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FOREWORD 

Section 207 of the Energy Reorganization Act of 1974 required th~ 
Nuclear Regulatory Commission to conduct a nuclear energy center site 
survey and report its findings to the Congress and the Council on 
Environmental Quality. The Survey included a general screening of the 
48 contiguous States to identify large land areas that would be likely 
to contain sites potentially suitable for nuclear energy centers. It 
evaluated the technical and practical considerations involved in locating 
the production of electric power at a nuclear energy center and compared 
these considerations with those involved in producing an equivalent 
amount of power at dispersed sites. 

One of the techniques utilized in the Survey was an analysis of 
several "surrogate" sites. These specimen sites were selected to permit 
study of certain concepts and analysis of alternatives as they applied 
to a real, rather than hypothetical, location. Selection of a particular 
area for a surrogate site did not mean that it was a preferred or even 
well-suited site, but only that it represented particular site problems 
which were deemed worthy of study. 

One of the surrogate sites selected for study was at Kentucky Lake, 
Tennessee. The Nuclear Regulatory Commission contracted with the Oak 
Ridge National Laboratory to undertake analysis of this site and to pre-
pare reports on the various tasks when completed. This is one of a series 
of reports in the fulfillment of this assignment. 

The complete report is composed of the following volumes: 

Vol. I. Summary 
Vol. II. Transmission of Power 
Vol. III. Environmental Considerations 
Vol. IV. A Site Selection Methodology 

v 



ABSTRACT 

The concept cE the nuclear energy center is designed to consolidate 
a number of electrical power reactors and/or related fuel cycle activities 
on a single site. Such a siting strategy would concentrate a great 
deal of economic activity in one area and, as a consequence, generate 
significant impacts on state and local governments by increasing tax 
bases and public service demands and by altering intergovernmental fiscal 
relations. This study was designed to place rough empirical measures on 
relevant impact variables and to highlight areas for which a need for 
further research was indicated. It was found that the potential size 
of a nuclear energy center could prove a significant influence on many 
smaller states and a profound influence on any localities in which it 
might be sited. Interstate variations in tax treatment preclude 
generalization of precise dollar flows of tax revenues, but the impact 
3hould be sufficient to prompt specific tax legislation in most, if not 
all, states. Revenue impact, however, is highly dependent on the 
character of the group underwriting the center. Federal ownership 
would imply a different revenue distribution from private ownership because 
the former would likely entail payments in lieu of taxes. These payments 
go primarily to states rather than localities. In all, the potential 
size of public sector revenues could prove a powerful incentive for 
states to consider hosting centers. In addition to further quantifica-
tion of direct fiscal impacts, Federal policy should address the implica-
tions of such sitings for secondary impacts on population, employment, 
and income distributions. 
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STATE AND LOCAL FISCAL IMPACTS ASSOCIATED WITH 
NUCLEAR ENERGY CENTERS: SOME INITIAL CONSIDERATIONS 

1. INTRODUCTION 

Prompted by increasing political and economic pressures for domestic 
energy independence, the nation is currently examining a broad range of 
technological options for expanding energy supplies, rhis paper addresses 
one such option, the concept of nuclear energy centers as an alternative 
to dispersed nuclear energy generation units, and the impacts such 
centers might exert upon the public sectors of state and local economies. 
In essence, these centers could consolidate a number of power reactors and 
possibly fuel-related facilities into a single site, potentially offering 
economies of scale in such areas as transportation, security, licensing, 
and fuel fabrication and reprocessing. Because of size and uniqueness, 
they also imply potentially significant public sector inpacts in terms 
of public service needs and taxable capacities, through which they could 
influence development patterns in areas of sparse population- The aim 
of this paper is to provide a first, and admittedly coarse, look at the 
empirical dimension of these impacts and to interpret the relevance of 
such impacts to public policy. From this initial approach, it is 
anticipated that an ordering of issues for further inquiry will emerge. 

This analysis emphasizes states and localities as producers of goods 
and services and, therefore, a distinct portion of the economy known as 
the local public sector. Principal among these services are primary and 
secondary education, but the total range of activities is wide and varies 
from state to state. Public sector economic activity is distinguished 
from what is herein called the private sector of the economy by the fact 
that the financiaJ arrangements through which services are provided in 
the public sector are keyed to a set of taxes levied on selected indicators 
of economic activity. In contrast, the goods and services of the private 
sector are financed and distributed through a price system. In general, 
each family unit and firm falls subject to a set of public sector charges 
that may or may not be representative of services consumed. In other 
words, an individual does not pay property taxes on the basis of children 
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to be educated. Similarly, as evident below, the electrical power 
industry is usually subject to taxes according to formula rather than 
benefit or need. In contrast, industries, firms, and individuals dealing 
with the private sector may consume only those goods for which a unit 
price is met. They are thus precluded from consuming goods for which 
they do not meet the market price, but they are not charged for goods 
not consumed. This basic difference permits analysis of the impact of 
nuclear energy centers by examining their characteristic variables that 
form state and local tax bases and by applying to these variables the tax 
rates in various state and local areas. 

