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1. TINTRODUCTION: THE CORPORATE INCOME TAX AND ELECTRIC UTILITIES

Tn fTiscal vear 1951 the corporate income tax contributed a record 35%
of Tederal Government receipts. In 1981, this proportional contribution is
expected to be ll%;/. Although the dollar value of corporate, personal, and

soqial gecurity contributions has increasged, corporate income +ax payments

have not growi as rapidly as have paymente from these other sectors, nor

have corporate income tax payments matched the significant growth in Gross
National Product. Gross domestic product from pusiness and total GNP have

each increased eight-fold in this pericd in contrast with a three~fold increase
in corporate income tax payments.

In part, this change in the strucbure of taxation has accurred because
salary and wage compensation has grown much more than profit.

A second factor is +he contiruing revision of the corporate income tax
which, in the last 30 yéars, has placed income tax accounting on & significaently
different conceptual basis than ordinary corporate and regulatory accounting.

In colloguial language, 80 electric ubility is now reguired to keep at least
Pive "sets of books'" to provide differential treatment of the same capital
assets. These different requirements arise from different concepts applicable
to corporate income analysis. Federal corporate income taxatlon, gtate corporate
income taxation, Stafe regulatory commigsion revenue'determination, and local
property tax assessmént. If a utility fails to differentiate these accounting

- gystems, it penalizes its shareholders and customers DY causing increased tax
ligbility, different revenue gllowances, decreased profitability, and higher
rates charged to customers.

Thig enalysis focuses on four specific consequences of the corporate

income tax as raflected in the Econbmic Recovery Tax Act of 1981:

(a) Effect of investment incentives on utility tax 1iability
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(b) The impact of tex provisions on coal and nuclear power economics

(c) The financial incentive for premature construction

(d} The Three Mile Island aceident and tax accounting

In this analysis, T am Presenting new data on utility'generating costs
as affected by the 1981 Tax Act, summarizing previous research described in
various publications, and making use of work by Kathleen Colegj.

The appropriate comtext for understanding the impact of tax provisions
on specific coal and nuclear Plants is provided by general statistics summarizing
the tax status or utilities with major construction brograms. This information
is reported in the detailed income tax accounts ang notes of utility corporations,
and summarlzed in the 1.8, Department cof Energy statlstlcal reports.,

In New York, the three upstate utility corporations have had mejor con-
struction programs in the 1970's. In the last Seven years, the total reported
current Federal income tax peyment is négative. In this pericd, the utilities
regularly repcrted positive net income and made dividend payments to shareholders.
It is evident from the tax reconciliation accounts that the disappearance of
current tex liability is caused in large part by the credits, deductions, and
exclusions gained through the investment incentive provisions of the corporafe
inceome tax.

In California, for the years 19'f’h—1.97’9,5 the three major private utilitieé
reported peositive current tax payments seven times and negative or no payments
eight times.

It should be emphasized that tax benefits accruing to utilities and
tax incentives received'h& cugtomers can difrer significantiy, particularly
in the construction periqﬁ and first years ofl0peration of new facilities.

In 1978, %the six major Pennsylvania utilities had in aggregate a hegative tax

payment of -$19.1 million in Federal income taxes. However, one critical



review estimates that these six Pennsylvaﬁia ubilities charged their customers
$252.8 million in operating tax expense during 1978. The difference is defined
as "phantom toxes": $271.9 million. This is $66 per customer in 1978§/.

This point is necessary to provide proper context for the preceding
discussion of after-tax cost to utility. Tax gubgidies are not necegsarily
equivalent +o lower custicmer charges; & taX gubgidy flows primarily to the
utility. The degree and timing of distrivution of tax beﬁefits varies signi-
ficantly from state to state.

In addition, it must be ncted that tax subsidies aceruing to utilities
dause a heavier tax burden to be placed upon cther business and personal
spncome hax payers. A nuclear plant with a tax gubeidy of T¢/KWh will attain
an annual subsidy of approximately $365 million for 1ts owner. This
requires greater tax contriputions freom other tax sourcés.

