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Abstract 

NUCLEAR ENERGY CENTER FINANCE AND 
OWNERSHIP CONSIDERATION 

Finance and ownership alternatives for a nuclear energy center (NEC) in 

South Carolina are analyzed in the context of the capital market and tax 

differences among alternatives. The ownership -alternatives considered are 

1) the private or private/public joint venture, 2) ful l public ownership 

and 3) a hybrid ownership form featuring federal involvement in the in i t ia l 
r 

site development and permit phase, followed by a transition to private 

ownership. Public ownership is associated with considerably lower out-of-

pocket costs than private ownership; the difference between the two, however., 

is related to subsidies from other parts of society to electricity customers 

of a publicly owned NEC. 

The attitudes of participating ut i l i t ies on ownership forms are examined, 

with the finding of general strong opposition to increased federal involvement 

in the electric u t i l i t y industry through NEC ownership. 

The conclusion is that the private-private/public joint venture is the 

preferable ownership form and that public ownership should be employed only 

i f the private sector fa i ls to respond to future energy demand. 

DISTHIBUTIQN OF THIS CGCUK^T 13 UMUTAiTCT> 
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NUCLEAR ENERGY CENTER FINANCE AND 
OWNERSHIP CONSIDERATIONS 

Introduction 

The Nuclear Energy Center concept has been proposed as a means of 

both reducing the cost of nuclear generation of electricity and as a 

means of improving the safeguarding of nuclear materials and of contri-

buting to increased safety in operation of nuclear reactors. The NEC 

concept, as envisoned by such early proponents as Alvin Weinberg of the 

Oak Ridge National Laboratory, has been studied extensively in two broad 

surveys, one by General Electric for the National Science Foundation and 

the other by the Nuclear Regulatory Commission. The NRC study, Nuclear 

Energy Center Site Survey - 1975, represented the f i r s t stage of a series 

of studies which have culminated in the present site-specific study. 

The site selected for study (a result of the previous studies) is in 

Anderson County, South Carolina, adjacent to Lake Hartwell. 

For purposes of the present study, i t is assumed that an NEC located 

at the Hartwell site would generate electricity which would be distributed 

to privately owned and publicly owned ut i l i t ies in the three states, 

South Carolina, North Carolina and Georgia., 

The following assumptions are made regarding design and scheduling 

parameters: 

Item Quantities/Type 

Unit capacity (nominal) 
Configuration 
Total capacity of NEC 

1,250 MWe 
4 clusters of 3 units 
15,000 MW 



Item 

Minimum site area required 

Cooling system 
Cooling water consumption 

(average) 
First Unit on Line 
Construction frequency 
Construction finished 

Quantities/Type 

12.25 square miles (square 
"array) 

8.5 square miles (linear array) 
Cooling towers - natural draft 
22,000 GPM, each unit 
264,000 GPM, entire NEC 
Year 1990 
One unit.every 18 months 
Year 2007 

The short-term prospects for generation of electricity by nuclear 

fission in l ight water reactors are less than favorable due to a number 

of circumstances including inflation of capital costs, high interest 

rates and perceived safety problems in the aftermath of the Three-Mile 

Island accident. These short-term problems, however, should not be per-
n

 j) 

ceived as representing a final termination of al l nuclear power develop-

ment. Indeed, several recent major studies of eational energy 

policy and energy future have favored continued development of the 

nuclear generation of electricity. 

Four of the most recent major energy studies are those of the Harvard 

Business School, Resources for the Future, Ford Foundation, and the National 

Academy of Sciences. The Harvard Business School study, Energy Future, by 

Robert Stobaugh and Daniel Yergin, is relatively pessimistic about the potential 

contribution of nuclear power for the remainder of the twentieth century. This 

pessimism is primarily reflated to the problem of permanent disposal of spent 

\reactor fuel , a problem which national policy has not yet resolved. Despite 

this pessimism toward nuclear power, however, the general conclusion of 

the study favors the continuation of energy production from each of the 

present conventional sources--oil, gas, coal and nuclear. The Harvard 



Study emphasizes the potential returns from further allocation of re-

sources to the areas of conservation and solar energy. 
i> 

The Resources for the Future Study, Energy in America's Future, 
// 

directed by Sam H. Schurr, stresses the need for a political concensus 

in providing for the future supply of energy. The study points to the 
i 

present political opposition to nuclear power and argues that resolution 

of the safety and health issues is an important task for future deci-

sions. The conclusions of the study emphasize the need for an energy 

strategy which pursues a broad array of energy supply possibilities, no 

one of which should be allowed to dominate. 

The Ford Foundation Study, Energy: The Next Twenty Years, points out 

the rising production cost of energy and argues that society should 

benefit from a policy which makes energy prices reflect the true value 

of energy. This study recognizes the current problems with nuclear power, 

but concludes that "despite continuing concerns about nuclear weapons 

proliferation, reactor safety, and radioactive waste disposal, we recommend 

that nuclear power not be excluded as an energy option, either in the 

United States or abroad and either in the short-run or in the long-run." 

Energy in Transition 1985-2010, is the 1979 report of the Committee 

on Nuclear and Alternative Energy Systems (CONAES), of the National 

Academy of Sciences. The conclusions of this study focus on the impor-

tance of conservation, ,the crit ical short-term problems associated with 

petroleum, the desirability of a balanced combination of coal and nuclear 

fission as the intermediate-term options for electricity generation and 

the need to keep the breeder option open, especially for-use i f future 

energy consumption grows at rates approaching the upper end of the range 

currently forecasted. 



The message of each of the cited studies is that, although 

nuclear power faces a d i f f icu l t time during the next twenty years, 

abandonment of the nuclear generation of electricity is not 

recoirmended. The need for diversification in the nation's 

energy supply mix works against the abandonment of any of the nation's 

present important energy sources. Although the cited studies do not 

address nuclear energy centers specifically, their conclusions support 

the pursuit of national policies which would help solve some of the 

present problems of nuclear energy. In this respect, therefore, the 

interest in nuclear energy centers is reinforced by these studies. 

Gerald Garvey, in his recent book, Nuclear Power and Social 

Planning (1977), has made another argument supporting the continued 

development of light water reactor technology. His argument is that 

light water technology should be viewed as a bridge to the potential 

nuclear power of the future: fusion power. Light water reactors, 

especially in the absence of breeders, are not a long term solution 

to energy problems because of the f ini te supply of uranium and other 

f iss i le material, but fusion may represent a long term solution. The 

CONAES report is more cautious in discussing fusion power, and suggests 

that its long term viabil i ty will not be known without considerably 

more research. 

Scope of this Report 

This report is addressed to the issue of finance and ownership 

alternatives for a nuclear energy center in South Carolina. I t begins 

by reviewing previous related work both in the Phase I I I NEC study and 

in earl ier studies. 0 The second and third sections are concerned with 

the market for electricity in the three state area and with current 
o 
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national energy policy. The next section of the study describes the 

leading alternative ownership forms and analyzes the strengths and 

weaknesses of each form including a comparison of financial and tax 

considerations. Following a discussion of the attitudes of the participating 

u t i l i t i es , the fjnal section of the report draws conclusions about the most 
'O 

desirable ownership form based on the judgment,of the authors as well as on 

the comnents provided by the participating ut i l i t ies and other interested parties. 