One should recognize at the outset that the nuclear energy center, 
as it interacts with the public sector, differs from a set of dispersed 
sites primarily in terms of scale rather than essential character. 
Although some differences in capital costs may occur in the transmission 
of electric energy, these may be partly offset by economies of scale. 
Therefore, a major question focuses on whether these scale effects can 
significantly impact on the public sector and whether incentives to 
manipulate locations of centers/dispersed sites exist. 

Although full treatment of this issue is not possible, an attempt 
will be made to illustrate the implications of this scale effect, while 
at the same time providing a general description of the relationship 
between a nuclear energy center and the state and local public sector. 
Therefore, this paper seeks to place an empirical dimension (admittedly 
crude) on this relationship and to highlight areas of importance that 
may require more circumspect attention. 
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2. LINKAGES BETWEEN THE STATE AND LOCAL PUBLIC SECTOR 
AND NUCLEAR ENERGY CENTERS 

The 1972 Census of Governments1 recorded 78,269 governmental units 
in the United States — the Federal government, 50 state governments, 
3044 county governments, and a wide range of municipalities, towns, and 
special districts. Together, these units employed roughly 14 million 
persons directly and expended over $300 billion. Removal of the Federal 
government from this group leaves approximately 11 million workers and 
$190 billion in expenditures constituting a non-Federal residual, herein 
termed the state and local public sector. This section provides a 
broad overview of this latter public service group and outlines the 
various linkages between It and the nuclear energy center. 

Clearly, the scope of activities and numb<_'<- of jurisdictions will 
preclude treating each individually, but the analysis can be immediately 
simplified by noting that all local jurisdictions are constitutionally 
subservient to their respective states and therefore fall intc fairly 
regular cells along state lines. Nonetheless, it will be argued that 
even a unit as large as a state can sustain a relatively significant 
impact from an activity of as massive a scale as an NEC, owing to the rela-
tively unequal geographic distribution of population and economic 
activity and the seemingly arbitrary alignment of state boundaries. It 
will be further suggested that the fifty states provide a substantial 
degree of variation in structure and activities leading to different 
impacts. Because of the peculiar state-local jurisdictional relation-
ship, the assumption will be made that impacts at less than state levels 
will be accommodated by individual states and that this matter is there-
fore not a significant issue of Federal policy. Local institutions of 
taxation and service delivery, primarily property taxation and education, 
will be examined at the state level to illustrate the difficulties 
involved in attempting to force local accommodation of a venture as 
large as an NEC. 
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2.1 State and Local Fiscal Patterns 

Together, states and localities expended more than $190 billion in 
FY 1972, of which approximately $110 billion was financed through taxa-
tion, $31 billion through Federal aid, and the balance through debt 
issuance and other sources. Inclusion of the total dollars passing 
through state hanas inflates this total by roughly $37 billion, an 
amount collected by states but transferred to localities through aid 
sys tens. 

Of the $190 billion, nearly one-third went to provide educational 
services and capital items for education (see Table 1). Most of the 
educational outlays, however, were actually spent by localities, with 
operating expenditure and capital outlay for education comprising some 
40% of local budgets. For states, the largest single budget entry 
took, the form of intergovernmental transfers, and a full 60% of this 
figure was earmarked for education. Moreover, with these transfers 
removed, localities as a group are shown to be the prime providers of 
state and local public services, outspending states by a rate of approxi-
mately two to one in 1972. 

Along with education, localities tend to specialize in service 
activities designed to overcome costs associated with population density — 
police, fire, sewers, and sanitation. Other functional responsibilities 
involving transportation, income maintenance, and recreation are shared 
in many states and allocated to a variety of governmental levels in 
others. Thus, whereas individual jurisdictions tend to be responsible 
for maintaining their own roads with states picking up arterials between 
jurisdictions, public welfare support may come from the state, county, or 
other levels, depending on the particular state in question. 

As noted above, the majority of these public services are financed 
through taxation, and although localities, in the aggregate, outspend 
states in the areas of service provision, states tended to raise some-
what more revenues through taxation (see Table 2). In total, these 
revenues were about equally divided between property and sales and 
gross receipts levies, which together accounted for almost two-thirds 
of state and local tax revenue, but a significant degree of specialization 
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Table 1. State and local government 
expenditures by function, 1972 

(in millions of dollars) 

States and 
localities'2 States Localities 

Total expenditure 190,496^ 109,255 118,568^ 

Intergovernmental expenditure 0 36,759 567 

General expenditure 119,364 38,299 81,065 
Education 56,637 13,050 43,587 
Highways 6,681 2,749 3,932 
Public welfare 10,536 6,941 3,595 
Health and hospitals 11,815 5,393 6,422 
Police 5,704 827 4S877 
Fire 2,413 0 2,413 
Sanitation and sewerage 2,470 0 2,470 
Local parks and recreation 1,545 0 1,545 
Natural resources 2,331 1,927 404 
Financial administration 

and control 
5,780 2,08^ 3,689 

Other and unallocable 13,452 5,323 8,131 

Liquor stores 1,679 1,491 5,780 

Local utilities 5,780 0 5,780 

Capital outlay 34,627 15,286 19,344 
Education 8,143 3,070 5,073 
Highways 12,340 9,998 2,342 

Insurance, trust funds, 
assistance, subsidies, 
and interest on debts 

29,044 17,422 11,623 

aDetail may not add to totals due to rounding. 
^Net of duplicative intergovernmental transactions. 
Source: 1972 Census of Governments 4(5). 



