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FOREWORD 

ln March 1978, Battelle published "An Analys1s of Federol lncentlves Used 
to Stimult:te Energy Production ." Since that time, considerab le discussfon tias 

centered around the analysis contained there. A two and a hal f day workshop 
was organized which brought together twenty-eight contributors to energy policy, 

representing a wide variety of professional skil Is and training. lns19hts 
gained from this di scussion, coupl ed with additiona l interaction and research 

by the Sattel le team, have been incorporated into the revised versions of "An 
1\nalysis of Federal Incentives Used to Stimulate Energy Production.•• 

A number of s i gnificant c hanges •x-ere made for -the f irst re.vision, pub· 

11shed durln9 December, 1978 . A chapter was added which analyzes federal 
lncent1 ves to encourage publ·lc uti lity generati on and transmi ssi on of elec

tr1c1ty. This chapter was added primar ily to identify the incentives provided 
by the Rural Electrification Ad~1 nl stration {REA) since Its 1ncent1 ves were 
considered to be beyond the scope of the hydro-energy chapter of the first doc
ument. The nuclear energy chapter was expanded to 1nc lude est i mates of the 

incentives provided t he Mue lear industry from governme~t sponsored educational 
programs and the Naval Reactors Program. 

The current revision brings the information up to date w1th the 1ncluston 
of 1978 i ncentive data to the var i ous tables and the revision of dollar value s 
previously In terms of constant 1977 dollars to constant 1978 dol hrs . These 
revi s ions ma tntain the accuracy, viabi li ty, and useful ness of "An Analys i s of 
Federal Incentives Used to Stimulate Energy Production.• 
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AN ANALYSIS OF FEDERAL INCENTIVES USED 

TO STI~ULATE ElltRGY PRODUCTIOll 

I. IHTRODUCTIOH 

The amount of solar energy that re~ches the earth 1 s surface every two 
weeks 1s equivalent to al l of the known reserves of coal, gas, and oil.{! ) 
Yet . the use of thf s energy source t~ generate electricity and heat and cool 
buildings 1s negl1 gible. Debate over solar energy's share in the national 
energy budget has caused polic.l"lakers to specul ate on the reasons for the large 
d1fference between present and potenti al use. The reasons appear to be buried 
in complex techn ical, economic, legal , institutional, and political interrela
tionships. The research presented here Is intended to contr ibut e to a cl ear 
understanding of that relat ionship and to enhance the des ign of solar energy 
policy. 

PURPOSE OF THE RESEARCH 

The purpose of the research presented in thts report is to assist the 
Divisi on of Conser vation and Solar Appl ications, Oepar t..ent of Energy (DOE), 
in the study and rec011V11endation of federal incent1ves for the developlllent of 
sol ar energy. A federal incentive is any action that can be taken by the gov
ernment to expand residential and co.,11111erc ial use of solar energy. The develop .. 
ment of solar energy policy could be enhanced by identi fication, quantification. 
•nd an•lysi s of federal incent ives that have been used to simulate the deve lop-

111ent of other forms of energy. The text of this report 1dent1f1es, quan t if1es 
and analyzes such incentives and relates them to curr·ent thought about sol4r 
energy. 

A build ing contractor or prospective OOrneowner contemplating the purchase 
of sol ar energy eq uipnent for heating and cooling can be expected to consider 
Initial expense, 1nterest rates, and the life of the system when choos ing anong 
COfllJet1n9 energy sources. If the price of al ternative sources of energy were 
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set in a perfectly competitive market, price would be an impartial and effi 
cient al locator of the nation•s energy resources . Such ts not the case. His
tor ical ly the Uni ted State has created incentfves to fncrease production of 
specific energy sources, resulting In an i.,perfectly competitive energy 
economy. A rati ona l solar energy policy is therefore predi cated on a knowl
edge of existi ng Incentives that have been created to increase production of 
ot her f orms of energy. 

CURRENT TIIOUGllT Oii SOLAR INCENTIVES 

The on embargo of 1973 st1111ul ated concern over energy supplies. As pol 
icy makers sought U.S. self-sufficiency in energy production, the opportuni ties 
and advantages of ut 11 i z1ng sol a.r energy wer"e considered. One result of this 

concern was the deve1opnent of a body of thought on the creation of feder~ l 

Incentives to increase the national use of sol ar energy. 

Bezdek and Mayc-ock point out that incentive programs designed to reduce 
the high initial cost of solar systens have received the most attention . Eco

nomic incentive progra:nS, property and sales t-ax waivers, i nvestment tax 
credits. and accelerated depreciation have all been proposed. Prel imtnary 
f indings indicate that tax credits and low interest loans would have the most 
signifi cant impact on solar market penetrat ion . The most importa_nt non
ecooo01f c i ncent Ive program was found to be t he deve lopment of the cri t i ca 1 
sol ar/el ectr1c~l uti lity lnterf~ce .( 2 ) 

Butt 1s Of\e of the strongest advocates for federal action to stimulate 
accelerated solar development . He argues that there Is a need to redress 
existing dis tortions lri the co~etlt !ve energy marketpl ace. llle ind ivi dua l, 
as a producer of solar energy. does not rece1ve the compet1tive benefi t s of 
Investment tax credi ts and depreci at ion allowances provided by present t ax law 
to corporate producers of alternat ive enerqy sources. Al l producers of solar 
energy are cccnpeti tfvely disadvantaged by Jesis lation and regulatory practices 
wh1ch restrict conventional energy prices to below margina l costs or market
c learing prices. C3,4> 
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Economic feasibili ty 

