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The.pﬁrposes of demand analyéis of.electricity‘cénéumption are two~
fold.: First, to determine the relative magnitudes of the.various econbmic
| factors which iﬁfluénce electricitj deﬁand énd'the nature of the time path
of_resﬁonse in demana to changes inrthése factors,‘ Secénd, to analyze the
nature of the respbﬁSe of demand to econcmic policiesAand deﬁographic pat-
terns which may be followed in utility service areas and by Federal and

State agencies,

1. Eeonomic Factors Influencing Electricity Demand

_ Reéent Wofﬁ‘by-Méunt, Chaﬁmén;'Tyrrell'tl), Anderson (2), Halvorsen (3),
-Houthakker and Verlager (k), and Wilson (5) have provided geﬁergiiy‘sé£is-
kfactory answers tb-the problemsrﬁésed by the first question, In an epproxi-
mate ordering, the ﬁosﬁ imﬁértant factor seems Lo be electficity prices,
followed by population, and then the remaining factors, inclﬁéiag personal
and national inccme and the prlces of competing fuels,

The method employed to estimate the magnitudes of the parameters of
these factors is termed econcmetrics, Tt is the application of regression
analysis to econdﬁic gtatistics, Simply stated, an economefric-analysis
puts a qualitative, verbal logic‘about thé nature of consumer behavior
into mathématiéél language, It seeks to deflne the best posslble predlc-
tive model for some set of hlstorlcal data, Typlcally, an econometric
I1nvest1gat10n begmns by collectlng emplrlcal data on conSUmptlon, prlces,
income, and populatlon for particular sets of Customers in-a defined col-

.1ection of.geographic sreas for a'numbef of‘fime ﬁeriods, ‘Tﬂe”énalysis
.éheﬁ eﬁploys a computer algoriﬁhﬁ to estimate numericel valﬁes‘for all

the unknown parameters in the demand relationship, These estimates are



the most appropriate for the given data set under a clearly defined sbabis-
tical criterion,

To date, the best studies seem to be those which have used a basic
logic and estimating techniqueé which are comparable in complexity to the
problem being addressad, The best studies employ demand functicns which
have some time path structure, use a large number of econcmic variables,
separate the three major consumer classes, analyze differences in geographic
areas such as shtates and time series data ovér many years, and employ statise
tical ﬂechniqpes of appropriate sophistication,

-Tables 1 and 2 show recent estimates by Mount as reported in a study
of a National Power Survey Task Force group (6). Table 1 shows the coef-
ficients as they would actually be employed in forecasting, Table 2 is
presented for ease of interpretation: it shows the "elasticities” which
nay be calculabed from Table 1, Basically, an elasticity is a ratio of
perceﬁtégelchanges: approximately the percent change in demand which would
eventually follow from a one percent change in an explanatory variable, The
value of -1,17 in Table 2 for the long rum. elasticity of residential demand
with respect to its price implies that if other factors are unchanged, a
one peréent increase in residentiel price would cause in the long run &
1,17 percent decrease in residential demand, Also shown in Table 2 is the
conclusion that 27 percent of the long run response would occur in the first
year with declining but proportional responses in later years, It should
be émphasized thet elasticities are attributes of a demand model and camnot
themselves be used in forecasbting, TFor forecasting purposes, the coef-
fiéients shown in Table 1 must be used in association with forecasts of

future values of the explanatory factors,



Table 1. Estimated Demand Models for Electricity
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The absnlute values of the ratioc between the estimated coefficient and

standard error ave given in parentheses,

This is the ratioc between the marginal and average prices,
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Table 2. Esbimsted Long-Run Elasticities for Flectricity Demend

Ciass of Cughbomer

“Eﬁplanatory Factor | Residential Comrercial Industrial
1. TNumber of customers 1.0L G2 . .65
2. Income per capita | 61 .23 .32
%, Price of elegtricity -1.17 | -1.,22 ~-1.00
L. Price of gas .03 .00 .00
Price of fuel oil o .09
1 61 ey
6. Price of cosal _ a1
7. Gross National Productg/ - - _ .50

Proportion of the response
oceurring. in the first year o7 45 27

g/ Income per capita is a measure of affluvence within each state, whereas
the gross national product is a measure of national affluence., Both
are included in the model for the industrial sector,