Table 2. State and local government tax revenues by source, 1972 

In millions of dollars® Percent distribution 

Tax State and local& State Local Total State Local 

Total tax revenue 109,609(100) 59,870(100) 49,739(100) 100 55 45 
Property tax revenue 42,877(39) 1,257(2) 41,620(84) 100 3 97 
Sales and gross receipts 37,518(34) 33,250(56) 4,628(9) 100 89 11 
Individual income 15,227(14) 12,996(22) 2,230(4) 100 85 15 
Corporate income 4,416(4) 4,416(7) 100 100 
Other 9,571(9) 7,951(13) 1,621(3) 100 83 17 
aNumbers in parentheses indicate percent by source of total tax revenue, 
^Detail may not add to totals due to rounding. 
Source: 1972 Census of Governments 4(5). 
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is present in tax collection, as was the case in service provision. 
Localities, in 1972, gained 84% of their tax revenues through property 
taxation, some $41 million, with almost no competition from the states 
for this revenue source. State governments, on the other hand, 
specialize in taxing personal consumption, raising 56% of their tax 
revenues through sales and gross receipts levies. A now significant 
share of state tax revenues, almost 30%, comes through taxing personal 
and corporate income, a relatively new use of a tax base that only a few 
decades ago was reserved primarily for the Federal government. 

This overview makes clear that an analysis of state and local public 
sector impacts must at minimum concern itself with property taxation, 
sales taxation, and. education. However, in many instances, the 
aggregate accounts may serve to cloak important differences between the 
states that lead to different impacts. Perhaps most important of the 
state dissimilarities is the matter of sheer size. Of the §109 billion 
in total tax revenues discussed above, approximately 25% is generated in 
California and New York, whereas in the twenty states with lowest levels 
of taxation, only 7% of the total is raised. This unequal distribution 
of public sector activity, illustrated in Fig. 1, directly mirrors 
distributions of population and economic activity. 

Although not as striking as variation in absolute levels of activity, 
similar differences arise when sources of tax revenue are examined by 
state in Fig. 2. On the average, states and localities gain 39% of total 
tax revenue through property taxation, but Alabama raises only 14% of its 
revenue through this mechanism whereas New Hampshire acquires 60%. In 
general, Southern states tend to raise smaller fractions of tax revenue 
in this way, reflecting the generally lower level of local government 
activity in this region. 

On the expenditure side, education makes up a much more regular 
fraction of total expenditure. As illustrated in Fig. 3, Utah spends 
the highest fraction of total outlays on education at 50%» whereas the 
District of Columbia spends the least proportionate amount at 23%. From 
this low, three states expend 33% of their budget on education, with the 
bulk of the states centering around the national average of 39%. 
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Fig. 1. Total state and local tax revenues by state, 1972. 
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10 

ORML DWG 79-19005 

75 too 
ALABAMA 
ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
DISTRICT OF COLUMBA 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 

PERCENT 

Fig. 3. State and local educational expenditures as a proportion 
of total general expenditures by state, 1972. 
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2.2 Fiscal Profile of Energy Centers 

The precise manner in which a nuclear energy center would pay taxes 
and demand public services is far from clear. There currently exists an 
amalgam of state legislation to provide for the expenditures and revenues 
just reviewed, but often public utilities find themselves subject to a 
different and, more recently, often changing set of laws. 

For example, in a review of differential tax treatment of energy-
related industries, Allen Manville noted that 22 states tax electrical 
sales at the same rate as other sale commodities, 10 states have lower 
rates for electricity, and 15 have higher rates.2 The taxation of 
property associated with electrical generation also, differs from state 
to state in concept and from locality to locality in rate. In Pennsylvania 
and Wisconsin, oublic utilities are subject to state, but not local, 
ad valorem (vai_^-based) taxation, and in Hawaii they are exempt from 
this type of taxation. In some states, utilities are assessed by state 
bodies, but taxed locally, and in others they are both assessed and 
taxed locally.3 

The period over which generators in a dispersed site will pay taxes 
is also somewhat in question. In a number of instances, utilities 
schedule taxes over the expected life of the unit, usually 30 to 40 ysars. 
Nonetheless, many feel this is simply an accounting device, with little 
relevance, evei though local policy officials are forced to plan within 
this type of time frame. In any event, this restriction does not apply 
to the energy center because, at least in principle, it will be a 
permanent installation. 