Primary interest here is given to the gquestiocn of tax subsidies and their
effect upon relative coal and nuclear power cost. However, active solar héating
receives Tax supgidies comparable tO those accruing to puclear power. A home
heating system using active aolar heating and electric heat from nuclear power

appears to receive tax gubsidies greater +han any other heating system— .

o, NUCLEAR POWER COST AND TAYXATTON

Table 1 summarizes the ecconomic penefits of nclear power which have led
ubility managements in the past to prefer nuclear power. Kote that, in early
1981, nuclear fuel delivered to & reactor costs only an estimated 56¢ per
pillion Btu. Coal 1z more than twice as expensive, and natural gas and oil
gven more 8sC.

Some utility managements expect nuclear power's fuel cost advantagé

to continue to provide & competitive edge for puclear power. In Part "BY
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Table 1, Comparative Fuel Cost and Total Gererating Cost

A.  Comparative Cost of Utility Fuel,,early 1981, aectual Or egtimateqd current

Price, per miliion Bty pPrice, Per unit

1. uranium fuel 56¢ $1.57T/gram
2. coal $1.k2 $30/ton

3. natural gas 2.5, $2.60/mer

b, oi1 $5. 04 $34 /barrel

B. Projectea Future Generating Cost, Commonweslth Bdison, ¢/kWh
levelized cost, 1991-2026 (2)

Coal Nuclear Power
Capital charges, ineluding 6.8¢ /kWh 8.9¢/kWh
health ang safety regulaticn
Fuel, operation, maintenance 11.h4¢ b, og
and insurance expense
Decommissioning O¢ 0.2¢
Total generating cost 18.2¢/kWh 13.3¢ /%xwm

Sources: Current fuel cost for conventionsl fuel is from U.S. DoE, "Cogt
and Quality of Fuels for Electric Utility Plants," May 1981, Current
- uranium fuel cost ig based upon caleuwlations by the author.

Commonwealth Edison Projections are from,Corey, p. 22,



in Table 1, a Commonwealth Edison{projection indicates their telief in
continued economic preferability of nuclear pPOWer.

The tax provisions under congideration here provide a considerable im-
petus to nuclear power development. Let us nypothesize 2 nuclear plant ordered
in 1980, and examine the tax implications pefore and after the 1981 Tax Act.
The model qtilized represents a nuclear plant with a planning horizon of L7
years. This time period consists of a l0-year congtruction period, & 30-year
operating period, and a T-year decommissioning period. The model utilizes
165 variables, 100 of which change over Gime. Tt ig described in detail else-
wherei .

.This hypothetical nuclear plant is to be built in Denngylvania. The
specific economic agsumptions for poth nuclear and coal plants are in the
Appendix.

Figure 1 shows the time path of prefit and current tax 1iability. Profit
meang before tax net income, less actual current tax expense. Tt is assumed
that the tax provisions are as they will be when fully effective. The,ESOPéf
1.5% investment tax credit 1s eliminated, making 10% the maximum investment
tax credit. The tax 1ife for the 30-year nuclear plent is now 10 years. Ac-
celerated depreciation at 200% is used for one year, followed DY gum—of-the-
years—digits depreciation for the remaining g years of tax depreciation. In~
terest payments econtinue to be deductible.

In addition, all tax penefits arising fpom the Tax 1life, the accelerated
rate, and the investment tax oredit must now pe normalized. Thig means, &8
suggested above, that regulatory commigsions mist set vates to allow utility
compenies to collect revenue NOW &8 if these provisicns did not exist. The
regulatory commission and the utility may then choose to amortize these benefits

to customers over the 1life of the facility by esgentlally deducting the balance
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of imaginary tax payments from the rate base.

The interaction of full normalization with the tax penefits creates the
pattern in Figure 1. Annuai profit is at its highest level during the cOll-
struction period and the first years of the operating period. Profit is
actually negative for the remaining 20 years of operation and for the decom-—
missioning périod. The exception in this last 27 years is the first year
after operations cease. Tt ig assumed that all fuel costs, including spent
ruyel disposal, are charged to expenses during plént cperations. The first
year after the plant ceases operaﬁions, there is 4a sizable spent ruel disposal
éost. This was previously charged to customers, and to expenses. Bat Tor tax
PuUrposes, this spent fuel cost is a deduction only in the time period in which
it actually occurs, creating a tax deduction applied to income from other
facilities. Hence the anomaly of a profit.

