered. In general, a rate structure that does
cover all :of the coste of 'the utility is constructed. But at the same
Ut:Lme there is an elabcrate structure of rates tailored to the varlous

" classes of users and also to the quantities that the individual users

o consums. These 'dlscmmma‘tory" rates are often cmtrasted mmfavom*ably

by economlsts to an altenatlve procedure whereby the rates would be
~set: equal to the margn.nal costs of productlon for all users, and any
: deficit covered from the general revenue of the government. This, so-
lution to the problem can be viewed as an abandonment of ‘the effort to
f:md a method of financing whieh. is cons:Lstent w1tb an optimal result
as defined by welfare economists. One is ehcdmaged to take this easy
way out if he believes that transfers via fhe peblic parse can improve
income distribution. A ' v -
The oontentlms of this paper are: (1) that fhe“se‘t of discri-
-m:ma:tmy rates can pmperly be ‘reégarded as a set of tax .rates both in
| theoz'y and in practlce and (2) that such rates are, or can te made to
be more c:onslstent with the general principles of welfare economics
'l:han can any system wherebysthe deficit is made up out of the general

revenues of govemnent, o

The reasoning runs as follows: .The: revenues that accrue to the

firm from the hlgher prlces charged for some of infra-marginal purchases
can be regarded as tax revenues. While they are suggested by the utility
: ’ 2
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they are in effect imposed by a public body which pays same regard to
the benefits received by the rates they. set, but which, nevertheless
annun't to a compulscry payment, the fairness of which is adjudlcable by
the courts. Hence they may be considered taxes, ar quasi-taxes added
to the price, rgather ‘than dlscrinu'.natory prices.

There are many difficult problems to be solved when there are
many users same in competition with each' other, some who are not, some
who can be supplied cheaplyv (in additicnalvcapital costs to the utility)

: andsomewhocanndt andsonemocanoontracttobeconsn,stentusers

of the service and same who can not. The present paper does not address ‘

itself to these dlfflcultles. Instead it addresses itself to the de-tet=~’€~i

’ mination of an optimal discriminatory pmce-tax structure in the surplest
ease, where there is but one buyer.

A reg’ula’ced public utility which charges discrimimt:'ng rates

will, if 1t follows principles that can be derived from nodern welfare

V ;,./»economles, come to the same result that a publicly owned mublic utility

'wwld th.ch is also rranaged accord:mg to the same pmnc:Lples.v The rele- -

varrt principles that come out of mode:m welfare eoormucs are 't:wo
(1) That price equal narg:.nal cost for each user, so as to achieve the
optimal allocatn.m of nesources, and (2) That the taxes paid to overcoma

the oueratlng deflclt be such that no taxpayer be beneflted at the ex-
pense of ‘another

The: key obcervatlon in connection with #2 is that the "tax"

(the amount nalsed by the prices which are higher than the marginal cost)
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makes an increase of output possible. at the lower marginal cost so that
each buyer is better off than he would be if he had escaped the "tax" but
‘had to pay a higher price, equal to average cost of the U.'tlll'ty when the
derrand curve is equa_. to long run average cost. This suffices to show
that thel optimal set of discriminatary prices is equ:.valent to a system
of taxe_Sthat is consistent with welfare economics, for the taxpayer is |
himself the recipient of benefits of .gre‘ater value to him than the cost
of his taxes. This cbservation also suffices to show that this cheice is
better than the altermtlve system of hav:mg the deflclt made up from
| general revenues, for in that case it is unthinkable that some of the
general taxpayers would not }ave had to pay taxes for Whlch they recelved
no benefit in return, and. consequently it is inconceivable that orther
B taxpayers, ard in particular those who secure the additicnal supply of
| electmc:Lty (or whatever the product of the utlhty might be) not bene-
| f1t from the subsidy pald by those who do not beneflt

The remainder of this paper demonstrates for the sunplest case

the fact that the "taxpayer beneflts by more than the cost of his tames

and dlscusses one minor compllcatlon

If there were in fact but one bus jer it is reasonable to suppose
that he would set up his own generatlng plant and produce at the level
mg1nal cost equals price, coverlng the apparent 1osses by an acccuntmg
: k‘transfer fmm other parts of the mtegr*ated firm's actlv:LtJ.es In such
caseg the rate ma}ung problem is an exercise in account:mg logic into

whlch we will not encer. The typical utilitiy's deaeasmg_cost structure
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is such as to preclude this case as an important phenamenon, since there
are typically many users of the utility's services in the area which it

can supply.