Finally, before proceeding into the analysis, a word of caution is 
in order. The data presented as representative of a nuclear energy 
center in this section, although realistic, are intended as illustrative 
and should not be interpreted as an attempt to forecast or project actual 
fiscal behavior. As should already be evident, the diversity in the 
public sectors of states and localities is sufficiently great to require 
site-specific analysis in almost every instance. Further, one would 
expect to see additional legislative changes preceding the siting of a 
nuclear energy center, and any systematic analysis of a particular site 
should consider this contingency. 
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2.3 A Generic Energy Center 

Although detailed engineering analyses can provide the exact char-
acteristics of various energy center configurations, for the present 
purpose it is sufficient to draw on a few summary measures giving the 
general dimensions of a center. As illustrated in Table 3, which 
summarizes the findings of four such prototype analyses, an energy 
center might range from $11.8 to $17.0 billion in capital costs, from 
26 tc 34 GWe in output, and from $2.4 to $3.1 billion in approximate 
annual revenues. While admittedly rough and undoubtedly understating the 
currently relevant level of capital outlays, these figures provide a 
baseline estimate for an energy center.1* 

Table 4 translates these estimates into tax revenues under assump-
tions of national average tax rates (as they existed in 1972) and comple-
tion of the center. As noted above, the estimates are illustrative and 
are unlikely to differ significantly from those calculated under the 
assumption of a dispersed siting pattern. 

Under current patterns of taxation, the property tax looms as most 
important in this example, yielding approximately four times more revenue 
than the total of sales and corporate income taxes. Thus, in a generic 
sense, the center can be expected to provide revenues of perhaps $300 
million to its host state even though variance in state laws would bring 
about widely divergent results for individual states, and individual 
localities, faced with a massive tax base increase, might well lower 
tax rates. 

Table 5 provides illustrative calculations for a city with a popula-
tion of 50,000, again based on 1972 national average expenditure patterns. 
These calculations indicate that such a city would typically spend 
approximately $19 million annually, over half of which would be used to 
provide educational services. On the average, the state government would 
spend approximately $24 million for a grcup of persons this large, over 
a third of which would take the form of intergovernmental transfer pay-
ments to localities. From the point of view of the state, however, this 
figure might represent a redistribuf'of persons within its boundaries 
rather than a net gain in populatioi Together, the state and local 



Table 3. Characteristics of hypothetical nuclear energy center 
(billions of dollars) 

Hanford normal 
(Battelle) 

Hanford accelerated 
(Battelle) 

River Bend 
(ORNL-GSU) 

Large park 
(G.E.) 

Capital cost, $ 
Generation 
Transmission 
Fuel cycle 

Total 

11.7 
0.7 
1.45 
13.85 

14.6 
0.7 
1.67 
16.97 

12.4 
0.25 
0.16 
12.81 

10.5 
0.8 
0.5 
11.8 

Output, GWe 
(Year) 

26 

(1990) 
34 
(1990) 

36 
(1992) 

26 

(2004) 

Approximate annual 
revenue (costs),a $ 2.4 3.1 3.3 2.4 

Assuming 0.7 load capacity and 15 mill price. 
Source: Compiled from materials contained in Conceptualised Description of Nuclear Energy Centers. 



Table 4. Generic tax payments by hypothetical nuclear energy center 
(millions of dollars) 

Hanfora normal 
(Battelle) 

Hanford accelerated 
(Battelle) 

River Bend 
(ORNL-GSU) 

Large park 
(G.E.) 

„ a Property taxes 243 298 225 207 
Sal^s tax^ 24 31 33 24 
Corporate income tax® 36 46 49 36 

Total 303 375 307 267 

^Assuming national average assessment ratio of 32.7 and national average tax rate of 5.4%. 
Assuming 25% of gross sales are taxable at 4% rate. 

Q 
Assuming taxation at 1.5% of gross sales (rate calculation from data contained in Edison Electrical 
Institute, Statistical Yearbook of the Electric Utility Industry, 1972). 
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Table 5. Total state ana local expenditures 
for hypothetical city of 50,000 

Per capita total (thousands of dollars) 

Local0 State2' State and local 

Intergovernmental transfer 176 8,800 176 8,800 
Education 188 9,400 63 3,150 251 12,550 
Highways 24 1,200 13 650 37 1,850 
Public welfare 16 800 59 2,950 75 3,750 
Hospitals 22 1,100 21 1,050 43 2,150 
Health 3 150 5 250 8 400 
Police 12 600 4 200 16 800 
Fire 5 250 5 250 
Sewerage 3 150 3 150 
Debt service and 63 3,150 83 4,150 146 7,300 

capital outlay 
Other 42 2,100 50 2,500 92 4,600 

Total 378 18,900 474 23,700 852 42,600 

aNational average cities (25,000 to 50,000), all duplicative inter-
governmental transfers removed. 
National average, all states. 
Source: 1972 Census of Governments 4(5). 
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governments are estimated to spend $42.6 million on the 50,000 persons 
associated with the nuclear energy center. 