The National Plan for Energy Research-, Developrnent, and Demonstration 
states that the pri ncipal cons traint on successful comnercialization of sol•r 
syst ems. is their inability to compete econo:nically with con•1ent1onal system.s 

«nd fuels. Compet;t ive use of solar systems depends on many techn1c"J and eco
nomic factors, including the unit cost for purchase and instal lation of avai l 
able solar equipment, the climate and average available sun f lux, the initia l 
and operbtional cost of conventional heating and cooling systems. the avai1 -
abi11ty of capital funds, Md the cost of conventional energy. (S) 

Benn1ngton, Bohannon and Spewak st ate that solar water heating and solar 
space heat ing installed at an equivalent cost of $20/ft2 of collec tor syste~ 
could compete today with electr ic resist ance syst ems throughout roost of the 
United States. If the cost is reduced to Sl5/ft2 solar systellls become com
petitive wi th 011, hot water heating, and/or 011 and electric heat puC\Jl spoce 
heating in many cities. <6) Lof, Tybout, Davis and others state that so lar 
heating and cooling systems for res1dential buildings are nearly, but not 
qu ite, econDl!lically ~ol!Petithe wit~ fossi l fuel and electric sYst@llls . !7-9l 

A TRW report states that total insta l led solar energy system costs, con
verted to a cost per unit area of collector and including a11 markups, gener
ally range from about $2fl/ft2 down to $13/ft2 depending on sys tefn s 1 ze and 
function. lt further states that solar cool1ng of buildi ngs using current 
lithium bromide gas adsorption refrigeration systems wi ll not be cost competi
tive to any significant extent during this century. However, modest reduc
tions 1n peak cyele tEr..,erature costs cou ld reverse this s ituation . (lO) 

A West inghouse Electric Corporation report states that solar heating sys
tems can become conpetitive for residentfal use 1n the Calf fornfa region fn 
1975--80 and for cofl'rnerci al and inst itutional structures in several regions by 
1980. Solar heating and cooling can become compet itive in most 
country by 1985-90.(ll) 

regions of the 

Scott, Me11cher and Sclglimpaglia found that solar heaters were once 
widely used for heating water in southern Florida . By the early 1950's, 
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however , the so l;jr industry was reduced to a few flnns whose principal activity 
was the repai r or replacement of water storage tanks . This decline in the 
solar industry resul ted from the rapid decrease in electricity rates , an 
i nc rease i n the fnitial 1nstalla't1on cos.ts of solar systems, maintenancl? cost s 

for solar systems, and the incre:.itsing size of f i nns i n the buil di ng i ndu stty. (lZ) 

Wilman showed that the presient value of a 20 .. year stream of heating 

expenditures for an average home w1th a solar system was $12 ,907, as compared 
with $3,659 for oi l ond $2,582 f,, r gas . Thus , the solar system is 3. 5 times 
as expensive as al ternat ive syst•!!ms . (lJ} 

In a residential case st udy that assus:ned a climate similar to Madison, 

Wisconsin, Ruegg found t hat ince11ttives are required to make sol ar energy cost 

effective if #2 fuel oil is 38\\f!ial or electr icity if !.St/kWh. A co.mM!rcial 
case study also showed that solal:" i ncentives w-ould be needed as atternative 
energy sources i ncreased i n prict~ . (l4 ) 

These sources indicate the di versity of thought about the economi c feas1 -
bi 11ty of solar energy. There i ,; cons1derab le difference of opinion about 
""ether so lar heating and cool ln!l is or wi ll be price competitive with other 
fonns of energy In this century . This lack of consensus could be due t o mar
ket imper fectioos resulting fro11 weak institutional forces associated with a 
re lati vely new energy technology.. Strengthening of lnstltut ions , In part , 
dea ls with legal protection of p1·operty rights and rules of transaction. Fur
ther insights can be gained from a review of the legal literature. 

Legal Factors 

Thought about t he legal ifllj) 'llcatlons of solar energy development and use 
has focused on : 1) the r ight of solar users to unobstructed sunshine and 2) 

s tatutory, regulatory , and inst 1t:uti onal res traints affecting financing, con
structi on and marketi ng. Incent·ives associated with the latter would consist 

of changes in existing laws and regulations that take solar energy and associ 
ated technology into cons1derattc>n. This would require al terat ion of existing 

inst itutional forces. 
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The Environmental La1< Institute (Ell) reviewed the existing Sunr1 ghts Laws 
and Identified new approaches 'that mi ght be used to encourage develop111ent of 
so 1 ar energy systems. They co1nc luded that est ab l ts hi ng sunshine r1ghts, so 1 ar 
zoning schemes &nd land use planning compatible with solar access , develop tng 
municipal regulatiOf'ls, and pas:s i ng a basic policy statute coul d encourage solar 

energy deve lopment . Mandatory Installation laws , both for construction and 
existing bu ildings, would probably s11rvlve a court challenge but coul d be 

unwise because of economic factors. 