Review of Previous Studies 

A. NEC Phase I I I Studies 
O 

1. South Carolina Energy Research Institute study on alternative 

ownership forms. The SCERI study identifies broad alternative 

ownership forms for a NEC and discuss the advantages and dis-i * 

advantages of each form. This report suggested that 3 forms of 

ownership appear to be infeasible at the outset: private owner-

ship by single u t i l i t y , public ownership by single state and 

public ownership by one or a few municipalities. This l e f t the 

remaining alternative ownership forms: (a) joint venture among 

private u t i l i t i e s , (b) joint venture among two or more state 

agencies;- (c) federal ownership, (d) mixed ownership, for example 

private-state, private-federal, state-federal or combination pri-

vate state, federal and municipal. The major trade-off associated o 
with the selection among these ownership forms is the lower capital 

costs associated with public ownership as a result of tax subsi-

dies as compared to the more traditional American system form of 

private ownership with higher electric rates in that form follow-u . ? 
ing from a smaller degree of subsidization. 



The study by the law firm, Lowensteiri, Newman, Reis, Axelrad and 

Tol l . (LNRAT) The LNRAT study is addressed primarily to legal 

ilnd tax considerations. I t proposes three basic ownership forms 

assuming ownership participation by four private u t i l i t y com-

panies and the South Carolina Public Service Authority. 

a. Ownership of undivided interest in the NEC through a tenancy 

in common among the five participants. 
Y ) 

b. Formation of a generating company which would own the NEC 

and sell the output to the participants. 
i j 

c. Ownership by an ag-vcyior authority representing one or more 

of the three states concerned. 
n 

The study considers the implications of the Public Ut i l i ty 
u 

Holding Company Act and of the availabil i ty of tax exempt 
o 

financing to public agencies for the three ownership forms con-

sidered. These considerations tend to work against the feasibi-

l i t y of both the generating company ownership form and the ful l 

ownership by a state agency or interstate authority. In general, 

tax exempt bonds may not be used to finance a generating fac i l i ty 

i f more than 25 percent of the0output of the fac i l i ty is u l t i -

mately corrmitted to a private entity. Public bodies may, however, 

own undivided interests in a generating faci l i ty and retain tax 

exempt status for bonds which finance only that fraction of the ii 

fac i l i ty belonging to the public entity. 

Hence, the LNRAT study tends to jfavor the ownership of un-

divided interests as the leading ownership form of the three forms 

considered. The study also recommends as an alternative form the 

use of a federal or multi-state agency for the purpose of con-
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trolling site development. The responsibility for financing, 

constructing and operating individual generating faci l i t ies would 

remain in the hands of the participating ut i l i t ies . 

3. The Robert R. Nathan Associates report, Alternative Ownership 

and Cost of Financing Study, March 1980. The Nathan report com-
fy 

pares the two polar cases of full private ownership and full 
r 

public ownership with mixed forms of ownership. Each form is 

seen to have advantages and disadvantages and no clear conclusion 

is reached regarding the dominance of a particular alternative. (i 
The issue of reduced cost of capital and £he accompanying subsidy 

in public ownership forms is stressed in comparison to the higher 
i 

cost of capital but higher degree of traditional political accep-

tance of the private ownership form. A financial model is employed Ci 

to simulate cashflows over the l i fe of th'fe NEC, with the conclu-

sion that government ownership is associated,.with significantly 

lower cash outflows due to tax and cost of capital advantages. 
-o 

B. Earlier NEC Studies 
o ̂  

1. Nuclear Energy Center Site Survey - 1975, Nuclear Regulatory Commission, 

, 1975. The most comprehensive analysis of alternative ownership 

forms of earlier studies is found in the NECSS. This study points 

to the inevitabil ity of some degree of federal involvement; how-

tj ever, the issue of whether ownership would be federal, state, 

private, or mixed in nature is not resolved in any final manner. 

The study focuses on the problems of coordination inherent in 

vfederal-state and inter-state relationships. 



The General Electric Study, Assessment of Energy Parks versus 

Dispersed Electric Power Generating Facil i t ies, 1975. The G.E. 

study suggests that the most"promising ownership form would be 

a jointly owned generating company, and notes that this form 

would require exemption from some provisions of the Public Ut i l i ty 

Holding Company Act. Tenancy in common is recognized as a leading 
» 

alternative. I t also observes that the NEC ownership could be 

completely separate from the participating ut i l i t ies and that this 
<7 

separation is consistent with recent suggestions by some that the 

separation of generation from the transmission and distribution 

function may be the future direction in the electric u t i l i t y industry. 

The National Academy of Public Administration Study, Institutional 

Aspects of the Energy Centers Concept. 1977. The study does not 

consider ownership alternatives directly, but offers some insight 

into the issue of taxation. In particular, the problem of equity 

may become a serious issue depending on the taxation and revenue 

distribution practices of the local and state governments in-

volved. The reception whiBJi a proposed NEC wil l have in the 

site chosen 

is l ikely to depend directly on the perceptions 

of local citizens regarding the equity of taxation and tax 

revenuejrffects. This consideration has important implications 

for the form of ownership, given the differential tax status of 

private, state and federal ownership. 

The Hanford Nuclear Energy Center: A Conceptual Study, September 

1978. The Hanford study is site-specific and 

Hanford federal reservation in the state of Washington, on which 

nuclear energy center development has already begun with 4 units 
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>i 

s under construction or in tfte planning stage by the Washington 

Public Power Supply System (WPPSS), a publicly owned generating 

and wholesaling system. There appears to be considerable interest 

in the Hanford site by private u t i l i t ies in the area. 

The Hanford study devotes l i t t l e coverage to the issue of owner-

ship alternatives because the ownership form has already emerged: federal 
'j"x ̂  '1 V\ 

ownership of land, with single or joint public/private ownership 

of individual generating units." (Recently, however, a privately 

owned u t i l i t y , Puget Sound Power and Light Company, entered negotia-

tions for the purchase of land within the Hanford reservation for a 

nuclear generating plant s i te . ) * 

Current Federal Energy Policy 

The National Energy Act of 1978 addressed the issues of 1) Power-

plant and Industrial Fuel Use, 2) Public Ut i l i ty Regulatory Policies, 

3) National Energy Conservation Policy, and 4) Energy Taxes. Nuclear 

energy policy is conspicuously absent from the Act. However, some of 

the provisions of the Act affect nuclear energy and the prospects for a 

Nuclear Energy Center indirectly. 

The' Powerplant and Industrial Fuel Use provisions of the Act require 

most new and existing generating plants to substitute other fuelsjfor 

petroleum and natural gas boiler fuels. Recent trends in petroleum and 

natural//gas prices would tend to have the same effect in the absence of 

the ActJ The effect of both the Fuel Use Act and the trends in petroleum 

and natural gas prices is to increase the potential demand for nuclear 

generation, especially in regions with str ict air pollution standards 

and/or relatively high delivered"coal costs. 