Although Tables 4 and 5 appear reasonable in themselves, comparison 
of the two yields a striking contrast. These calculations indicate a 
net tax revenue surplus associated with the center totaling over $200 
million. Moreover, the calculations must be considered quite conserva-
tive because no revenues were assumed to be generated by the 50,000 
persons themselves and no intergovernmental transfer payments were added 
to the revenue total. Also, the division of revenues and expenditures 
between state and locality is significant. On the basis of these calcu-
lations , states are shown to moi5 than recover their cost outlays, but 
localities would appear to enjoy a gigantic revenue windfall. Bearing 
in mind that, under most present state law, this latter type of revenue 
would accrue almost solely to a single jurisdiction or a small set of 
jurisdictionst one clearly sees that such a revenue total could never 
be realized — no jurisdiction would choose to spend $4 or $5 thousand 
per resident. Thus, local tax rates would likely be lowered to an 
extremely low level. However, it is highly unlikely that a state would 
allow such large potential revenues to escape taxation, and one should 
expect major changes in state tax legislation, perhaps patterned after 
present Wisconsin or Pennsylvania legislation. 

The degree to which potential revenue variation on a state-to-state 
basis is possible is illustrated in Table 6, which calculates the property 
tax revenue impact of a River Bend type of installation on each state. 
Also contained are a number of elements describing the revenue system 
in each state. In this case, also, it is assumed that the total facility 
is in place and that the rate of propsrty taxation is equal to the 
average for the state in 1972. 

The first element determining the tax payments of an NEC is the 
assessment ratio, the proportion of market value entered on the tax 
roll. This ratio varies significantly among states. In Kentucky, more 
than 80% of the value would be entered on the tax roll, whereas in 
Louisiana only 12% would be recorded. The second element determining 
revenue resulting from this change is the state's average tax rate. This 



Table 6. Selected tax revenue variables associated with a nuclear energy center by state, 1972 

Revenue Increase 
NEC as a as a proportion 

proportion of Real Revenue of total state 
Market Assessment 1972 market tax contributed and local 

State value ($) rate value (%) rate by NEC revenue (%) 

Alabama 26,765 18.3 41.7 0.61 76.25 6.8 
Alaska 3,312 73.2 377.4 1.49 186.25 119.6 
Arizona 31,098 10.2 40.2 1.27 158.75 15.8 
Arkansas 23,693 9.8 52.8 0.63 78.75 12.7 
California 283,122 19.7 4.4 2.38 297.50 2.1 
Colorado 30,989 17.6 40.3 1.57 196.25 16.4 
Connecticut 40,222 4$. 4 31.7 2.44 305.00 15.5 
Delaware 37.875 34.8 33.0 1.07 133.75 41.4 
Florida 76,000 57.7 16.4 1.38 172.50 5.4 
Georgia 34,673 34.2 36.1 1.69 211.25 11.6 
Hawaii 10,332 51.5 121.0 0.95 118.75 23.1 
Idaho 10,520 9.8 118.8 1.04 130.00 41 .,7 
Illinois 132,135 37.6 9.5 2c05 256.25 3.9 
Indiana 52,775 22.7 23.7 2.36 295.00 12.1 
Iowa 34,062 22.5 36.7 1.95 243.75 55.9 
Kansas 32,380 20.0 38.6 1.59 198.75 18.9 
Kentucky 25,529 83.9 49.0 0.95 118.75 10.2 
Louisiana 37,532 12.4 33.3 0.86 107.50 6.7 
Maine 10,343 48.1 48,1 2.17 271.25 54.1 
Maryland 39,240 46.9 31.6 1.86 232.50 10.2 
Massachusetts 49,289 47.0 25.4 3.88 485.00 13.0 
Michigan 87,752 41.7 14.2 2.39 298.75 5.6 
Minnesota 39,244 8.2 31.9 2.29 286.25 12.7 
Mississippi 15,535 12.7 80.5 1.34 167.50 21.5 
Missouri 54,744 21.5 22.8 1.36 170.00 8.5 
Montana 3.1,780 8.2 106.1 1.60 200.00 54.0 



Table 6 (cont'd.) 

Revenue Increase 
NEC as a as a proportion 

proportion of Real Revenue of total state 
Market Assessment 1972 market tax contributed and local 

State value ($; rate value (%) rate by NEC revenue (%) 