ELI states that property tax, mortgage and insurance laws should consider 
assessment of backup heating s.ystet1s. define solar energy systenis, determine 

.....nether solar systems are el igib l e for exe!Dption, treat solar easemen ts as they 

rel ate to assessments, and det·ermine '"'hether solar systems under constr uction 
are el ig ibl e for an exemption. If property taxes are assessed on rea ·1 es tate 

according to 1ts i ncome produc'tion_. solar systems should e ither be exempted or 
g iven other, more appropr i ate incent ives . Mortgage barriers affect ing new 

sol ar energy systems incl ude: 1) federal laws that regulate t he size of new 
horoo l oans granted by sav i ngs and loan ·i nstitutions. 2) bor ro\lo-ers' under 

writing cr iter1n that do not consider the cost of heating and cooling ho:nes 
i,men t hey assess a l oan appl icant's abf lity to pay, and 3) secondary market 

restrai nts on lending 1nst ituti ons attempting to sel l their mort gages. Financ
ing of retrof i ts of old homes is affected by the Home Owners Loan Act of 1933 
(48 STAT. 128, 12 USC 1401 et seq . , as amended), which allows federally char
t ered savings and l oan co..11pan1 es to make f i r st l i ens on residentia l propert·ies. 

As a result, the person seeking retrofi t financ1ng 1m.1st pa,y b tgher interest 

rates on homeo~ner improvement l oans and personal i nstal l ment loans~ thus 

1ncreas1ng the cost of the solar system. 

ELI found no existing major l egal barri ers assoc iated with the insuring 

of solar structures si nce sola·r systems are not exp11c1t1_y excluded in the 

standard homeowner ' s Insur ance contract . Regu latory jurisdiction over solar 

heat ing and cooling is at t he s tate level; t he Federal Power Commission and 

other federal agenci es apparen·t ly do not have Juri sdiction. Uti l i ty involve

ment 1n the sal e , financ ing, a.mershi p or servicing of solar col lectors for 
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heating and cooling is a key pol icy question. Although there is strong oppo

sition to public util ity invol vement 1n the marketing of solar energy, Ell 
bel ieves publ ic util ities could have a role in the publ ic acceptance of solar 
energy . (l S) 

The Ameri can Bar Foundation identi f ied f ive areas of lega l concern: 

Regulation of Buil di ng f4atedals and Design Through Building Codes . The 
two estab l ished procedures for devjsing building codes are "prescriptive stan
dards," which designate specific building material s and how they •re to be 
used, and "performance criteria~ 11 which describe the objectives the material s 
or design must att ai n. Architec ts and engineers prefer the latter procedure~ 
keyed tQ function rather than design, because it allows more f le~ ibility and 
reduces the f inancial burdens. 

Financing and Marketi ng Arrangements. Barrie.rs include property nnd sales 
taxes9 insurance rates9 mortgage and deprec1at1on rates, and warranties on 
equfpment. Incentives inc TUde ta.x credits and deduct1ons and loan and i nterest 
rate guarantees . 

Role of Public Utilities. The need for • bockup energy source for solor 
units directly i nvolves public ut11ities. A r•te structure that ts equitabl e 
bot h to the uti lities and to the small user will have to be devised. 

Land Use Plann ing. The i1m1edi ate barriers local governments 111Jst f ace are 
the restrain ts that constitutionally can be Imposed on the use of privately 
owned land. Hewer procedures that favor the use of solar energy include COl!t
prehensive pl ans, transferable development rights, officia l raapping of solar 
distri cts , and planned un1t develop111ent. 

Access to Sunl i ght. The property owner has a r1ght to receive light from 
directly above his property but no right to receive 11ght across neighboring 
land. (l6) Approaches to ensuri ng lateral light without purchasing the neigh
bori ng property include purchase of an easement that would prevent the adj acent 
landlord from obstructing latera l 11ght, creation of sol ar 1ones and inc lusion 

of open space requ1re:nents in comprehens ive plans at the state and loca l level , 
6nd adoption of a policy that the encouragement of solar energy is of such com~ 
lllYnity 1""ortant that local governments use the rfght of eminent domain to 
acquire a1r space above cri tical parce ls. (16) 
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The American Bar s t udies •: la1m that although Congress has passed statutes 

encouraging the use of solar es1ergy. t here ha.s been no coordinated federal 

effort . Const i tut i ona 1 protect ion of unobstructed solar sky space coul d be 

enacted, ba.sed upon coinnerce p•Jwer , nationa l defense and other const1tut iona l 

9rounds, to protect solar slcy :ipace . fiscal incentives such as tax c red its or 

deductions, loan guarantees, and loan insurance could be writtc.n into the fed

eral tax. systt:(n and other pro91~arns. Changes in patent policy could require 

compulsory licensi ng that '1o'Oul1j lead to more rapid develop«ient or use of solar 

energy systems. Qual1ty stand:!rds and the federal certif1cat1on of solar 
enet'gy systems would deter neg Ii gent des ign or outright fraud in 11arket1ng S.YS

te:ns. Regulatory action could alter the c~~petlt1ve pos1t1ons of convent1onal 
energy sources and i111pose the 1ful l costs of explor•t fon 1 produc ti on and use 

upon ultimate users . Jur1sd1citional issues over des igni ng, constructing, 

insta l ling and maintaini ng sol .ir energy systems could be addressed to encourage 

labor organizations to support the use of solar energy. Planning and coarnu-

n1 ty deve 10-pment and other ene1~gy-re 1 ated activit ies t hat receive f edera 1 

assistance cou ld be 111ade condit ional on state and local adoption of laws and 
regu lotions that encourage so 1.ir energy use. ( 16) 

Blns sought to 1dent1fy a11d abstract all state enactments 1n 1974 and 1975 

t hat directly related to the ·hnprovement of prospects for solar energy devel
opment and appJication. Inc l u11ed were property tax i ncenti ves, income tax 