Current tax expense is negative guring the congtruction period, modest
in the first 10 years of operation, and is largest in the lasghb 20 years of

operation.

Thig time patiern provides & financial incentive for premature congtruction

of nuclear power plants. Recauge of the tax benefits and the allowance for
funds used during construction, the plant earns & profit at an accumulated
value of $700 million during its construction period.

Tt should be pointed cut that this timing pattern, &8 peculiar &s it may
seem, 4oes not give chareholders an excesalve return oﬁ v the full L7-year
period. The model indicates that, if shareholders had invested their con-
struction money in other funds, the amount accumulating over L7 years would be
equivaient to the accumulated value of the peculiar profit atream in TFigure 1.

However, the smortized present value of the current Tax eXpenses is

actually slightly negative for the Figure 1 values. 1n other words, with
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bresent deductions, credits, and exclusions, the milti~-billion doliar revenue
from a new power rlant is——over the full economic period of the facility—--
exempt from corporste income tax lisbility.

The significahée of this tax subsidy is evident in Taeble 2. The cost of
the hypothetical nuclear plant discussed gbove with the 1981 Tax Act provisions
is 15.6¢/kWh over the Operating period 1990-2019. It should be remembered
ﬁhat,,through nermalization, shareholders are earning a fair return snd,
eventually, customers share in the tax benefitsg.

In the next column, the after—tax cost with the previous brovisions in-
dicate 16.1¢/kWh. The effect of the 1981 Tax Act is seen to he an increase
in the value of tax subsidies to nuclesr power,

The third column shows after-tax cost with no tax subsidies. There is
no accelerated cost recovery system, no investment tax credit, and thére are
nc interest deductions. AFUDC incomel/, however, remsing exempt when earned.
The resuit: 22.5¢/kWh. Nueclear bower, then, is attaining a tax subsidy of
6.9¢/kWh,‘equa1 to W% of its cost to the utility. The typical 1,000 megawatt
plant studied here broduces 5.3 billion kWh in a typical year. The annual
subsidy, then, is $365 million per yesar for.this rlant. The construction of-
an additional 100,000 megawatts of new capacity és currently planned crestes
a national annual equivalent subsidy for thesge plants wliich ig approximately
$35 +o $40 bpillion each year. As noted abéve, the net amortized tax liability

is negative for each new plant.

3. COAL AND NUCLEAR POWER ECONOMICS
The second row in Taple 2 shows similar coal rlant data from analyses

brepared by Kathleen Cole., The economic assumptions are also given in the

o

Appendix. The tax Provisions are gimilar, except that the tax Jife for a coal



Taple 2. Tax Subsidies: Nuclear and Coal Generating Cost

levelized cost, 1990-2019

Tax Act 1980 Tax Total Cest Subsidy
of 1981 Provisions No Subsidies 1981 Tax Act
Wuclear Ceneration 15. 6¢/kWh 16.1¢/kKWh 22,5¢/%XWh 6.9¢/kWh

Coal Genersation 16.5¢/kWh 16.8¢/kWh 19.8¢/kWh 3.3¢/kWh




=10

coal plant in 15.

The after-tax cost of the cogl plant ig l6.5¢/kWh, above the nuclear cost.
The unsubsidized cost for coal would pe 19.8¢/kWh. The corporate income tax
System itself reversed the ordering of lowest and highest cogt. The subsidy
accruing to nuclesr Power is more than twice that received by coal plants,

The coél Subsidy is only increased by three-tenths of 1¢/kWh by the 1081
Tax Act. The significance of the new tax Provisions is that they plsce sd-
ditional emphasis on an existing major tax advantage held by nuelear power,

Having made the boint gbout the significance of tax provisions to nuclesr
bower, it should he Tecognized that Table 2 does not indicate the full economic
Picture to an alert utility management. The cosl capital cost of $836/kWh in
1980 dollars was selected from the actual reported experience of g New York
utility in the brccess of éonstructing & new coal plant with fyll sulfur removal
equipment. Hence the coal estimate might have been viewed as realistic.