Nebraska 20,137 27.1 62.1 1.79 223.75 31.8 
Nevada 7,820 26.7 159.8 1.38 172.50 54.5 
New Hampshire 7,372 61.9 169.6 2.86 357.50 102.4 
New Jersey 72,534 58.0 17.2 3.22 402.50 9.8 
New Mexico 8,49£ 25,1 147.1 1.06 132.50 30.0 
New York 196,347 30.8 6.4 2.70 337.50 2.3 
North Carolina 50,913 42.6 24.6 0.98 122.50 6.2 
North Dakota 4,281 14.6 292.0 2.50 312.50 116.6 
Ohio 114,567 35.6 10.9 1.74 217.50 4.8 
Oklahoma 24,026 15.2 52.0 1.11 138.75 14.1 
Oregon 24,555 82.3 50.9 2.13 266.25 25.4 
Pennsylvania 74,767 27.0 16.7 2.17 271.25 4.4 
Rhode Island 8,294 50.6 150.7 2.38 297.50 59.4 
South Carolina 36,947 3.8 33.8 0.61 76.25 8.4 
South Dakota 8,025 36.3 J55.8 2.02 252.50 82.2 
Tennessee 29,734 30.5 42.0 1.30 162.50 11.3 
Texas 139,053 17.1 9.0 1.28 160.00 3.5 
Utah 14,043 14.0 89.0 1.15 143.75 30.3 
Vermont 5,269 29.4 237.2 2.28 285.00 101.4 
Virginia 46,693 33.8 26.8 1.22 152.50 7.6 
Washington 43,210 35.2 28.9 1.54 19.250 15.7 
West Virginia 18,834 34.9 66.4 0.76 95.00 13.6 
Wisconsin 48,367 45.2 25.8 2.59 323.75 11.5 
Wyoming 8,409 16.4 148,7 0.93 116.25 69.6 
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rate is closely linked to the assessment ratio and, on the average, i s 
higher for states with low assessment ratios. Because the effective v~l\ie 
of this rate depends on the assessment practices as well as the published 
rate, dealing with the rate of taxation on market value is useful for 
comparative purposes. This rate is shown in the fourth column of Table 6 
and is calculated by dividing total property tax revenues by total 
market value. The effective tax rate therefore shows the fraction of 
market values transformed yearly into tax revenues in each state. Many 
states, primarily the Southern states, tax market value at a very small 
percentage, whereas Massachusetts and New Jersey tax at significantly 
higher fractions. As a consequence, the tax revenue generated by locating 
the facility in different states varies substantially. These calculations 
show that an NEC located In Massachusetts would yield nearly $485 million 
in property tax revenues, whereas in Alabama it would yield only $76 
million. The revenue figures for each state are shown in column 5 of 
Table 6. 

Because its revenue yield from the property tax is lowest, Alabama 
provides a useful case for illustrating the potential revenue impact of 
a nuclear energy center from a temporal perspective. In this instance, 
it is assumed that a River Bend type of facility is sited in Alabama, 
the first unit going on line in 1990 and construction continuing at a 
uniform pace until 2020, when the facility is completed. Other revenues 
in this example are assumed to be closely linked to income, which is 
assumed to grow at an average annual rate of 3%. This growth is illus-
trated in Fig. 4, which demonstrates that, by 2020. the revenues from 
the center could account for 5% of the state's total revenue. This gives 
a somewhat different picture than the previous table in which current 
revenues were compared with the property tax revenue associated with the 
facility. In this case, the base for comparison grows over time, and the 
revenues from sales and corporate income taxes are also considered. 

Revenues from the taxation of utility corporations, however, form 
a natural portion of the tax base of states and localities. To the 
extent that a nuclear energy center simply replaces capacity that would 
otherwise have existed in other configurations, the figures that have 
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Fig. 4. State and local tax revenues in Alabama, 1972-2020. 
Assumptions: Constant tax structure and rate; income growth of 3% 
annually; property tax base elasticity, 0.9; sales and gross receipts 
base elasticity, 1.0; corporate income base elasticity, 1.2; other 
taxes before base elasticity, 1,0. 
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been presented represent a normal phase of development, although 
admittedly in a more concentrated and perhaps more rural setting. 
Nonetheless, the nuclear energy center concept differs in two ways. 

First, the adoption of a nuclear technology for electrical genera-
tion brings about a fuel cost saving (at present prices), but entails 
a higher capital investment — perhaps 25% higher than coal-fired 
facilities of equal output. Moreover, although there is some cost 
saving associated with standardization and economies of scale in an 
NEC, there is a higher outlay for transmission networks. The manner 
in which the assessor sets the value of the facility for tax purposes 
will therefore play an important role in determining the property taxes 
an NEC will pay relative to the dispersed site. Use of an "income" 
method, for example, could offset differing capital costs between various 
types of facilities, whereas use of an "accounting value" method would 
cause a higher tax assessment. Traditionally, the latter method is used 
to assess utility property.5 

Second, through the use of an energy center or a series of centers, 
a state could adopt electrical production as an "export industry," much 
as certain states export manufactured goods or raw materials. As shown 
in Table 7, the major revenue difference in producing electricity for 
consumption at home or for export is found in sales tax revenues, and 
these revenues would accrue regardless of the mode of generation. Case 
1 (which provided the statistics for Fig. 4) assumes that 25% of the 
center's output is consumed in Alabama with the residual being exported 
to other states, whereas Case 2 assumes that only the power that is 
consumed is produced. Revenues in the two cases vary roughly in propor-
tion to production, differing only by sales tax receipts. Case 3 assumes 
that 100% of the center's output is produced and consumed in Alabama. 
Revenues generated are only slightly higher than in case 1, differing by 
the consumption-based sales tax levy, even though electricity consumption 
is assumed to triple. There would, therefore, appear to be a powerful 
financial incentive for states to attempt exporting electricity because 
their revenue systems primarily consider the location of electricity 
production rather than electricity consumption. 