1ncent1ves_ sales t ax incentivt?s, research and development, life-cyc le cost 

anolyses f()l" new or remodeled :state buil di ngs, solar provi sions in state build

ing codes, access to incident :solar energy, informational and promotional 

activities, state ftnanctng of buil dings using solar energy, and an index of 

enactir-ents by state. (17) 

Mi l ler suggests that sol a1 ... advocates approach leg1slated remedies with 

cautlon since such leglslati on might be unnecessary and in fatt mJght have an 

undesirable effect on solar eru~rgy growth. *ilhere shading probl ems exist~ the 

legis lation should be dr awn with t he purpose of avoiding conflict in the 

courts. Such conflict could c1""eate the i mpression among the public t hat 
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significant l egal prob lems exist: . which could inhibit investment in sol ar sys

tems. Solar ini ti atives should be taken fil"'st i n t hose areas where sun rlghls 

problems •re minimal before tacl:llng areas where the problet1 ls real (e .g., 
high r ise develoP111ents ) . {18) 

Eisenstadt and Utton share Mil ler 's concern about legal conflicts over the 
shading of solar collectors. They bel ieve that all owing the zoning powers of 

l ocal government to control solur rights would be a practical method for 
obtaining solar access, would si1eed publ ic acceptance of sol ar power, and would 

aver t delays in solar developc11E!'1t th3t could arise as a resul t of a so l ar col 
lector shading lawsuit. (lg) 

Institutional Forces 

Hirshberg and Schoen indicl1te that, within the U. S. housing ir.dust .. y, 

technically feasible and economtcally coirc>etitive innovations often fail to 
ach ieve rapid acceptance . Soaie of these fail ures have s tefll!led from a lack of 
understanding of the i nst itutio111a1 force s operating t o deter innovative dif .. 
fusion . <2o) Seve,.al other i nves;tigators have recanrnended incentives for 

1nstltutlonal change. (Zl -ZJ ) Ai: •result of four public laws en•cte<I during 

the 93rd Congress, •major Hatl cona l So lar Energy Program has been c...,•ted. (Z4J 
The 94th Congress has sutlmitted eight bi ll s which deal with institutional 

changes. 

Information TechnOlO!U'. 

Accord fng to Eberhard, the 1 argest 1ncent f ve to ,.,1despread use of so 1 ar 

energy may l ie in 1nfonnation tE:chnology. Easi ly assessab le, well def i ned and 

low-cost systenas of information codi fication , transl at1 on and dissemi nation 

could a1d 1n defining the market. 1110re perfectly. (2!) H. R. 36 woul d estab
lish an Energy Conservatfon ReSE!arch and Development Corporation t o conduct 

research and development in are~.s which offer substantial potent ial for solar 

space conditi oning. H. R. 6860 woul d establish the Energy Conservation and 

Convers ion Trust Fund which pro\l'ides for funds to be spent for basic and 

applied research . 
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Development of Standards 

Spokesmen for the bu11d1ng industry see a need for a set of industry-wide 
per formance standards and tests for solar systE!O'ls. Desfgns for the use of 
sol ar energy requ ire more 1ntegrat1on between the internal and external natural 
environment, between t he skills of arch ftects and the ski lls of engineers, and 
between so 1 ar syst ems and structura 1. mechan1ca 1, arid er1c 1osure systems of 

bu1ld1ngs than is generally found i n the building indust ry. (Zl) Promulgation 

of performance design t echniques for architect s and eng ineers is part of a dif
fusfon of 1nform;i,it 1on prog·ram. Further incentive would be created through the 

fmprovement and streaml ining of procedures for test ing, evaluation, and certi
ficat ion of solar technologies. Estab lishment of equipment qual ity and per
formance standards would increase consumer confidence i n newly developed 
equ I p11ent . ( 22 ) 

Warranties 

Effective consumer protection depends on the rap id developinent and iq>le
mentation of reasonable performance standards and testing mechanisms. These 

in turn depend on actual experience. Un til this is availab le, warranties of 
materials and wor~mans~ip would reduce the level of uncertainty. The con
struction fndustry~ with the encouragement of the Federal Government, could 
ext end t he nor11a 1 warranty requirements for bui 1 ding construct ion from one to 
two years. 

Construction Codes 

The Federal Government could encourage the standardization of codes , loc~ l 

adoption of model codes. and education of code officials in the components and 
performance of solar systems. 

Demonstration Programs 

Prototype system development, re li ability test ing, and cost analysis could 
be carried out using government buildings . The Energy Research and Development 
Aanl nistration funded and the U.S. Department of Housi ng and Urban Develop<.Ent 
adninistered a 3·year program of t1me-phase<I demonstrat ions in various climates 
and geogr aph ic regions with active involvement of the housi ng industry.{ZS) 
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H. R. 8546 would require that buildings financed with federal funds incorporate 
solar energy systems. H. R. 62 would direct the architects of the Capitol to 
s tudy the Feasibility of using solar ener91 In certain House office buildings 
and for other purposes. 

Electric Utilities 

A more perfect market for solar energy could be created by eliminating the 
critical solar-electric utility interface. If ut111tles perceive that the use 
of solar systems will increase their peak-load requi rements and decrease their 
base .. load requ i rements, it can be anticipated that they '.'1'11 1 take protective 

action, such as charging unfavorable rates for solar ·fnstall otions. Federal 
regulatory agencies could induce an invers ion of rates, thus removing penalties 
for the use by solar owners of Slllal l amounts of e'lectric1:1l auxi l iary power. 