The nuclear estimate, however, was s blanning figure given by an architéct
engineer. That value o® $966/kWh is considerably less than the costs currently
being experience&ﬁ/. .In additicn, Table 2 and Figure 1 assume conventions]l
values for the future cost of decommissioning. In other words, decommissioning
is assumed to cogt a modest $50 millicen in 1980 doliars, and gpent fuel disposal
a modest $8 million annually, in 1980 dollars, Witn Three Mile Island decommi s--

sioning cost estimated to be an unknown amount in excess of $1 billiong/, and
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gquegtion. In some ways, the 1itigation arising out of the uranium cartel,
Three Mile Tgland, and West Valley may pe relevant to future CcONTroveTrsy

about responsibility for erronedus planning values in decommissioning and

spent fuel disposal.

h, TAX INCENTIVES AND THE THREE MILE ISLAND ACCIDENT

Given the magnitude and timing of tax subsldies 88 they 2pply +to nuclear

power foeilities, 1t ig possible that the accident at Three Mile Tgland Unit 2
could have been influenced by these incentives}g/. The Rogovin,study addresses
Vthe problem in considerable detail.

1t appears that General Public Utilities Corporation (GPU) received &
$31 million tax beneflt for 1978 by placing the plant in cperation on Decem-
ner 30, 197 11/. Current Pennsylvania and Federal income tax payments in
ihe absence of TMI-2 (Three Mile Tsland Unit 2} were estimated to be $15 millicn.
Placing TMI-2 in operation on December 30 apparently allowed GPU to receive
s net $16 million s 1978 rather than pay $15 miilion.

However, & $31. million tax benefit must be seen as rather insignificant
for & corporation with GPU's anmual revenues of $1.5 pillion. Further, if
operation.was delayed'from December 1978 to 1979, the tax benefit would not
pe lost, but gimply transferred to 1979.

The Corporation also reported reserve capacity of Lo% with TMI-2 and
25% without TMi—Eig/. Capacity gvailability, +hen, could not have been &
major motivation for operation of TMI-Z2.

In my judgment, 1+ would not pe logical for GPU management to encourage

impréper operation of TMI-2 in order toO attain the tax penefit cited here.

Rather, it seems to me that GPU operates in & normal tax and regulatory

envirorment, and would not logically 3 gk safe operations to attain very
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limited financial benefit;§/.

plant. The Rogovin report is unclesr on this boint, and the Kemeny report
does not appear to discuss it, However, GPU itgelf articulates this incentive
: L 1L/
most precisely in its 1978 Annuaz Report— .
Future earnings trendsg depend heavily on our ability to attain
adequate and timely rate relief, Thig ig Particulariy important
regarding the cogts asgociated with building and operating the
new 880-megawatt T™MI-2, Our objective has been to secure early
reeognition in our hage rates of thig facility, which ig Jointly
Overall, T think the tgx benefits received by the December 30, 1978
oberating date are not substantively linkegd with the accident on March 8, 1979,
The tax system clearly promotes bPremature construection, but, once g
Plant is nearly completed, there ig litte incremental incentive for Premature
operation.
However, if +ax and financial incentives were to elhcourage premsture

and unsafe operations of power rlants, it is clear that the results of sueh .

actions are much greater for a nuclear plant than rfor a coal plant, The

nmuclear plants,

5. CONCLUSIONS

fully cperating nuclesar facilities, A% bresent, many utility planners be-

lieve that ruclear Lower continues to enjoy a competitive advantage with
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respect to coal plants; this ig alsc on an after-tax basgis.

However, investigation of the special investment credits, deductions,
and exclusions in the Tnternal Revenue Code shows that nuclear poOwer enjoys
g large tax subsidy which is in considerable excess of that attained by ecoal
facilities. This is because the capital cost of puclear power receives a
greater magnitude of ipve stment incentives.