Table 7. State and local tax revenue in Alabama related to 
alternative arrangements for electrical generation0 

Case 1 
Power export 

Case 2 Case 3 
Dispersed site Full consumption 

Arrangement 

Capital investment 

Revenues 
Sales taxes 

2% utility license tax, $ 
4% sales tax6 

5% corporate income tax0 

Local taxes, $ 
0.61% property tax^ 

Total revenue, $ 

100% of output 
produced in 
Alabama, 25% 
consumed in 
Alabama 

12,500,000,000 

3,500,000,000 

70,000,000 
14,600,000 
42,000,000 

76,300,000 

202,900,000 

25% of output 
produced and 
consumed in 
Alabama 

3,125,000,000 

875,000,000 

17,500,000 
14,600,000 
10,500,000 

19,075,000 

61,675,000 

100% of output 
produced and 
consumed in 
Alabama 

12,500,000,000 

3,500,000,000 

70,000,000 
58,400,000 
42,000,000 

76,300,000 

246,700,000 

s) •J 

Taxes as percent of income, % 5.8 7.0 7.0 

Tax revenues correspond to 1972 tax rates. 
Assuming 41% of electricity is taxable. 

Q 
Assuming taxable income is 30% of revenues. 
"̂ Assuming facility is assessed and taxed at state average. 
Source: Oak Ridge National Laboratory; calculated from 1972 Census of Governments and 

1970 Statistics of Privately Orned Utilities. 
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Finally, all examples given thus far have assumed that the utility 
corporation in question has been investor-owiied and therefore subject 
to taxation in much the same manner as other corporations. If, on the 
other hand, the facility is government-owned, the facility would not 
be liable for taxes, but would in all probability make payments in lieu 
of taxes. Such payments would likely be lower than in the investor-
owned case; they would also be distributed quite differently and would 
not be subject to variation due to differing state and local law and tax 
rates. 

The Tennessee Valley Authority, for example, is empowered to pay 
5% of its gross revenue to states and counties in lieu of actual taxes. 
In 1972, TVA made payments of this type totaling $25 million, of which 
96% went to state governments. This contrasts with the River Bend 
calculations mentioned above, which indicate that 8.3% of revenues would 
be paid to states (excluding sales tax) at national average tax rates, 
but more than 80% of revenues would go to localities. If nuclear energy 
centers were adopted, the concurrent adoption of legislation that would 
reverse this distribution would not be surprising. 

3. CONCLUSIONS AND POLICY IMPLICATIONS 

3.1 Conclusions 

The evidence and analysis presented above yield two general 
conclusions: 

1. The numerous differences in the legal basis for public sector 
activities in the 50 states suggest that site-specific analysis 
will be necessary to ascertain firm conclusions. Each state 
has adopted individualistic institutions for providing services, 
and although general conclusions may be drawn from a survey of 
states, specific conclusions will remain tentative. Moreover, 
it is highly likely that new legislation to deal with the 
nuclear power industry, and particularly nuclear energy centers 
if they are adopted, will be rapidly forthcoming. 



24 

2. Although it appears that the scale of a nuclear energy center 
would almost universally concentrate both benefits and costs 
accruing to individual states and communities to a greater 
degree than do dispersed sites, it is necessary to place these 
impacts in the context of future levels of activity, although 
the attendant difficulties in doing so are admittedly trouble-
some. Even after such adjustment is made, it would appear that 
nuclear energy centers could drastically modify the entire 
taxable capacity of the less populated states and that the 
major problem to be faced by states is an equitable distribu-
tion of public service demands and benefits. 

In addition to these general conclusions, several more specific 
observations may be made: 

1. Taxable capacity additions resulting from either dispersed 
or concentrated sites will depend primarily on whether facilities 
are investor-owned (and therefore subject to taxation) or 
government-owned (and therefore likely to make payments in 
lieu of taxes that are less than would occur through taxation). 

2. Additions to taxable capacity resulting from either dispersed 
or concentrated sites likely will fall on sparsely populated 
areas through the property tax mechanism, but in the case of 
concentrated sites will be several orders of magnitude larger 
since they occur in a single area instead of a number of areas. 
This latter case suggests that the property tax, as traditionally 
levied, may well be totally inadequate for the concentrated 
case and that new state legislation will precede the location 
of a concentrated site. The intent of this legislation will be 
to provide for an equitable total level of taxation and an 
alternative distribution of tax proceeds and to prevent the 
loss of potential revenues from within state boundaries. 

3. Public service requirements for dispersed sites will be pri-
marily associated with the construction phase and divided among 
a number of local jurisdictions. ?ast research has shown that 
the impact in this instance will hinge on whether the work 
force commutes inward or whether it is locally domiciled, with 
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Che latter alternative requiring the provision of a wide range 
of public services over a limited time. In the concentrated 
case, the construction work force will be a permanent feature 
of the center and, therefore, will require a full range of 
public services throughout the existence of the facility. This 
latter instance suggests the possibility of a "new town" that 
would permit planning and regulation activities superior to those 
of the dispersed alternative, but which would also increase 
the resident population of an area chosen for its low popula-
tion density. 