Hf9her elect rical r a tes for peak demand per iods could encourage use or solar 

storage fac111ties. Incentives could induce ut ilities to lease solar equ ipment 
to mit igate the impact of rate st ructures and transfer of i nitial costs.(23 ) 
However, Asbury ancf t-lue 11 er cone 1 ude tha t solar energy systems and convent i ona 1 

ele.:tf\C uti li ty systems represent a poor technological match be<:ause both 
technologies are very capital 1nte.nsive. The e lectric utility, because of the 

h·igh fixed costs of generation, transmission, and d1str ibut1cn capacity, repre

sents a poor backup for solar energ.v syst ems . On the other hand, the solar 

col lection system. because it represents pure, high-cost capital and intermit

tent output, should not be considered as a part-load source of auxiliary energy 

for the utility. (26 ) 

Federa l Procurement 

A report by Don Sowle Associates states tha t approximat ely 40 statutes, 

executive orders and government pr<>cureinent regulat ions prescribe programs that 

Impinge on the procurement process . Procurements often becOllle more costly and 

time consl.l!ing because of the added requirements of t he programs. Vet1 the 

dt rec t procurement of sol3r facf 11ties by the Federal Government offers an 

additiona l Incentive In market penetration. (23 ) 
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Incentives to Ccrnpeting Energy SotJrces 

Larson stated that a polic\)' decl sion on any nonsolai'" energy source could 
alter t he market for' solar ener·gy. Changes in national policies affect ing 

explorati on. leasing. and royalties could ei ther encourage or dlscourage sol ar 
energy; a policy change that discouraged soae form of rapid exploration and 

extracti on could be expected tc• increase the market for solar energy. Price 
decontrol of natural gas could have a major impact on the solar market- as 

coul d Congressi ona l act ion to r'aise the liability of the Pr1 ce-Anderson r isk 

1 imit. These examples i l lustraite the fact that a 11 1ncent 1ves to alternative 

present day depletabl e f uels ci1n affect the future 11arket for solar energy. <27> 
S. 311 woul d estab lish a tax 011 excess petrole1.111 industry profits. $. 489 

would amend the Clayt-0n Ac t to preserve and pr<>.'llote tOlllpeti tion among corpora
tions i n "the production of o i l, natural gas- coa l , oil shale, bar sands , ura
n1 um, geotherma 1 steam, !nd so 1 ar energy. S. 93 would 1ncrease the tax on 

gasoline., S. 1112 would establ !sh a trust f und to develop solar energy, 

financed par tial ly by a tax of 2¢/mil li on Btu on all energy resources levied 

a t the source of production or i llljlortation. 

There 1s considerable ev i~lence that institutional f orces are be1 ng devel

oped and strengthened to inducE< the adoption of innovat ive sol ar technology. 

Thought has been concept ual i zecl as legislation . Leg islation has, in some 

cases, been passed by the Congr·ess. federal programs have been i nit iated. But 

these inst itut f ona l f orces lflUst. be supplemented with cost reduc1 ng f 1 seal 

incent ives in a c 1 imate of unce~rtain pr ice competi tion. 

Fiscal Poli cy 

The two princi pal types of' fiscal 1ncent fves for expanded residential and 

coomerc i~J ust!s or so l o'Jr e11er9l'' that are discussed fn the 11 tetature are tax 
f ncent ive programs and d irect s.ubs idy programs . Severa l invest 1 gators have 
listed and discussed appropr ht:e fiscal incentives. <22 •28•29 ) Others have 

cOlllllented o-n spec ific i ncentivE:s. Twelve bills that would create f iscal 
incentives wre introduced i ntc• the 94th Congress. 
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Income Tax Deduction 

Senate Bill 2B would al low a Sl,000 deduction in federal income tax lia· 
b1 l ity for any taxable year for purchase of a solar system, or a ta>e cred1t 
equal to 251' of the allowable e>:pense. H. R. 1697 would allow a tax deduction 
for t he purchase and install at icon of solar heating and cool ing equ ipnient not 
to exceed 50~ of the expenses p<11d. Howeve<. John ~1. lticluss of the Depart· 
ment of the Treasury has stated that the Department ' s basic posit ion is to 
resist the use of the tax syste"' to provide incentives to spee1f1c sectors of 
the U.S. econonty . Such incentiV'eS have been enacted over the opposition of the 
Treasury Department . ln the vi<:" of the department, it Is far more effective 
to provide subsidies through g·rionts or means refl ect ed direc tly in the Federal 
Budget. (30) Costello feels that. allowing a federa l i ncome t ax deduction for 
disp lacing fossil fuels with ons.ite solar energy is one of the most promising 
policy actions open to Congress. <31 ) 

Income Tax Credit 

House Bill 5959 would permit a 25~ income tax credit for expenditures for 

sohr heating and cooling equipo1ent that do not exceed $8,000, or a 1~.5% 
credit for expenditures over $B,!Xl0. H. R. 6860 •~ul d allow 40'1. of the first 
$1 , 000 and 2oi of the second $1,0001 for a maximum of $600, of the amount spent 
on solar energy equipment on the> taxpayer's princ1pal residence. S. l379 would 
give a 25% credit. not to exceec!I $2,0CJO, for solar energy equipment on new and 
ex1sting residences. $ . 168 wou1ld al low a 25% tax credi t or deduction on sums 
up t o S4,000 spent for solar energy equ ipment. Witman concluded that a 20% 
nargina1 tax bracket homeo;,.ner ~ould need a 69~ tax credit to make so lar heat 
competitive w1th oil and a 77'1. credit to 11ake it competitive with gas. (lJ) 
This has resulted in t he enactme~t of a deduction of 30!( of the first $1,500 
and 20'1. of t he next $8,SDD on a $1D,OOO solar installation. 