The 1981 Tax Act has three msjor cONSequUEnces for utility evaluation of
generating costs. First, the +ax lives are further reduced, so a nuclear
plant will have a 10-year taXx 1ife and a coal plant will have a 15-year taX
iife, Second, the method of depreciation is changed so that the double de-
clining balance rate of 200% may be replaced by sum—of«the;yearswdigits when
this is beneficial to the utility. Third, the maximum investment tax credit
rabe ig reduced from 11.5% torl0.0%. Finally, full normelization is now
required for the tax benefits arising from nBew facilitiés.

The net effect of the Tax Act is to increase the tax subsidy for both
generating methods, but the increased subsidy ig greater for nuclear power.
on the basis of after—tax cost to utilities, the tax subsidﬁ‘to nuclear pPOWer
ig about L5% of cost, and the. tax subsidy +5 coal generstion is sbout 20% of
after—-tax cost to the wtility. The net emortized tax liability is apparently
negative for both plants.

Tn addition to these tax incentives, rederal policies with respect To
cost analyses of future reactor decommissioning and waste fuel disposal may
be unreelistically low, yet are the pasis for current utility planning.

T conclude that, in the absence of tax subsidies accruing to nuclear POWETr,
no_utility‘would prefer nucliear power to coal generaticn on economic criteria.
Tn three States which have been studiedgi/, coal power is always less costly

witnout tax subsidies. I+ low planning values are assumed for plant invest-
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ment, decommissioning, and spent fuel disposal, then tax subsidies can cauge
nuclear power to appear less costly.

These tax subsidies have been generally viewed by Congress "ae invest-
ment capital supplied, in effect, by the Federal govermment to the utility

16/

through the tax system"— | There is no basis to suppose that economic
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POOTHOTES

1.

10.

~15-

Emeonomic Report of the oregident, 1981 (p. 319) and 1968 (p. 283).

The year 1951 is selected to emphasize contrast. Betweel 1947 and
1959, the corporsate income tax uwsually copbributed between 25% and

30% of Federal tax receipts.
Tn bibliography, see Chapman, and Cole.

Richard E. Morgan, "phantom Taxes Update,"” Environmental Action
Foundation, April 1980. This analysis gummarizes individual gecount s

reported in Statistics gi_Privatelg owned Flectric Utilities, U.S.

Department of Energy.

0. Chapman, et al., "Energy Production and Residential Besting," p. 31.

Alsoc, a detalled comparison appears in Cole's work.

In particular, the Chapman/California Fnergy Commission publication.

mhe Natural Resources Journal paper degcribes the application to

Pennsylvania.

Fuployee Stock Ownership Plan. Under pre—1981 provisiocns, & maximum

1.5% ITC (investment tax credit) could be claimed above the 10%. This
1.5% would be contributed to the ESOP. Tyentually, future 0P conbri-
putions will be linked to payroll. See Price-Waterhouse for a summary

of this and other provisions.

AFUDC: Allowance for funds used during congtruction, including both

debt and equity components.

The planning figure of $966/xW is from Gibbe & Hill. They report $851
in 1979 dollars which, escalated at 13.5%, is $966 in 1980 dollars.

In the 1981 New York Power Pool report, the construction costs for the
Shoreham and Nine Mile #2 nuclear plants were reported to average

$0,001/kW in 1980 dollars.

General Publie Ttilities Corporaticmn, npMI-2 Recovery Program Estimate"

and Myews Release,’ August 8, 1980.

Tuis discussion ig based upon Wy review of the gquestion for the

Pennsylvania State Senate Special Committee on Utility Taxation.
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12,
13,
1k,

15.

16.

162

Accordlng to "Change in Federal Tncome Texes," a schedule provided
by P.J. Daley on August 13, 1980. The Rogovin report discusses The
same sub,ject with slightly different values; perhaps thege different
values did not ineclude Pennsylvania income tax effects. See Rogovin,
vol. 2, p. 216.

GPU Annual Report, 1978, p. 31.
The Rogovin analysis reached s gimilar conclusion: p. 20L.
Annual Report, 1978, p. 2.