•Nuclear News, Vol. 23, No. 7, May 1980, p. 34. 
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The Public Ut i l i ty Regulatory Policies Act amends the Federal Power 
// ' I 

Act to give the Federal Energy Regulatory Commission certain powers to 

require or to suggest that electric ut i l i t ies make greater use of inter-

connection, wheeling^and pooling as a means of conserving energy or 

capital:, Depending on how aggressively FERC chooses to pursue its powers 

under this section of the Act, electric u t i l i t ies may be more receptive 

to participation in an NEC. Further, construction of an NEC would require 

greater intar -ut i l i ty coordination and load sharing, especially in the 

construction and start-up period. 

These considerations reflect the complex inter-relationships between 

an NEC and othfer aspects of federal and state u t i l i t y regulatory policy. 

The deliberations and rulings of the Nuclear Regulatory Conmission since 

the Three Mile Island accident also have an important bearing on the 

viabi l i ty of nuclear generation and on the degree of interest l ikely to 

be shown by electric u t i l i t ies in, the NEC concept. 

Because of these inter-relationships between an NEC and federal 

energy policy, the choice between federal ownership and a private u t i l i t y -

public, u t i l i t y joint venture as discussed in this study is extremely 

sensitive to the future direction of federal policy. Obtaining a meaning-

ful reading on the views of private ut i l i t ies ' toward an NEC is d i f f icul t 

at the present time because of the high degree of uncertainty regarding 

the direction of NRC and other federal nuclear policy. 
Present Ownership Structures in the Electricity 
Markets of South Carolina, North Carolina and Georgia 

A discussion of the ownership alternatives for a nuclear energy 

center must necessarily consider the present ownership patterns in the 

potential marketing area for the NEC. This area is assumed to be the 



three states of South Carolina, North Carolina and Georgia. The present 

position of privately and publicly owned ut i l i t ies in these three states, 

as well as in the South Atlantic region and the U.S. as a whole is shown 

in Tables 1 and 2. In general, privately owned ut i l i t ies account for 

larger shares of the generation of electricity than electricity sales. 

This difference is due to the existence of numerous municipal and 

cooperative electric u t i l i t i es , most of which are only retailers of power. 

The privately owned ut i l i t ies accounted for 94 percent of total generation 
\ r' 

in the three state area in 1978 as compared to their 79 percent share of 

sales. Publicly owned uti l i t ies. , on the other hand, accounted for 21 

percent of electricity sales but only 6 percent of generation in 1978. 

In considering the alternative ownership forms for a nuclear energy 

center, the likely distribution of electricity sales and generation in 

the future becomes important. The proposed NEC is assumed to have a 

total of 15,000 megawatts of capacity. I t is instructive to consider 

what proportions of this, capacity increment would likely be sold by 

private ut i l i t ies relative to publicly owned ut i l i t i es . 

The present generating capability of each of the 5 participating 

u t i l i t i e s , along with the respective peak loads, is shown in Table 3. 

Projections of future levels of peak demands for the southeastern region 

have recently been made by the Southeastern Electric Reliability Council 

(SERC). The SERC projections indicate a compound annual growth rate of 

peak demand of about 4.4% between 1978 and 1995. Peak load for the 5 

u t i l i t i e s , which was 27,704 MW in 1978, would grow to 57,604 MW by 1995 

when projected at the 4.4% SERC growth rate (See Table 4). O 

Taking into account the future generating capacity already planned 

or under construction (Table 5), the expected additional generating 
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capability required among the participating ut i l i t ies by 1995 can be 

projected. As shown in Table 6, the 5 u t i l i t ies are projected to require 

an additional capacity increment by 1995 (beyond capacity now in the 

construction or planning stages) of very nearly 15,000 MW. 

I f this net capacity increment were distributed among all privately 

owned and publicly owned ut i l i t ies in the 3 state area according to their 

1978 generation shares, only about 6.3 percent or 954 megawatts would go 

to publicly owned u t i l i t i es . I f , on the other hand, the net capacity 

increment should be divided among the privately owned and publicly 

owned ut i l i t ies according to their 1978 sales shares, the publicly owned 

ut i l i t ies would account for about 21 percent or 3,181 megawatts. I f 

only the 5 participating ut i l i t ies are considered, an ownership distr i -

bution based on 1978 peak loads would consist of 95.5% private ownership 

and 4.4% public ownership. (See Table 7.) 

The inference to be drawn from Table 5 is that i f a 15,000 megawatt 

NEC is constructed by the 1995-2000 period, existing publicly owned u t i l i -

ties in the 3 state area might be expected to seek ownership shares in the 

faci l i ty rang. • from 4 percent to 21 percent. The lower ownership share 

would occur i f the municipals and co-ops continue to depend upon privately 

owned ut i l i t ies for a substantial fraction of'their wholesale electricity, 

while the larger share would apply i f the municipals and co-ops were to 

pursue integration into generation. 

Consequently, these projections, which are made for purposes of i l lus-

tration only, suggest that a nuclear energy center could be about 12 percent 

publicly owned without changing the present ownership patterns of generation 

in the 3 state area. The publicly owned u t i l i t i es ' share could be as high 

as 35 to 40 percent while remaining consistent with the present ownership 

distributions of final electricity sales in the 3 state area. 
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An ownership form which represented a private-public joint venture 
11 

could be envisioned for discussion purposes as a two-thirdby private-one-

third public arrangement, with the (.ipwer generated by the publicly owned 

segment of the center being distributed to the numerous municipals and 

co-ops in the 3 state area. The problem with such a form is that of 

coordinating the individual interests of the large number of individual 

entities involved. Perhaps a federal authority or interstate compact 

would be needed to oversee this function. 

Analysis of Alternative Ownership Forms 

This section describes the leading alternative ownership forms and 

comments on the relative merits of each. 

A. Ownership of an Individual Interest by Each" Participating Ut i l i ty 

as a Tenant in Common. This form would be a joint venture among 

the four private utilities*and the South Carolina Public Service 

" Authority. Given the relative sizes of each participant, the 

venture would necessarily be predominately privately owned. Con-

sequently, financial advantages of this form over dispersed sites 

would be minimal. The Public Authority could use tax exempt bonds 

to finance its share, but since its share would be the smallest of 

the five participants, the capital raising advantages would be minor. 

Problems of coordination and control would necessarily accompany 

this form. Ut i l i t ies have traditionally taken a str ict view of their 

individual accountability with respect to the abi l i ty to meet peak 

demand. Their outlook on the reliance on a nuclear energy center as 

part of base load generation is explored in the interview phase of 

this study. 

•Carolina Power and Light, Duke, Georgia Power and South Carolina 
Electric and Gas. 



This ownership form has the desirable characteristic of minimizing 

the degree of public subsidization in electrical generation, primarily 

a private good. The NEC, i f privately owned, would be subject to the 

ful l array of state, local and federal taxes. This feature would 

help to insure that the cost of providing the public services to meet 

demands registered by the physical plant and employees of an NEC would 

be charged to the fac i l i ty and ultimately to the consumers of the 

electricity generated. This feature would help to prevent the NEC 

from being a fiscal burden on the host local and state government. '"' 

The tax status of the publicly owned fraction of the NEC could 

be negotiated with the respective local and state governments con-

cerned. Public u t i l i t i es typically make payments in lieu of taxes 

to partially defray the costs of the incremental public services 

requi red. 

The generating company form of ownership has been considered, 

but this alternative appears to be dominated by the individual 

interest form, both because of the provisions of the Public Ut i l i ty 

Holding Company Act and because the tax-exempt financing for the 

publicly owned segment might be lost under this form. (See the 

LNRAT report, "cited above.) 