Direct Subsidy 

Cass stated that the genera 1 publi c fovors government subs idies to encour
age the use of solar energy. ( 32 ) 
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Low Interest Goverl'lllent Ftnanc 1ng 

Senate Bi ll 875 would grant 8-yeor loa.ns to buyers of one to five-family 
homes with solar systems at the rate at which the Treasury can borrow money 
pl us 0 .5% of the administrative cost . s. 2163 woul d establish a so lar energy 
loan actninistration to provide loans for the purchase of solar systens at a 
rate of 2" for up to 25 years. S. 2(187 would al low low-interest l oans to 
assist hOllleowners and bui lders i n purchasing and 1ns ta111ng solar heati ng. s. 
622 would create low-interest loans and loan guarantee progra~s . Coste l lo 
found t hat 1 nt~rest-free loans were the ~ost potent pol 1ey alternat ive that he 
lnvesti gated. (3l } Peterson found that interest rate subsidies could more 
than double solar energy use over the next decade in areas comparable to 
Denver, Colorado. (3l) 

Investment Tax Credit 

The current 10~ investment tax credit coul d be extended to t he cost of 
solar install ation. The ef fect wou ld be to reduce the cost of the Investment 
by the amoun-t of the credit and therefore to Increase the rate of return . 
Costello found that a 50% \dve~tme~t ta~ credit would ~ake onsite solar energy 
less costly than al l fossil fuel r ival s . With a 5-0% investment tax cred1t on 
solar capital equi pment, large onsite solar des igns using storage a.nd very 11 t

t le fossil fuel backup wou ld be the ll!Ost econom1ca1 1y attr.ct!ve alternat ive 
of those considered. (31) 

Accele·rated Depreciation 

House B1 11 6584 •'Ould permit either a 60-month amorti zation for federal 
income tax purposes of so lar heat ing and cool i ng equipment placed in non
resident1a1 structures or an invest~eot tax cred1t for such equ ipw~nt . 

Mortgage Financing 

House Rule 8524 woul d authorize loans by t he Small Business A<llin istration 
to homeowners and builders for solar heati ng or combined solar heat1ng/ cool ing 
equipment . The Federal Home Loan Bank Board could influence CQ[IJllerclal b4nks 1 

lending pol icies on mortgates. The Federal Housing Administ ration and 
Veterans• Ad:ntnistration could increase the rna~fmlEll loan l imi ts and the 
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loan- to-value ratios. Barrett, Epstein, and Horr formu lated a variety of 
lender .. orfented incentjve opt1ori1s to 1ncrease the availabi l ity of prfvate 

mortgage fiMnc lng for sol ar honies. Incentives aimed d irectly at purchasers 
were examined primarily as they might af fect the willingness of l enders to 
make financing available. or as t:hey might cn.11plement lender-ori ented 
incentives. <34 ) 

Insurance Requirements 

The federal Government could reduce insurance costs by directly insuring 
bui ldings or reinsuring private insurance company policies, as is done i n cer
tain int ercity areas susceptible. to property loss because of civil disorder. 
The Federal Deposit Insurance Co.rporotion offers a precedent. The Prfce
Anderson Act Is an ex&~pl e under which the Federal Government agrees to 
ldeinn1fy the owner or limit losses in the event of catast roph ic accidents at 
nuc lear power plants . 

Federal Compensation of Sta.te and Loe a 1 Propert:t and Sa 1es Taxes 

Ten st~tes cyrrentl,y @.ll Qi'( an excl usion of part or al t of t he val~e o'f a 

solar energy system for a period ranging fr0111 5 years to the l ife of t he sys
tem. Ruegg conc luded that exemption from an assumed 3% effective property tax 
and deprec1at 1on '-'1"1teoff against both st.ate and federal t axable incanc over 5 

years had -the largest impact on owner cost of al I the exemptions ana lyzed. 

HoW<!ver, none of the fiscal Incentives analyxed would be suf ficient to make a 
so 1 ar system cost-effective when app 11ed a lone . ( 14) Peterson cone luded t hat 

sales tax exemptions would have l ittle impact over the next decade in areas 
comp•rable to Denver. {JJ) 

Tax Free Bonds 

The Federal Government has establ ished a precedent with the Tennes see Val
ley Authori ty and FNMA for the establislJnent of tax free bonds . 

Thought about the use of fi sca.1 policy to reduce the cost of solar energy 
is expansive. Significant Tegis lat1on has been introduced 1n Congress but only 
one of t he 19 bi l ls 1ntroduced I n the 94th Corigress was enacted. A consensus 
has not yet been reached about prfor1t fes on specific f iscal incentfves. 
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Conclusions 

This review of current t t-1ought on solar i ncentives has formed the founda
tion for the research describe4 tn the following pages. The question of cost 
differential s between solar and convent1onal energy sources has been rai sed . 