Suppose then, for purely illulstr'ative purpbses, that a utility
sells to a single buyer,. ard, beiﬁg a private concern, must cover its
total costs. Will the utility's customer be better off ar worse off if
the utility comnission imposes a singie price or a suucttme of prices

| upon the buyer? The situation can be illustrated by Figure 1.

-

If a single price is charged, the lowest possible célé:_istent
with the uf;"lity's continued existence is at Pa" where price = long run
avepage cost. A lower.price,«say P, = marginal cost, failsito cover all
of the utility's‘ costs; and is, therefdre, inconsistent with the lohg r'un
survival of the utility. Suppose, therefcre that the utility is permitted

to cha ge that pmce Py and the consumer does not act (as he would if

fv_,he were a smgle buyer) to build hlS own electmcrty plan‘t.

The marginal cost_of supplylng addltlonal units is much below

. this pmce Addltlonal sales that cover the additional cost of the utili-

| ty and whlch are pmced below the value of the serv1ce to the customer
a:ne, themfore poss:.ble and it 1s scarcely concelvable that the two
firms would not make some nutually advantageous arrangement to mprove

&

“their positions.

.
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Tt should be observed, however, that the ‘position of the demand
aurve is affected by the price charged for the initial quantity, Q a
The higher than marginal cost price abscarbs some of the funds that eould
have been used elsewhere in the basixéss. Thas the demand curve below
peint A is rotated leftward from the demand curve that .denctes the re-

lationship between the quantity taken and alternative single prices.

If the utility sells at its marginal cost, it will contimue to
exactly cover its total costs ,. arnd the buyer wi_ll buy his narginal units
at the level where marginal cost equals price. Thus the buyer pays the
“amount illustr'a‘ced by the two rectangles OPaAQa + QaDBQmi. But he en-
joys the additional’ benefit shown by the area DAE. Henoe the lmyer is

better off with a two-price system that covers the cost of the utlhty.

It should be cbserved that he would be still better off if
someone else paid the utility a subsidy equal to PmPaAD and the whole
supply were made available at marginal cost C. In that case the buyer
would have purchase Qu‘antity‘ Qm. However; in that case the demand
cm;ves of those who paid the subsidy would have shifted to the left
somewhat, reduc:.ng their consumer surpluses and it is not possible to
say whether their losses would have been greater or less than the loss
of ACE sustained by the buyer since this is bas:Lcally an income

tpansfer which involves interpersonal comparisons of utility.

What cari be said is that when the buyer of the product has the

oppcrftﬁﬁity to buy additional units at the lower price he benefits from




':mg '.so, whlle m contms-t there 19 no oerta:m beneflt to the othe:os

who mlght have been made to pay "c‘xe f'upra-marglnal costs, PaADPm a pay—

d :nent wh:Lch :x.f made by these others yields a benef it to 'the pm'd'xasers of ~

: jrelectmc:d:y equal to those super-—nargmal costs p____ the value :mdlcated
"ki‘by AED Thus it appears to be so hlghly pmbably as to amunt to a cer-
: ;taln‘ty tha't the 't:wo-prlce system is closer to a welfare na:cumm than 1s
i"ta narg:.nal cost pmce system made v1ab1e by a transfer from people in-

: »rclud:mg fnose who are not consumers of the serv:.ce.z

* The Two-Pr*ice System As A Tax

From a functlmal point of view, the analys:.s pmesented above '

. cari be v:Lewed as an altermtlve system of taxes to ovemome an exterml

-

:*;_economy ‘ Such an extemahty reqt._ues a subsidy of some sart

- to the "lumpy" capital input. The pmblem is, who should pay the

| subsldy. _The standard answer has been that the subsidy should come from

ggneral mvex_més of the’ gove*mrrient,. preﬁsimably because they are collected
| wu:h due regard to ability tc pay, and various cther social ob]ectlves |

: pmperly welghted by the respons:Lble officials. '

‘I'h:.s is represerted in the preceding analys:.s by the alterna‘tlve o
of hav:mg ‘the necessary sub51dy paid bv “"others”. If the funds come

SR A minar oonpheatlon arises when the marg:mal cost curve is not
fla't in the region between Qa and Qm. If it is fallmg as is likely,

. the nargmal cost pmce applied across that mterval will not produce .

enough revenue to cover the full costs. This is true because since

- total cost = total revenue at Qa, the additional costs are shown by the
. area under the marginal cost curve while the additional reverues are the

w:Lse, if the marginal cost curve is rising in this interval the ba

. lesser amount;under the "marginal price" line FaE. Th:,s can be remedied @
= ,_Le:rther‘ by charging two or more prices less than Pa, as is ecmncnly done
by utilities, or by making the "base pmce", Pa, sllghtly higher. Like.