4. To the extent that benefits associated with power reactors 
exceed service sites, the nuclear energy center could permit a 
state to adopt electrical production as a major export industry, 
particularly if it can meet population, cooling, and other 
requirements that its neighbors cannot. Such a situation could 
provide for a significant redistribution of wealth on a regional 
basis, and could create incentives for competition among states 
for energy production facilities. However, because states 
could not compete equally well in energy facilities due to 
unequal resource distributions such as abundant water for 
cooling, the adoption of an NEC strategy could result in inter-
state tax dollar redistributions, in turn leading to pressures 
for interstate tax sharing. 

3.2 Implications for Federal Policy 

Three separate Federal policy issues are suggested by these findings. 
First, the adoption on a widespread basis of a technology that would 
involve as large a capital investment as has been suggested for a nuclear 
energy center is potentially a powerful tool for redistributing national 
wealth and effecting regional development. This scale issue and its 
concomitant effects may, in fact, be a primary nontechnical issue under-
lying the choice between a consolidated and a dispersed siting strategy. 
Nuclear energy center siting decisions should therefore be undertaken and 
planned within the framework of a policy for national development and 
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growth that includes consideration of Federal influences on other natural 
resource and energy-related activities. In many ways the factors deter-
mining the location of various energy enterprises are distributed much 
as are world energy resources, and the recent trend in redistribution of 
world wealth toward oil-producing nations could well be paralleled 
domestically once a given mode of energy production is adopted. 

Second, the availability or nonavailability of sites for nuclear 
energy centers relative to dispersed sites, coupled with a potential 
for high public sector payoffs, could result in either competitive or 
monopolistic behavior on the part of states, depending upon the particular 
circumstances involved. Such behavior would result primarily from states 
seeking to create energy export markets, but could conceivably result 
from states seeking "domestic" energy independence. 

When all else is equal, tax costs could influence a decision to 
locate, and states could foreseeably bid against one another for the 
privilege of housing a regional energy center. All else is seldom equal, 
however, and an equally likely scenario could portray one state acting as 
a monopolist in the electrical energy market by virtue of water rights 
or low population densities and exacting what would amount to a tariff on 
electricity passing outside its boundaries. An alternative case might 
see upstream states producing electricity to be sold to downstream states 
who, by virtue of the existence of an upstream facility, might be pre-
cluded from producing power by means of a similar technology. These 
cases are admittedly polar and are designed to illustrate points, but 
they do depict a type of behavior that is commonly exhibited in the 
private sector of the economy and that could conceivably exist among 
political jurisdictions, given sufficient incentives. Clearly, key 
resources and population densities are sufficiently commingled with state 
boundaries to pevmit each of these examples and others as well. 

Third, owing to advantages in avoidance of taxes and therefore 
mitigation of the two issues described above, there may be considerable 
pressures brought to bear by the electrical industry for the Federal 
government to sponsor or underwrite nuclear energy centers and perhaps 
even large dispersed installations. For several reasons, the Federal 
government may wish to resist pressures attributable primarily to these 
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reasons. For example, cost savings due to avoidance of state and local 
(as well as Federal) taxes that would otherwise be passed along to con-
sumers tend to encourage electrical consumption at levels higher than 
would exist under privately owned arrangements. Such an incentive is 
counter to existing Federal conservation policy and encourages excess 
investment in electrical generating capacity. Precedents for lower-priced 

power that may be at least partly attributable to tax payments currently 
exist in the Tennessee Valley and Pacific Northwest. Although in-lieu-
of-tax payments admittedly would exist and likely would be necessary to 
provide incentives for states and localities to cooperate with siting 
decisions, the level and distribution of these revenues could be at 
substantial variance with tax payments realized from the present 
electrical industry. 



28 

REFERENCES 

1. 1972 Census of Governments. 

2. A. D. Manville, "A Survey of the Extent of Unneutrality Toward 
Energy under State Excise, Property and Severance Taxation," 
Studies in Energy Tax Policyt G. M. Brannon, ed., Ballanger 
Publishing, Cambridge, 1975, p. 43. 

3. 1972 Census of Governments 2(1): 12. 

4. See, for example, Edmund Faltermayer, "The Hyperinflation in Plant 
Construction," Fortune, November 1975. 

5. Of the three most prominent methods for affixing value — the sales 
method, capitalized income method, and replacement value net of 
depreciation (net worth) method — only the last is generally con-
sidered appropriate for such unique structures as power stations. 
Application of the sales method requires data on sales of comparable 
parcels, and such properties are rarely sold. Capitalized income 
is usually considered inappropriate, for public utilities generally 
negotiate income with a regulatory agency. The net worth method of 
appraisal, in essence, requires the development of a reconstruction 
schedule based on current prices and a depreciation schedule that 
reflects the effects of physical and technical obsolescence. Pre-
paring such schedules, particularly for a power reactor, is a 
specialized task, and often the cost schedule of the utility is the 
basis on which net worth is based. However, to the degree that 
accounting value falls steadily over time, reflecting plant 
obsolescence, it has been suggested that a net income appraisal method 
would stabilize tax assessments. Were such a policy adopted, it 
would "smooth over" capital cost differences between nuclear and 
conventional power stations, resulting in a lower assessment for the 
more capital-intensive nuclear stations. 