B. Full Public Ownership (Government Owned-Company Operated) 

The fully publicly owned form could take one of two forms. 

First , ownership might be by the federal government, either directly 

or through a TVA type of authority. Secondly, state ownership, 

through a interstate compact could be adopted. 

Realistically, the interstate compact of state governments does 

not seem to be a very l ikely outcome. Of the three states in ques-

tion, only South Carolina has a strong tradition of state owned 
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public power. The South Carolina Public Service Authority (Santee 

Cooper) accounted for net generation of about 6 bil l ion kwh, or 

approximately 16 percentof the total generation in South Carolina 

in 1978. Public authorities operate at the retai l level in the 

other two states, but account for less than 5 percent of total k 

generation. Hence, the establishment of a three state interstate 

compact would require establishing completely new or greatly enlarged 
(i. 

public power organizations in both Georgia and North Carolina. Further, 

the ability of a' state owned entity to issue tax exempt bonds would 

be lost, since more than 25 percent of the output would be sold 

to private, u t i l i t i es . In the absence of any specific information 

about the prospects for such developments, existing institutional 

arrangements do not appear to be consistent with a future change 

in the direction of more state ownership. Consequently, the purely 

state ownership form appears less likely to be feasible than the 

private-public joint venture. 

The GOCO form of ownership, therefore, appears to be more suited 

to federal than to state ownership. One reason for this conclusion is that 

since major federal policy initiatives are judged to be a prerequisite 

for the renewal of interest in nuclear generation of electr icity, i t 

would seem natural for federal ownership of a nuclear energy center 

to be part of a broader pro-nuclear policy. Secondly, federal 

ownership might avoid some of the jurisdictional disputes and coordi-

nation problems inherent in an interstate compact. Third, a federal 

authority might have a somewhat easier time in dealing with other 

federal agencies such as NRC, although evidence on this point is mixed. 

In addition to the organizational advantages of federal owner-

ship, a savings in capital costs could also be expected. Since a 
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(i 
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federal authorityi r iuld ut i l ize a financial structure consisting of 
r ' >• i 

100 percent debi (,-iince federal authorities can typically enjoy 

bond yields approximately 1 percentage point below those of medium 

grade privately owned u t i l i t i e s , an overall capital cost savings of 

1 percentage point or greater could be expected. Offsetting 

this saving, however, is the implicit subsidy received by the NEC 

and its customersias a result of the favorable financial position of 

the federal government. 

Federal ownership is not uncommon in those parts of the economy 

where capital outlays are very large and perceived risk is relatively 
t ; 

high. Historically, however, federal participation in the electric 

u t i l i t y industry has been the exception rather than the rule. 

Proposed Hybrid Ownership Form 

Each of the previously discussed ownership forms has serious 

drawbacks. Form A appears to offer l i t t l e incentive for the privately 

owned u t i l i t i es to participate. Cost savings to the private u t i l i t i es 

would not be great in comparison to dispersed siting and the loss of 

individual control of generating capacity could be an important 

negative feature. Federal ownership as in form B, suffers because 

i t is not consistent with the free enterprise tradition in the pri-

vate electr icity industry and because i t would imply some public 

subsidization. Federal ownership is attractive, however, from the 

viewpoint of complying with regulations and abi l i ty to deal with 
fr--

O.L 1 - • i 

the licensing process. 

These considerations suggest that a hybrid ownership form might 

be a reasonable alternative between the positive and negative aspects 

of private ownership (with participation by state power authorities, 

municipals, and co-ops), and fu l l federal ownership. 



Presently, privately owned electric u t i l i t ies are extremely 

reluctant to order new nuclear capacity. This reluctance is related 

both to the high capital cost of nuclear plants and to the considerable 

uncertainty regarding federal policy changes and the length of time 

required to obtain construction and operating permits. Since regu-

latory uncertainty is one of the primary current obstacles to nuclear 

\\ 
development, federal assumption of the risks during the in i t ia l stages of 

nuclear energy center development is an appealina alternative. A^federal 
» ,, 

authority could acquire the land (or perhaps use land already in the 

federal inventory), issue design contracts for a modular standardized 

reactor design, begin site preparation work, and begin the licensing 
a 

process on at least the f i rs t several units. The federal authority 

could then fund the construction of some or al l units and seek 

operating permits. Upon completion of the construction process and 

receipt of the operating permit, the federal authority could then 

sell the completed reactor with license to a participating private 

or public entity. By assuming the front end risks of nuclear,''energy 

center development, the federal authority could make the nuclear 

energy center concept attractive to both the privately owned and 

publicly owned "uti l i t ies. 

This approach could include a built- in safeguard against over-

expansion. The abil i ty of the federal authority to turn over owner-

ship to private or publicly owned ut i l i t ies would depend upon the 

existence of demand for the output of each unit. This factor would 

tend to work against the building of a large federal establishment 

where none was needed. 

The eventual transfer of ownership from the federal authority to 

privately and publicly owned u t i l i t i es would be more consistent with 
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the free enterprise tradition in the electric u t i l i t y industry than 

would permanent federal ownership. The final ownership mix in this 

hybrid form would be some distribution between private and public \ 

ownership, depending upon the distribution of electricity sales at 
•V 

the time of completion of the NEC. 
'U/ 

A variation of this ownership alternative would be federal in-

volvement to the extent of land ownership, site development, and 

federal participation in the siting permit and construction permit 

phases. Construction and financing of individual units would be by 

individual u t i l i t ies or joint ventures. This approach would resemble 

the Hanford example in that the land would be federally owned, but 11 

would go beyond the Hanford approach by its inclusion of federal 

invol vemen.t in site development and the permit process. The federal 

assumption of this fraction of the front* «»jd risk might be sufficient 

to attract u t i l i ty interest in an NEC as opposed to dispersed siting. 

Federal involvement of either degree described here would tend 

to lead to more federal control of nuclear generation. The desir-

abi l i ty of more federal control depends on the future direction of 

national policy. The Rogovin report on the Three Mile Island acci-

dent, for example, has suggested the possibility of a federal operating 

group to provide trained operators and^supervisors for nuclear generat-

ing units, in cases where private ut i l i t ies may not be able to develop 

adequate operating staffs. Hence, greater federal control may evolve, 

with or without the development of an NEC. 