[_prlce can be 10mred sllghtly to eliminmate excess pzbflts. o



-9 -

from general taxation, we may be sure that consumers of electricity will
be among them, and that their dema.nd curves for all goods, Jnclud:mg
electmc:Lty, will be shifted somewhat to the left because of the addi-
tional taxes paid. If this is considered to be negligible for p\@:*poses
of illustration in Figure 1, the purchasers of electricity w:.ll, as
stated above,be benefited by the reduction of the price (from Pa to a
bit more than Pm) on the quantity otherwise taken, plus the difference
between thejr. denéhd curves and the marginal cost price, (QmC) far the
additional amount purchased. On the other hand the general taxpayer
who is not a consumer of electricit& (or who uses it in small amounts,
but happens to have to pay rather heavy taxes) will not be benefited at
- all, but rather will be injured. Thus some gain and others: are injured

so the welfare criteria are violated.

An clternative tax Systein will attempt to assess the taxes against
those who benefit from the expenditure that the increased taxes make |
possible. In the present case, this can be accomplished by taxing the
buyer an amount equal to PaADPm and sell:mg the service at price Pm. If
the tax is assessed as a sales tax on the initial units sold, Qa, the
exact amount necessary to finance the utility's loss from selling at the
marginal cost is covered. In this case, the tax is levied fully against
the beneflclarles of the tax, and the beneflts 'that they gain as a re-
sul't of the subsidy rrade possible by the tax is’ greater than their costs
- as taxpayer by the anbnmt AED. |

The tax, although a compulsorv payment one that wculd not be

made voluntamly excep't in urrealistic cases such as the one b.lyer'—one
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-

geller situation used here for illustrative convenience, is nevertheless,
entirely consistent with welfare economics, and does not represent an
arbitrarily imposed burden based upcn some vague notion to the effect

that the government necessarily represents the"public interest”.

It is evident from the above that the type of rate structure
ooﬁmmiy ﬁsed by the 'pt_lblic service commission is similar to the bene-
fit tax system outlined in the previous paragraph. The rules that have
grown up over the years are designed to yield returns 5ust sufficient
to cover all the costs of the regulated firms. This has been accomplished
by cdrplicated rate structures that have the effect of recognizing, on
one hand, the fact that the marginal cost of supplying different con-
sumers differ and, on thé other hand, that a flat rate at the marginal
cost will not suffice to cover the fortal costs of the utility. This de-
ficit is made up by higher charges for a portion of the purchases made
by the buyefs'. The excess of this over the marginal cost is in fact

closely analogous to ‘@ tax from an economic point of view.

It is also analogaus adminiétratively because it is imposed by
public authority and usually subject to review via administrative pro-
cedures and through the oourts: Properly administered, it ax@nts to
a way whereby thé power of gox}emnvant is brought to bear to rectify
the misaliocétion of the resources that would exist in the presence of -
an éxﬁenlal economy in the absence of scme device to lower the cost of
inputs sufficiently to permit marginal cost pricing. It is analogous

to a tax finally, because in the last a.nalysis in the many-buyer case
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(not analyzed here) the dlS‘t‘r‘lbLl’tld'l of the burden among the various
buyers is inevitably scmewhat arbitrary, s;mce the mre of the tax im-
posed on one buyer the less need be collected from another. Here .1nter-
personal comparlscns are unavoidable and the power of government to im-
pose a compulsory payrent is necescary if narg:mal cost pricing is to
be poss:Lble.

This analysis does‘ limit the - -~ - = range of neeessary compul-
sion for it shows that the whole cost of the necessary subsidy is better
~ borne by the purchase:r-s of the utility's pmduct rather than by the
general taxpayer 1f a welfare optlamm is to be attained hcwever the tax
burden is dlvn.ded among the various .purchasers. No doubt further analysis
can pnov:.de addltlonal guldel:mes for the allocation of the tax burden | |
among users. Ve only reiterate the key pmmlpal here no buyer should
be made worse off because of the rrultw.ple price-tax system when compared
to his situation where charged a single price equal to the average cos‘l_:

of service at the output attainable with that single price. It follows,

in general, that the maximum rate (excluding individual costs of estab-

iish:'ng service) should never be above that rate for any unit of pur-

Dean A. Worcester, Jr.
February 21, 1969