2. Demand Forecasts

In developing a demand forecasf; the investigétor must resolve thg
problem of sources of forecasts of explanatory variables, Should ﬁe make
his own prediction of population, income, and GNP gfoﬁth or usedﬁhose of
sfegialists_in.ﬁhose-fields? In'general, we bélievé tha£ objectivity fequires
the use of independent forecasts, Population and real incqme per capita pro-
jections for each state were taken from the Bureau‘of Econpomic Analysis.(T),
These projections imply overall growth rates of 1.4 and 2,9 percent per year.
for population and real income per capita, respectively,kalthough actual
projected growth rates vafy congiderably between étates, The nuﬁbef of
. éustomers is SP?CifiEd as a‘fixed vroportion of populatioﬁ in each state{
The per cgpita_income growth assumptions correspond to.a four pe?cent in-
crease of real GNP per year, The real prices of gas, fuel oii a;d coal ére
specified toﬂincrease at rates of seven, nine and seven percent per year,
lreSPectively, which are in general agreement with the rateé anticipated by
fhe recent MIT Fnergy. Laboratory Study (8). This in turn.islassumed to lead
to an increase of five percent per year in the real pfice of eiectriciﬁy.
211 other varisbles in the models are held at their 1972 levels, For |
fariébles measured'in money units such as univ labﬁr costs, thié implieé
that their growth is the same =8 the rate of inflatioh,

.Under these specifications, consumption levels for the three-consﬁmer
classes in each state can be projected to 1980, Other consumer classes
are accounted for by assuming that this consumﬁtion is a fixed proportion
of total consuwmption in each state, A similar assumption.ié made to cover
transmission losses, 1In this way, the total Quanﬁity of'éleétriéity generfl

ated in each of the dilferent NERC (National Electric Reliability Council)




regions can be forecast, The regions are ag shown in Figure 2, 1In Table
% the results are reported, Also shown are current forecasts by the NERC
Councils (9).

We belieﬁe that the exponentiﬁl growth plans of the utilities indi-
cated in the NERC projections are incorrect, and predict substantially
higher growth than will in fact occur, The only mechanism by which 7.5
percent growbh could be approached would be by declining real prices of
electricity comparable to the real price declines of the 1950's and 1960's,
In an era of increasingly scarce and expensive fuel and rising eavirommental
protection costs, this 1s slmply unrealistic, 'weﬁnote further that fertility
rates in the United States have been below the ﬁzéro population growth" rate
for two years, a pattern which if continued haé important'implicaﬁions for
demand growth in the remainder of the century, |

Turning again to Table %, we may translate the demand anelysis fore-
cast of 2.2 trillion KWH into approximate capacity.additions, If we assume
a nabional aggregate system load factor of 62,5 @ercent, and a regerve
margin averaging QO'percent, it follows that the demand analysis sﬁggests
a capacity increment from 1972 to 1980 of 105,000 MW, If $325 per XKW is &
representative cost, the implied investment is $34 pillion., Obviously this
estimate is dramatically less than the hundreds of billions of dollars wvhich are

the present basis for plamning (10).

3, Pasgt and Fubure Crises

As we now know, energy conservation efforts by electric utility
custbomers were ingtrumental in avoiding serious rationing last winter,

Figure 1 shows the dramatic reduction ir power use in the crisis period,



Table 3. Demand Forecasts, Billion XiH

Actual Predicted Generation

. 1974 1680

woiont) a0 ey o, mewme e
NPCC 170.2 189.1 181k 28%.0 207 .4
MAAC 1407 . 16k.e 146 .5 246 .6 162.8
SERC 350,0 L23 0 38k .9 679.7 L50 6
ECAR 308.0 32k .6 351.6 493.9 378.3
MATN 129.8 1ho 4 139,7 £27.9 159.8
SWPP 137.7 152.,8 155.2 2529 182.3
ERCOT 1061 122,0 124 2 208.9 1h6 4
MARCA 62,2 7L.3 68.2 111.1 78.0
WSeC - 33%0.k 3847 372,40 565.5 Lhs . 1
TOTAL ,

7.8, v/ 1,735.1 1,981.2 1,904.2 %,069,7 2,210.7

a/ See Figure 2,

b/ Excluding Alasks and Hawaii,

Sources: (6) and (9). Actual U, S, generation by utilities in 1973
was 1,848,5 biltion XWH,
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. Electricity sales fhroﬁghout’this past surmer have conbinued their general
pattern of no-growth, We believé curvent reality is more instructive then
is géﬁéraily récoghized, and find the general nature of current conditions
%o fit comfortably with our findings of modest future growth, |

Two questions ebout demand forecasting remain to be addressed: (1)
Wili higher oii, coal, and natural gas prices accelerate future growth?
(2) How will pricing policies affect growth? The overall impact of higher
fossll fuel prlces on electbricity demand is probably negative, Fuel pur-
chases were about one-fourth of total costs in 1972 and are probably about
one-third today., As they are passed along to customers, the increased rates
are a negative force on sales, Obviously, howéver, the direct effect is
positive in that higher oil, coal, and natural gas prices reduce the price
spread between these fuels and electricity, A key to fhe overall impact
is in_the_long run elasticities in Table 2, They indicate that the impact
of competing fuel prices is.much less than the effect of electricity prices,
Considering the likely'range of future cost increases for fossil énd elec-
tric energy,:we conclude that the most likely coﬁseqnence of higher fuel
prices is %o vebard demend growbh, and this is in fact a charécteriétic of
the demand analysis resul®s,