Critics of nuclear power may object that additional^federal 

subsidy to nuclear power is the last thing that is needed While 

this point of view is understandable, the nation's economy may not 

be able to afford the luxury of turning its back on nuclear power. 
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The federal government has been heavily involved in the development 

of nuclear power throughout its transition from military to peaceful 

uses. At some point in the future the nation may find i t no longer 

needs the energy generated by the atom. Until that time is reached, 

however, continued federal involvement appears l ikely. This hybrid 

ownership form is an alternative which uses federal involvement at 

the crucial phases of NEC development and then phases that federal 

involvement out as the degree of risk decreases. The federal assump-

tion of the front end risk would represent a "subsidy.to the electric 

ut i l i ty industry and ultimately to electricity consumers. The magni-
// 

tude of the subsidy could'be partially controlled by adjusting the 

price at which the generating faci l i t ies are sold to the participating 

u t i l i t i es . 
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„ TABLE 1 

ELECTRICITY GENERATION, 1978 
(Millions of KWH) 

-1 

Total Investor Owned 
Ut i l i t ies 

%of 
Total 

Publicly Owned 
Ut i l i t ies 

% of 
Total 

U.S. 2,206,448 1 ,721 ,321 78.0% 485,127 22.0% 

South Atlantic 397,379 371 ,497, 93.5% 25,882 (1 6.5% 

Georgia .52,526 ^ 50,413 96.0% 
0 // 
2,113 4.0% 

North Carolina 63,332 62,245 98.3% * 1,087 1 .7% 

South Carolina? 42,345 35,557 84.0% 6,788 ' 0 » 16.0% 

Three State Area 
(GA, NC, SC) 

158,203 148,215 93.7% • 9,988 6.3% 

^ , - t, -
SOURCE: Edison Electrical Institute, Statistical Yearbook, 1978. 
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• TABLE 2 

ELECTRICITY SALES, 1978 
' (Millions of KWH) 

u 
Total 

Final Sales Investor Owned 
Percent 

of 
Total 

a 

Publicly 
Owned 

Percent 
of 

Total 

U.S. 2,017,818 1,556,761 " s) 77.1% 461,057 22.9% 

South Atlantic 227,896 294,938 87.3% 42,958 12.7% 

Georgia^ 49,470 37,789 76.4% 11,681 23.6% 

North Carolina c- ,, 59,050 

35,809 

47,763 80.9% 11,287 19.1% 

South Caj-o îna 

,, 59,050 

35,809 28,405 79.3$ 7,404 20.7% 

Three State Area 
(GA, NC, SC) 

144,329 113,957 79.0% 30,372 21.0% 

SOURCE: Edison Electric Institute, Statistical Yearbook, 1978. 
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TABLE 3 

PRESENT GENERATING, CAPABILITY AND PEAK 
LOAD, PARTICIPATING UTILITIES 

(MW) 

Uti l i ty 
Generati ng 
Capability3 

(January 1, 1980) 

Peak 
Loadb 

(Annual, 1978) 

Carolina Power and Light 7,328 5,605 

Duke Power Co. 12,048 ° 9,439 

Georgia Power 12,318 9,158 . 

SCE&G 3,359 2,271 

SCPSA 1,449 1,231 

TOTAL 36,502 27,704 

SOURCE: Southeastern Electric Reliability Council, Coordinated 
Bulk Power Supply Program, 1580-1999, April 1980. 

bFERC, Form 1 Reports. 
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TABLE 4 

PROJECTED GROWTH OF PEAK LOAD, 
PARTICIPATING UTILITIES3 

Growth Rateb ^ m ™ * 

Actual " 
1978 - 27,704 

Projected 
1985 5.2% 39,505 

1990 4.7% 48,073 

1995 4.4% 57,604 

aCarolina Power and Light, Duke Power Co., Georgia 
Power, SCE&G, and SCPSA. 

^Growth rates are for 1978 to the year shown. Growth 
rates are derived from projections for the SERC region as 
shown in Southeastern Electric Reliability Council, 
Coordinated Bulk Power Supply Program, 1980-1999, April, 
1980. 
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TABLE 5 

FUTURE GENERATING CAPABILITY PLANNED OR UNDER 
CONSTRUCTION, PARTICIPATING UTILITIESa 

(MW) 

Carolina Power and Light 5155 

Duke Power Co. 4139 

Georgi a Power 4098 

SCE&G 1800 

SCPSA 2284 

TOTAL 17,476 

SOURCE: Southeastern Electric Reliability Council, 
Coordinated Bulk Power Supply Program, 1980-1999, 
Apri1, 1980. 

aNet of planned retirements. 
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TABLE 6 

PROJECTED GENERATING CAPABILITY, 
PARTICIPATING UTILITIES 

(MW) 

Actual 
1978 36,502 

Projected 1995 69,125 

Currently Planned or 
under Construction 17,476 

Projected Additional Capacity 
Increment Required by 1995 
beyond that Planned or Under 
Construction 15,147 

aProjected peak load from Table 4 plus 20% reserve 
margin. 
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TABLE 7 

ALTERNATIVE OWNERSHIP DISTRIBUTIONS OF PROJECTED 
GENERATED CAPACITY INCREMENT 

1978-1995 
(Thousands of KW) 

Projected Net Capacity Increment 15,147a Percent 

I . Ownership Distribution Based 
on 1978 Generation, 3 
State Area 

Privately Owned 14,193 93.7%b 

Publicly Owned 954 6.3%b 

I I . Ownership Distribution Based 
on 1978 Electricity Sales, 
3 State Area 

Privately Owned . 11,966 79.0%° 

Publicly Owned 3,181 21.0%c 

I I I . Ownership Distribution Based 
on 1978 Peak Load Among the 
5 Participating Uti l i t ies 

Privately Owned 14,481 95.6%d 

Publicly Owned 666 4.4%d 

aFrom Table 6. 
bFrom Table 1. 
cFrom Table 2. 
dFrom Table 3. 
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Financial and Tax Aspects of the Ownership Alternatives 

A. Assumptions 

For purposes of comparing financial and tax costs of the alterna-

tives, estimates are made on the basis of the costs of a single 1250 

MW unit, and then projected to aggregate amounts for the ful l 12 

reactor NEC. Monetary values used here are generally in 1978-79 

dollars, depending upon the source of data. 

I t is assumed that a typical 1250 MW unit in the NEC will have 

capital costs of $975 million, or $780/KW excluding interest costs, based 

on the cost estimates for the f i rs t unit from the EBASCO Services NEC Cost 

Estimate dated June 12, 1979. While subsequent units are expected to have 

somewhat lower costs, the discussion in this section should be considered 

to be i l lustrative rather than definitive in view of the high degree of 

uncertainty regarding future construction costs, interest rates and tax 

law changes. 

Alternatives considered will be ful l private ownership, state/ 

municipal/interstate agency ownership and ful l federal ownership. 

Combination forms could be analyzed by taking ratios of these single 

ownership forms. 

For purposes of discussion, i t is assumed that the future inflation 

rate is 10 percent for an indefinite period, an assumption which hope-

fully errs on the high side. Changes in inflation rates from this level 

would tend to have similar effects on each alternative ownership form, 

leaving relative positions unchanged. 

Each unit in the NEC is assumed to have an economic l i f e of 30 years, 

and to achieve an average capacity factor of 60 percent, approximately 

the industry average for nuclear units in 1978. 
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B. Financial Aspects 

In general, private ownership would have the highest capital financing 

costs, with federal ownership second and state ownership third. These 

relative positions are related to the lower perceived risk associated 

with federal agency bonds relative to private u t i l i t y bonds, the abi l i ty 

of federal and state agencies to use 100 percent debt financing, and the 

income tax-exempt status of state and municipal agency bonds. 

A study of yields on newly issued u t i l i t y bonds relative to the 

yield on long term U.S. Treasury bonds issued during the same months over 

the period 1967-1978 produced yield differentials as shown in Table 8. 

TVA bond yields averaged 1.4 percentage points higher than U.S. Treasury 

bonds, while Duke Power bond yields were 1.9 percentage points higher and 

Santee Cooper bonds were .2 points lower. 