The same conclu51on holds for New York and Indians as for Pennsylvania,
as reported in Chapman, et al. » Ohio River Basin Bnergy Study; alsoc,

"The Status of Nuclear Power in New York," and the Natursl Resources

Journal paper.

See House Committee on Ways and Mesns, July 30, 1980, p. 3,
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APPENDIX: ECONOMIC ASSUMPTIONS IN COAL AND NUCLEAR POWER COST ANALYSIS

The models used here examine the major economic accounts and variablés
over the full planning horizon Tor each type of facility. TFor a nuclear plant,
this 47-year period consists of a.lO-year construction period,'BO years of
operation, and 7 years for decommissioning. For the coal plant, the Li-year
pericd consists of a 6-year construction period and 35 years of operation.

The coal model ig adopted from the nuciear model. The latter model utilizes
165 variébles, 100 of which change oOvVer +time on an annual basis. It is de~

seribed in "Nuclear Economics: Taxation, Fuel Cost, and Decommissioning.”

mable 3. Major Assumptions in Analysis

1. Ceapital structurse for new plants
50% debt at 12% interest
35% common stock equity ab 4% after-tax return
15% preferred stock equity at 12% after-tax return

5. Construction period
Wuclear power: 10 years

Coal plant: 6 years

3, Capacity, electrical
Kuclear plant: 1,000 MWe
Coal plant: 850 MWe

L. Capacity factor
Nuclear plant: rises, stabilizes, and declines. Average 1s 607

Coal piant: 65%

5. Operating life
Nuclear plant: 30 years, 1990-2019
Coal plant: 35 years, 1087-2021

6. TFuel cost
Nuclear plant: see Table 4 (about .8¢/KWh in 1980 dollars)
Coal plent: $1.266/mBtu in 1980 and 10,600 Btu/kWh
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Table 3. {continued)

7. Operations, maintenance, insurance, and administration cost
Nuclear plant: _
operations and maintenance: $26.7 million in 1980
administration and insurance: 1.5% of initial rate hase

Coal plant: 7.6 mills/kWh in 1980 dollars

8. Capital cost
Nuclear plant: $966/kW in 1980 dollars
Coal plant: $830/kW in 1980 dollars

9. Inflation and escalation
Note: Specific escalation equals the product of overall inflation and

real inflation. E.g., for nuclear investment, (l.OQ)*(l.Ohl) = 1,135

General: 9%, from 1978 through the entire period
Nuclear investment: 4,19 real inflation

Coal investment: 2.5%7 real inflation

Nuclear fuel: equivalent to 0.5% real inflation
Coal fuel: 1.75% real inflstion, 1980 onward
Nuclear O&M: 9% real inflation

Coal 0&M: O% real inflation

10. Btate and Federal income taxation
Federal corporate income tax rate: L6%

Pennsylvanla corporate income tsx rate: 10.5%
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Table U, Nuclear Fuel Cycle Assumptions

Real Equilibrium Tead (+) or
Tuel cycle Price inflation annual lag (-) years
activity mid-1979 rate quantities from first use
uranium ore $43.60/1b U308 1% 165,133 1b U308 +3
conversion $h.41/kg U 0% 173,300 kg U +3
enrichment $89.02/kg SWU 1% 114,127 kg SWU +2
fabrication $100.00/kg U 0% 27,143 kg U +1
spent fuel $16.00/kg U 1% 27,143 kg U -3
transportation
waste disposal $250.00/kg U 0% 27,143 kg U -3

Note: The inflaticn rates in this table interact with the overall inflation
rate ag in Table 2. The product of general overall inflation and_real
infiation defines the specific rate. For example, for uranium ore,
1.09%1..01 = 1.101.. The specific rates are commonly referred to as
escalation rates. General sources of information are the U.3. Energy

Tnformation Administration's Monthly Ernergy Review, and its Annual Report

to Congress, and Cady and Hui, "NUFUEL."

These assumptions were used in the 1680 anslyses which are the basgis
for 1981 Tax Act compariscns. Current 1981 fuel cycle assumptions would

inelude a lower yellowcake price and higher values for the other stages.