Concern has been expressed abciut proper ty rights and statutory. regulatory, and 
1nst 1tut iona1 rest raints. Ins.t itut i ona 1 changes have been d iscussed. Fi seal 
policies wh1ch could result in1 an economically v1ab1e solar fndustry have been 
reviewed. Future policy desif1ned to increase tile share of solar energy in the 
nat ional ener!l)I budget will likely draw upon th1s body of thought. However , 
to do so wtthout cons1deratiol'l1 of federal incent ives that have been used t o 
stimulate energy production 1n1 the past ·.ould very likely resu lt In unguided 
thought. wasted resources . ancl lost federa l expenditures. The achievement of 
industrial strength and domestic c001fort has been, to sooo extent, the result 
of federa 1 in-centi ves to st i11a11 Jate energy pl"O<:fuct f on . Jt is thel"efol"e neces· 
sary to review these incentive!S i f efficient solar energy pol icy is to be 

established. 

DEF INI TION OF TKE PROBLEM 

Tt is hypothesized t hat 1:he market for energy has been significantly d1s

torted by the creation of fe<IE~ral incentives t o stimulatl? energy production . 
Jf such dist ortions resul t in subsidized prfces for energy, the resu It coulcf 
favor exi st ing energy sources with est ablished markets. Pol icy decisions 

affecti ng solar energy develo~lft'lent that are based on subsidized prices of C0.'11-
pet·tng energy sources could pr·event rea1ization of optil!'Ull national energy 
efficiency. 

',then pr ice signals from the marketpl ace do not co incide with the goals and 
objectives of industry, consusner groups or public institutions, the perception 
is one of market fail ure. Using perceived market fai lure as justif ication. 

industry allocates resources t:o manipul ate energy policy in order to gain 
greater profits. Consumer 9rc1ups seek lo•..rer prices. Scientists and adminis
t'r"ators of pub lic i n stitut i on~; inf luence energy pol1cy to m~intain or expand 
their positions . Through ecor1omic , political, inst i tuttonal and legal pres

sures these groups at tempt t o re(tify perceived market fai l ures. 
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Using economfc theory to a id in problem definition, curve Se (Figure 1) 
represents a supply curve for U. S. energy. The curve represents the r ange of 
energy quant ities that would be marketed at various prices in t he absence of 
federal fncentfves. The shape of the curve is prfntarily determined by the 
existence and location of kno-...'fl energy resources Md t he rate at which a 
strea:n of technology can t ransform these resources into power . 

The market for energy e<fsts at the Intersection of S
0 

and the demand 

for energy. De. Changes i n the de11and and the resu ltant effect on price 
could be perc.e1ved as market fai lure. Using perceived market fai lure as justf· 
ficat ion , pressures a.re created to transfer some of the cost of energy produc
tion to t he public sector . The result 1s an apparent supply curve that is 
different from the real supply curve. 

Some of the real costs of energy production are borne by t he Federal Gov
ernment through the creation and ad~fnistration of pol icy, programs and pro
jects . The problem at hand is to 'identify those federal policies, programs and 
proj ects which have resulted ln extra-~arket pressures to create an apparent 
supply curve for enerqy, represented by curve s;on Figure 1. To t est t he 
hypothesis that the market for energy has been significan tly distorted 
by the creation of federal incentives to st imu late energy product ion , i t is 
necessary to quantify the federal expendi tures for these incentives. This i s 
done by specifying that area in Figure l lying between curve s. and s

0
: 

APPROACH TO THE ANALYSIS 

The analysis of economic , political , i nstitutional and legal pressures 

applied by indust ry, consumer groups, and publ ic institutions to transfer costs 
to the public sector fs complex . Such analysis requires a detailed Interdis
ciplinary procedural map to gui•de investigators through a mue of fnter
re lating events . SUch a ~•P of procedures ls presented in Chapter 11 as the 
theoretical basis for t he ana lysis . 

Thereafter , two approaches to1-ere taken simultaneously. Speci alis t s in the 
st udy of government and public institutions took a broad perspective 1n iden
ti fying and measuri ng tncentive:s created throughout the energy sector of the 
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0 OUANTllY 

FIGURE 1. The Real and Apparent Market for Energy 

economy. while engineers and micro-economists focused on incentives created 
alOt19 the trajectory of transformat ion from exploration and min ing through 
transmisshm and waste disposal. The l atter approach was oriented to the 
energy 1ndustr1es : ~ydro , nuclear, coal, gas, and oil . Electricity is one of 
the outputs of t he energy industries. The indir~t nature of t hi s energy form 
precludes a comp lete analysis of electricity incent1ves to be i ncorporated into 
the analysis of the energy industries. Hence, an additional chapter 4nalyies 
the incentives to generation and trans111ission of el~tricity. The final chap
t er surrmarizes the empirical analysis presented in the preceding seven chap

ters and presents resulting ins ights as they relate to the develo~nt of in

centives to encourage fncreased use of sol ar energy. 
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It. A THCORETICAL APPROACH TO ANALYZING 
INCENTIVES FOR ENERGY PRODUCT!Oll 

Tll ls chapter presents a theoretical approach for Identifying and quant1-
fying f ederal incent1ves for energy production. The approach draws heav11y 

upon deductive reasoning from a body of logic, developed In var ious d1sc1p1 1nes, 
for use in studying governmental actions. Thi s approach form$ the framework 
used to eval uate and select t he informat ion p·resented in subsequent chapters. 
It provides a rationale for in terpreting the complex met e of actions a.nd incen
tives that have affected energy production in the United States. Readers who 
are not i nterested in the constructs deve loped to guide the subsequent analysis 
to a complete treatment of the problem at hand ~ wish to move directly t o the 
emp irical chapters . Since the material presented in this chapter represents 
the develoi;ment of thought necessary to complete the analysis in the s-ubsequent 

chapters , It has been posltlcoed here. 