Assuming that the long term Treasury Bond yield wi l l approximate the 

inflat ion rate, the following bond yield patterns are projected for the 

study period: 

U.S. Treasury Bonds 10.0% 
Federal agency (e.g. TVA) 11.4% 
State Agency (e.g. Santee 9.8% 

Cooper) 
Private Ut i l i ty (e.g. Duke 11.9% 

Power) 

The private u t i l i t i es are projected to employ a capital mix of 70 
' > 

percent debt plus^preferred stock and 30 percent common stock. The 

return on common stock is assumed to be 14 percent, while both debt 

and preferred stock are assumed to yield 11.9 percent, as shown above. 

Hence, the weighted average cost of capital is 12.5 percent (11.9% x 

.7 plus 14% x .3) . 

Comparative annualized capital charges on a total and per kwh basis 

are shown in Table 9. 
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C. State and Local Taxation in South Carolina 

Property taxes in South Carolina are assessed and collected at the 

county and municipal level, subject to the valuation provisions of 

state law. Currently, industrial and u t i l i t y property is assessed 

at lO'-i percent of fair market value on a state-wide basis. The millage 

rates pertaining to a particular locality are then applied to,this 

assessed value to determine the annual tax l i ab i l i t y . 

In Anderson County, South Carolina millage rates presently average 

about 222 mills in unincorporated areas, with the actual rate varying 

among school districts. 

The property of federal, state and local governments is exempt from 

the property tax. Such units frequently make payments in lieu of taxes 

on u t i l i t y property; however, these payments are generally less than 

the corresponding property taxes assessed to a private u t i l i t y . 

A nuclear generating unit with a fair market value of $975 million 

would have the following property tai< l iab i l i ty in Anderson County i f 

privately owned: 

Fair Market Value $975 Million 
Assessment Ratio x 10% % 

i: Assessed Value $102.4 Million Q 
Mi 11 age Rate .222 

Annual property tax 
l i ab i l i t y $22.7 Million 

Thus, the annual property tax l i ab i l i ty for each generating unit would be 

in excess of $22 million at current price levels and tax rates. 

The State of South Carolina collects a franchise tax and.power tax 

on electric u t i l i t i es . The franchise tax is 1 mill per dollar of property 

plus 3 mills per dollar of gross receipts. The power tax is h mill per 

kwh on sales of electricity for resale and on sales to ultimate customers. 
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Electricity exported from the state is exempt from both the franchise 

tax and the power tax. On the basis of 1978 patterns of electricity 

sales in the three states (South Carolina, North Carolina and Georgia), 

the share of total NEC output exported is estimated to be 75 percent, 

with the remaining 25 percent of generation sold in South Carolina. 

An estimate of the state franchise and power tax paid by a repre-

sentative generating unit is as follows: 

Franchise tax 
Property: .001 x $975 million = $975,000 x 25% = $243,750 

Gross Receipts: 6750 million kwh x $.04/kwh x 

.003 x 25% = 202,500 

Total franchise tax $446,250 

Power tax: 6750 million kwh x .0005 x 25% 

Total Power tax $843,750 

Total state franchise and power taxes for one unit are thus estimated 

to be $1.29 million annually. 

Federal or state ownership of the NEC would be associated with much 

lower levels of state and local taxes or payments in lieu of taxes. The 

recent experience of S.C. Public Service Authority and federally owned 

ut i l i t ies suggests that the state and local taxes paid would be only 
/j 

about 10 percent of the amount paid by privately owned ut i l i t ies (See 

Table 10). Presumably, state and local taxes could be negotiated during 

the planning stages of an NEC as necessary. 

Estimates of annual federal income and state income taxes for one 

privately owned generating plant are also shown in Table 10. Federal 

and state ownership forms would pay no income taxes. 

Total annual taxes per kwh are shown at the bottom of Table 10. 

Private ownership is associated with substantially greater estimated 

taxes than federal or state ownership. 
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D. Effects of Financial and Tax Differences on Generating Costs 

f( A summary of the effects of financial and tax differences on estimated 

total cost per kwh at the busbar is shown in Table 11. The financial and 

tax advantages of federal and state ownership combine to give those 

forms advantages in out of pocket costs relative to private ownership of 

17 percent (federal) and 24 percent (state). 

In comparing these differences in out of pocket costs, i t is important 

to recognize that the real resource costs, as measured by the physical 

quantities of land, capital, labor and fuel used in generating electr ici ty, 

do not vary among the ownership alternatives. The NEC would use identical 

amounts of concrete, steel, fuel assemblies, labor time, and other physical 

inputs whether i t would be publicly owned, privately owned, or a joint 

venture. Although the real costs would be identical, out of pocket costs 

would vary as a result of the favorable tax treatment and financial market 

position of state and federally owned ut i l i t ies relative to private owner-

ship. 

The private ownership value for out of pocket costs in Table 11 can 

be considered to represent the best proxy for real resource costs of 

electricity generation, since that measure includes taxes levied at full 

private sector rates and capital costs incurred without the benefit of 

government borrowing stature or special tax treatmer/ JJhen the private 

•ownership value for generating cost is considered to represent the ful l 

resource cost, the cost advantages of the other ownership forms are a 

measure of subsidies in the form of tax revenues lost to federal, state 

and local governments. 
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E. Estimates of the Total Annual Tax Payments of a 12 unit NEC 

The estimated value for annual tax payments for a 12 unit NEC are 

shown in Table 12. Thesetotals are derived by multiplying the estimates 

for a single unit (Table 10)by 12. The effects of the,^timing of the 

future payments of taxes are not considered, and values are in 1979 

dollars. 

\! 

0,. 
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TABLE 8 

AVERAGE YIELD DIFFERENCES BETWEEN NEW PUBLIC 
UTILITY BOND ISSUES AND YIELDS ON LONG TERM 

U.S. TREASURY BONDS, 1967-1978 

Company/Agency 
Average 

Yield Difference* 
(Percentage Points) 

Number of 
Issues 

Federal 

TVA +1.38 22 

Private 

Duke Power +1.91 18 

State 

Nebraska Public Service - .24 16 
Power Authority of New York + .36 12 
Santee Cooper - .19 5 

Si 

SOURCE: Computed from Moody's Public'Utility Manual, 1979, 
and Standard and Poor's Securities Statistics. 

•Yield on Company/agency bond minus yield on long term U.S. 
Treasury Bond issued in same month. 
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TABLE 9 
il 

ESTIMATES OF ANNUALIZED CAPITAL CHARGES FOR ONE 
1250 MW UNIT UNDER ALTERNATIVE OWNERSHIP FORMS 

\ 
\ Ownership Alternatives 

Private Federal 
Agency 

State/Municipal 
Agency 

Plant Capital Cost $975 Million $975 Million $975 Million 

Average Cost of Capital 12.5% 11.4% 9.8% 

Total Annualized 
Capital Charges 
(Depreciation & Interest) $125.5 Million $115.7 Million $101.7 Million 

Annual Kwh generation 
(millions) 6570 

•0 

$.0186 

6570 6570 

Annualized Capital v 
Charge per Annual" 
Kwh Generated"'' jj 

6570 
•0 

$.0186 $.0176 

si 

$.0,155 

Percentage of Private 
Ownership Value 100% 

Q '5 

95% 83% 

SOURCE: See text. 

o 
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X TABLE 10 

ESTIMATES OF ANNUAL TAX PAYMENTS FOR 
ONE 1250 MW NUCLEAR UNIT 

(1979 $) 

Ownership Alternatives 
Type of Tax 

Private Federal 
Agency ° Stat° Agency 

Federal Income Tax $ S^O.OOO1 0 0" 

State Income Tax $ 2,365,0002 0 0 

Other State and 
Local Taxes $23,990,000^ $2,925,0003 $2,325,0004 

Total Annual Taxes " $30,295,000 $2,925,000 $2,325,000 

Annua,! generation 
(millions of kwh) 

0 
Annual taxes per 

kwh generated 

6750 6750 6750 
Annua,! generation 

(millions of kwh) 
0 

Annual taxes per 
kwh generated $.0045 $.0004 $.0003' 

Notes: 

Based on 1978 data for private electric u t i l i t y industry. 
Excludes deferred taxes. 