The situstion with respect to pricing policieé is less élear, Mount's
anslysis of historic data shows ro .apparent relatlonship between the slope
of rate schedules and aggregate use vhen examining State'dafa over a period
of years for each consumer class (6)., This is not fo'say the subject will
not continue tobe of lively interest because of its implications for income
distridbution, Rather, our tentative conclusioﬁ ig that reduéing inber-class

and intra-class differences in prices paid will not noticeably affect demand
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growth, This is not to say that if one utility flattens rates and others
do not that competition will not result for industrial customers, Rather,
the conclusion is that aggregate demand will not be affected,

It should be clear that we believe capacity eﬁpansion is not a major
financial problem for electric power generation, In fact, expansion pro-
grams based upon exponential growth plans are likely to cause major problems,
We envisilon the possibility that significant excéss capacity financed at
current high interest rates may place a seriéus burden on many ufilities,

‘Given the estimates of price responses in Tables 1 and 2, it is evi-
dent that short run price effects are inelestic but long run effééfs are
elastic, This means that réte increases greater than the éeneral inflation
will bring additionsl revenume in the short run (say, one to three years),
but inevitably mean revenue deteripration in the long run. Hence we con-
clude that some ubilities may see absolute declines in ssles of kilowabt-

hours, and reduced revenue measured in real, deflated dollars.
L, Remedies

It seems to us that one or more large urban utilities are facéd with
a solvency problem rather than an expsnsion problem, Consider thesé possl-
bilities: regional population decline, high unéﬁploymenf and Low industrial
“production in the same region, continued inflation, higher coal and oil
costs, high interest rates, accelerating electric rate increases, and the
emergence of bill collection as a significant problem, Utility and regula-
tory personnel should be censidering today the problems posed by the possible

future iansolvency of private urban utilities,
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Many of the policy recommenaatlons under current consideration are
de51rable because they pfomote economic effaclency W1th respect to the
operation of electr;c ubilities, Includlng consbructlon costs in the rate
base, employing a . future year a8 the test ye&r in rate analy31s,_and re-

formed rate hearing procedures, for example, are pollcy changes of value,

. However, the major prdeems for many uillltles will remain after the
adoption of these policies, What shouid be done 1f bankruptcy seems 1mpend—
ing?_'Can sefvice be termiﬁaﬁed? E@rdly, Cne possible remedy is the

_ assumption‘pf ownership by municipal, State, or Federal authoritieg, This
mlght pTOV1de an opportunlty to organlze governing bodles to 1nclude employ -
ees and representatlves of reS1dent1al commercial, and 1ndustr1al customers.
Tt would have the flnanclal advantage of potentlal exemptlon fram property
and income taxes as well as possible tax exempt bonds

Another alternatxve is increas&al subS1dles The commonly dlscﬁssed
possibilities here include tax exempt investor owned utlllty bonds, Federal
guarantee of ubtility debt, increased production of power by public authorl-
ties for resale to private utilities, and a seven percent investment tax
credit, The major advantages of subsidies vould seem to be the continu-
ation of curreant ownership patﬁerns, and, since_thése mechanisms would
permit lower.ratés_ﬁhan would otherwise be necessary,.more electriqity
. would be sold | | | |

However, the adoption of either public owne“shlp or subsldy policies
cerries strong negative consequences, These remedies do not respond to the
economlc problemns dlscussed and this is partlcularly true w1th respect to
the phencmenon of regional depre551on In general sdb51d1z1ng publzc

or private utilities must lead to greater levels of consumptlon than would
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otherwise develop, thereby further straining our increasingly scarce and
expensive energy resources, Finally, if these gsubsidies become large and'
pervasive, they will place an additional burden on an economy already stressed

by unproductive'programs and sectors,
5. Summary

Tn the aggregate and for many individual utilities, there is no basis
for pursving expansion programs based upon exponential growth plans.r

Second, institutional policies %ﬁich make'rate-setting responsive to
legitimate cost.probléms are desirable; this is particularly important
with respect to rising fuel,.equip@ént, interest, and environmental protec-
‘tion costs,l | |

Finally, if bankruptcy does seem impending foi ﬁjutility iﬁ aldepressed
urban area;, regulatory and other agencies should not move too hastily to
adopt subsidy programs which would céuse greater problems in the future,

It is . appropriate togcohCluderwith a philosqphiqal observation, Our
nation remains richly endowed wi%hinatural resources and has a,broad;and
fertile land, We are on the whole é skilled and edﬁcated people, jTﬁére
are no teechnological or econcmic barriers which prevent us from securing a
stable and productive relationship with each other énd with our natural re-
gsources. Whether we make progress in the coming years or continue our recent
habite is partly the responsibility of the electric ubility industry and the

regulatory agencies,
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