'Based on SCE&G experience for 1978. 

^Based on taxes other than income taxes paid by all federally 
owned ut i l i t ies in 1976. (FERC data) 

a 

B̂ased on Santee,Cooper experience for fiscal 1978-79. 
(FERC Form 1-M) o 

Based on^S-rC. and Anderson County^tax rates. See text. 

<r 

v, 



/ TABLE 11 

ESTIMATED TOTAL BUSBAR COSTS AND TAXES PER 
KWH FOR ONE 1250 MW UNIT UNDER 

ALTERNATIVE OWNERSHIP FORMS 
($ per kwh) 

Ownership Alternatives 
Cost 

Category Private 
1 

Federal State Agency 

Annual ized"' 
Capital Charges 

$.0186 5.0176 $.0155 

2 
Operating & Maintenance 
Costs 

.0068 .0068 .0068 

Taxes3 .0045 .0004 .0003 

Total Busbar Cost and 
Taxes per kwh 

$.0299 i $.0248 $.0226 

Percentage of Private 
Ownership Value 

100% 83% cn
 

ss
 

^See Table 9. 
2 

Based on national average for nuclear plants for 1978. 
(FERC data) 

3See Table 10. 
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TABLE 12 

ESTIMATES OF ANNUAL TAX PAYMENTS OF A 12 UNIT NEC 
(1979 $) 

Type of 
Tax 

Ownership Alternatives 
Type of 

Tax Private 
Ownership 

Federal 
Agency 

State 
Agency 

Cr* 
Federal Income Tax 47,280,000 0 0 

State Income Tax 28,380,000 0 0 

Other State and 
Local Taxes 287,880,000 35,100,000 27,900,000 

Total Annual Taxes $363,540,000 35,100,000 27,900,000 

SOURCE: See Table 10. 
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Comments of the Participating Ut i l i t ies on J 
Ownership and Finance Issues 

The five u t i l i t i es participating in this NEC study are Carolina Power 

and Light Company, Duke Power Company, Georgia Power Company, South 

Carolina Electric and Gas Company and South Carolina Public Service 

Authority (Santee-Cooper). A copy of the draft report on finance and 

ownership issues was sent to representatives of each of these u t i l i t i es in 

advance of a meeting held in Columbia, South Carolina, on April 2, 1980. 

Each of the five participating u t i l i t i es was represented by one or more 

persons at this April 2 meeting. The purpose of the meeting was to provide 

a discussion of the ownership alternatives, including financial and "tax 

implications and the possible role of the federal government in the develop-

ment of the NEC. 

I t is not surprising to discover that the participating ut i l i t ies are 

not highly enthusiastic about a high degree of federal involvement in a 

nuo'lear energy center. Traditionally, the electric u t i l i t y industry in 
(( 

the>. United States has been financed primarily with private capital. There 

are numerous exceptions to this tradition, including the substantial role 

in electricity supply in South Carolina played by Santee-Cooper. The 

consensus of the group of participating u t i l i t i es , however, is that the 

future of electricity generation in the United States is best l e f t in the 

hands of the private sector. Despite this general attitude towards federal 

involvement, i t does not necessarily follow that the participating ut i l i t ies 

would reject federal involvement in the future i f the incentives for private- ^ 

federal cooperation were significant enough and consistent with company 

objectives. 

The prospects for a nuclear energy center can be discussed in two 

time perspectives: short-run and long-run. With regard to the short-run 
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outlook, the participating ut i l i t ies point to the absence of real incentives 

at present for ut i l i t ies to participate in an NEC. The factors working 

against short-term participation in a nuclear energy center are the present 

problems of nuclear energy in general; namely, 1) the large amounts of 

capital required and 2) the relatively high degree of risk because of 

uncertainty regarding future federal policy in the areas of licensing, 

reactor regulation and spent fuel storage and disposal. Major additional 

committments to nuclear generation among the participating u t i l i t i es , 

whether in the form of a nuclear energy center or dispersed nuclear plants, 

would require changes in these two areas in the direction of making nuclear 

generation appear more favorable relative to coal and other fuels. This 

attitude is reflected in a recent public statement by the president of 

Duke Power Company stating that no new nuclear projects would be undertaken 

under existing economic and regulatory conditions.* 

In the long run, the major perceived need is that of a strongly stated 

national energy policy which deals directly with the present obstacles to 

nuclear development. Without a strong national energy policy which addresses 

these obstacles, the nuclear energy center concept is only an academic issue. 

The participating ut i l i t ies generally do not believe that the NEC concept 

could be used as a vehicle for bringing about regulatory change. Rather, 

the feeling is that regulatory change must occur in advance, in order for 

u t i l i t ies to become interested in the NEC as one alternative for nuclear 

development. 

In any time perspective, economic considerations are the overriding 

concern of decision makers in u t i l i t i es . Unless nuclear energy centers offer 

substantial out of pocket cost savings to ut i l i t ies as compared to dispersed 

siting of nuclear plants, the ut i l i t ies would not be inclined to participate. 

*"Duke May Not Build More Nuclear Plants," Columbia Record, May 13, 1980. 
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I f , at some time in the future, the public interest requires the acceleration 

of energy production in general and nuclear generation of electricity in 

particular in the face of potential shortages, some system of incentives would 

probably be required in order to bring about participation of the private 

u t i l i t ies in the NEC approach. These incentives could take the form of 

favorable tax treatment or of access to state or federally backed financing 

at favorable interest rates. 

With regard to tax incentives, there are two possible avenues of 

approach. One of these is a federal policy change which would loosen or 

eliminate the 25 percent restriction on the percentage of output of a 

generating plant financed with federally tax exempt state or municipal 

bonds which could flow into private sector firms. Given the present mood 
i 

of fiscal austerity in the Congress, the chances of passage of such a 

measure do not appear to be favorable. 

Secondly, tax incentives for NEC development could, in principle, be 
t 

provided by local governments. The existing South Carolina Code allows a 

five year moratorium on county property taxes other than school taxes. 

This measure would represent a relatively minor tax savings. Beyond this 

provision of existing law, there is no real precedent in which a South 

Carolina county has provided substantial tax rel ief in order to attract a 

major industrial fac i l i ty . In fact, potential industrial plants have been 

lost to other states on the basis of the willingness of those states to 

provide tax incentives. In summary, the prevailing law and attitude in 

South Carolina tend not to be conducive to the granting of substantial 

tax incentives. 

Most of the participating ut i l i t ies have had some experience with 

joint ventures and joint ownership of nuclear plants. Given the choice 
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between joint ventures among private ut i l i t ies (including state and 
1} 

municipal ut i l i t ies) and federal-private joint ventures, there was a 

general preference stated for joint ventures in the private sector. Such 

joint ventures are helpful both in terms of easing the problems of raising 

capital and with respect to the spreading of risk. A current example of 

such a private/public joint venture is the V.C. Summer Plant near Columbia, 

South Carolina, in which undivided interests are held by SCE&G (2/3) and 

Santee Cooper (1/3). 
Only a limited degree of support was expressed for the hybrid 

form of ownership involving federal participation in the early phases 
c 

of nuclear energy center development, including land acquisition, site 

development and licensing and construction of the f i rst few units, 

followed by eventual private ownership of the generating units. The 

general feeling was that this ownership form would require substantial 

financial incentives in order for private ut i l i t ies to become interested 

in participating. The ut i l i t ies recognize the potential advantages of 

federal assumption of the relatively high front end costs and risks, but 

take a very cautious and skeptical view toward this degree of federal in-

volvement in the u t i l i t y industry, since they see some danger of this ti 

ownership form leading to greater federal control of the private sector in O 

the long run. 

In general, the views of the participating ut i l i t ies appear to reflect 

some degree of disenchantment with the recent history of nuclear power and 

of federal regulation of nuclear power. They have not ruled out nuclear 

energy as a potential energy source of the future, but they are extremely 
I! 

sensitive to the cost implications of delays in the regulatory arid licensing 

process. Regulatory uncertainty is seen to be a major problem and the 

nuclear energy center concept, by i tse l f , does not appear to be a solution 
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to this basic problem. Uncertainty regarding the future rate of growth of 

electr icity demand is an additional problem which affects u t i l i t y percep-

tions of the NEC. Once again, the major obstacles associated with the 

lack of a comprehensive national energy policy must be overcome before 

nuclear energy center development can be considered a viable option. 
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Conclusions 

This report has provided a discussion of alternative ownership forms, 

accompanied by an analysis of the financial and tax consequences of the 

form of ownership and by a sunmary of the reactions and comments of the 

five participating ut i l i t ies . Three alternative ownership forms have 

been presented and discussed: 

1. Ownership of an individual interest by each participating ut i l i ty 

as a tenant in common. This ownership form would be the most likely to 

occur i f a nuclear energy center is /ybuilt without direct federal involve-
v 

// 

ment. Since i t offers few financial incentives relative to dispersed 

siting, however, the participating ut i l i t ies might well choose not to 

develop an NEC, under^existing economic and regulatory conditions. 
ife. Full public ownership. Public ownership would most likely be 
\ \ 

\ \ 

federalxrath£r^than state, and miqht evolve as part of a broader federal » 
pro-nuclear policy. However, i t suffers the major disadvantages of breaking 

the tradition of private sector operation in the electric ut i l i ty industry, 

and of the associated subsidies to electricity consumers. 

3. The proposed hybrid ownership form. This form would provide 

for direct federal involvement in the early stages of NEC development, 

followed by a phasing out of federal participation with eventual take-over 

by the participating u t i l i t i es . This hybrid form would likely occur only 

as a part of a broader federal pro-nuclear policy. I t would Jvlinulate 

nuclear energy center development by federal assumption of the large 

front end capital costs and risks. I t represents an alternative which 

fal ls somewhere between the two extremes of the above two ownership forms. 

The participating ut i l i t ies have expressed strong opposition to in-

creased federal involvement in the electric ut i l i ty industry. This 



attitude would imply a strong preference of these ut i l i t ies for the f i rs t 

of the above ownership forms, should the industry move in the direction 

of constructing an NEC. Future diff icult ies in raising capital or in 

building generating capacity to keep pace with demand might lead the 

participating ut i l i t ies to look more favorably on the hybrid ownership 

form. 

The analysis of financial and tax consequences of ownership forms in 

this study shows that out-of-pocket costs to the ut i l i ty are lower under 

federal or state ownership than private ownership. These reductions in 

out-of-pocket costs are due both to differential tax treatment and to 

the more favorable position in the financial market of state and federal 

government bond issues. The real resource costs (land, labor, capital and 

material inputs) of nuclear energy center development and operation, how-

ever, are the same regardless of ownership form. Consequently, the ob-

served differences in out-of-pocket costs necessarily are a result of 

subsidization. Whether such subsidization would be justif ied in the case 

of a nuclear energy center is a matter which would have to be decided by 

the public policy process. 

In conclusion, the future viabil i ty of the nuclear energy center 

concept appears to be closely tied to the degree of ease or dif f iculty 

with which the United States makes the transition from today's energy 

economy, which is heavily dependent upon petroleum, to the perceived 

energy economy of the future in which the nation will be dependent upon 

such advanced technologies as breeder reactors and fusion and on renewable 

energy sources, including solar power. Although the precise direction of 

this transition is impossible to predict at present, the determinants : 

include the following: * ^ 

1) The long run rate of economic growth. 
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2) Rate of growth in energy demand. 

3) Long run supply of both fossil fuels and uranium. 

4) Rate and direction of technological advancement in energy 
production. 

5) Changes in the social and political environment. 

Depending upon the nature of the transition, conventional, fission as 
A 

well as breeder technologies may gain or decrease in importance in )) 
o 

the medium and long term. I f this transition involves a shift away from 

both fission and breeders, substantial nuclear expansion may not occur 

and hence nuclear energy centers may never appear. On the other hand, 

however, i f the transition is such that non-nuclear alternatives are 

polit ically or economically infeasible or limited in magnitude, an aggres-

sive federal pro-nuclear policy may evolve. In that event, a combination 

of the removal of regulatory obstacles and the development of nuclear 

energy 'centers might be an appropriate national energy policy. Under that 

scenario, private u t i l i t y ownership in the form of a joint venture and 

tenancy in common would appear to be the preferred ownership alternative. 

I f conditions were such that the participating ut i l i t ies would not respond n 
without the provision of federal incentives, the hybrid form of ownership 

would appear .to be the next best ownership alternative. 
"j 

In other words, in the absence of federal incentives, private ut i l i t ies 

would build NEC's only in response to market incentives. I f NEC's appeared 

to represent a cost-effective means of expansion at acceptable levels of 

risk, private ut i l i t ies would build them, and the private joint venture 

ownership form would arise. I f NEC's did not appear cost-effective to 

u t i l i t ies and/or i f risk levels were excessive, federal incentives would 

be required to override market signals and stimulate the construction of 

NEC's. In that event, the hybrid ownership form would be appropriate, but 

s t i l l second best to the private joint venture form. 
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This conclusion is based on the premise that federal ownership and/or 

develop<nent of a nuclear energy center should be held in reserve as an 

option to employ only in situations in which the private sector fa i ls to 

perform its role of producing to satisfy society's demand for energy. 
o> 

The private sector has a creditable record of responding to challenge <N 

when the market and regulatory environment are conducive rather than 

hostile to economic development. This proposition is as applicable to 

the nuclear energy center concept as i t is to economic development in 

general. 

o 

o 

o 
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