•poucv· VERSUS "POL!C JES" 

This discussion would be easier if the Federal Gcvernment had alwa~s had 
an Energy Pol icy. However, policy, accordi ng to one dictionary, means 11 any 
course or plan of action, especially in government a l or busi ness admi nistra

tion. "(l) "Course of action" implies a degree of con:prehensive forethought 

and consi st ency that has been ~iss ing from governmental actions concerning 

energy. lnste3d, the government has taken a variety of actions to serve a 

variety of purposes and these actions have had a variety of effects. Each 

action may have been precedea by forethought and may have been consistent with 
that forethought, but the collection of actions has not been. Therefore, the 

co llect ion of energy-related actions is more a series of "po licies" th~n a 

• pol i CY." 

Of course, any coll ec t ion of actions wi ll have some net eff ect, which 

could be l abeled a de facto Pol icy. In s1tutations where the net effect has 
been the same over a period of years, government observers tend to do so. 



llowever, thls is mis1eading because 1t dl lutes the: genera l understanding of the 
word Pol icy, which then becomes less meaningful to descri be such a planned and 
cons istent program, Should one came into being. (2) 

Boundaries of the Discussion 

Discuss ing government al actiOfls 1n a field thot lacks consistent Policy 
is difficult , since boundaries def lnlng energy actions •re unclear. All gov· 
ernmental actiOfls probably have at l east some 1nd1rect relevance to energy. 
If a consistent Policy did ex·ist, the discussion could focus on those actions 

that -,.ere part of the planned and consistent program. For this analys i s, how

ever. boundaries must be s01Tiewhat arbitrarily defined. 

first, this d1scussion wll l incl(Jde only those actions taken by the Fed

eral Government; relevant actions of s tat e and local governments are not con

sidered. Second. the discuss ion cover s only those Federal Goverrlment actions 

In wh ich inajor causes included an attsnpt to ·influence energy or maj_or effects 
Included some influence on energy. Within those limits, the dfscuss1on con
siders actions rel ated to both production and consumption, al though production 
receives the lll()St erJl!>hasls. It also Includes actions relating to both increases 
and decreases in energy consuruption or production. 

Energy production is defined as the transformat1 on of natural resources 

into c01MK1nly used forms of ener gy such as heat, light, and electr icity. By 

th Is defi ni tion, the shining of the sun or the ~unn ing of a river are not exam

ples of energy production, but the insta11at1on of solar panels or the con .. 

str uction of a hydroelect r i c dam are . Energy consu!1ption is defi ned as the use 

of one of these common, "manufactured" forms of energy. Under thi s definit ion 

sunbat hing is not energy consumpt ion, but heating water by means of a solar 

panel is. ln both definitions, the crucial ingredient is the application of 
technology and resources to change a nat ural resource i nto a usef ul energy 

form. 

Determining Cause and Effect 

The use of major causes or major effects of govern~eotal act ion as bound~ 

aries for the discussion requires stipulating some methods for detenni ning the 

major causes and effects of a governmental act ion . 
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Of the ~any methods (or "oodels") possible, this discussion will use four. 

We will call them "viewpo ints .. because this tenn suggests that a·ny one obser

vation of somethi ng as cooipl icated as a governntental action will necessar i ly 

be incomplete. Each governmental action has many causes and effects, and no 

one viewpoint can inc lude a ll of t hem. The tenn viewpoint also suggests that 

any one observation will be somewhat di storted, s ince it emphasi zes some phe
noma'la and downp lays others. Use of more t han one viewpoint is necessary to 
ensure t hat a 11 the major pher10mena have been adequate Ty observed. 

The four vi ewpoints used in this discussion come from four types of ana l
ysis: economic, political , o.-gani zational and legal. These particular four 

viewpoints have two 11tajor advnntages. F1rst, they are of tep used to study gov

ernmental act ions {Table I) . 111e econ~lc viewi>oint, particularly in an extreme 

form that treates the entire ~iovernment as an "economic man.• has been the over .. 

whelnri ngly domi nant lllOdel in for eign po l i cy a.nalys1s( 3) and has been used a 

great deal in domestic policy analysi s , particu larly by econcr.n lsts such as 
Downs(4) and Schell i ng. (S} Tile political vi ewpoi nt, in various fonn.s, has 
been used by such .. i i -known pol itical scientists as David 8. Trllllan(G) and 

Richard E. Neustadt. {7) The or genlzat 1onal vi ewpoint , of ten called bureauc

ratic or i nstitutional theory1, has been a pr1 ncfpal tool for governmental 
observers such as Michel Croz ·ler (B) and Graham Al l i son. (3) The l egal view

point, as t he t erm Is used i n this discussion , is used by lawyers or for a legal 

audience. or even in other si ltuations . as tn de Tocquev11le1 s DEr«lCRACY TH 
AMERICA. (g) 

The second advant age of ithese part i cular four vi ~p<ii nts 1s that they vary 

a long two parallel contJnua, !;o one can be sure of highl1ghti ng different phe

nomena in moving from one vie1.,point to another . The f i rst continuum 1s t he 

i nterchangea b111ty of the ent'lt1es viewed, t he ability to replace one entity 

in a given si tuat i on with another without changing the outco~e. The four view· 

points are ranked In the foll owi ng order with respect tc inter changeabili ty: 
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1. Economic 
2. Political 
3. Organ izational 
q, legal. 

In other words, enti ties 1n the economic viewpoint a.re most interchangeable; 
presu:>ably each •eco"°"'lc entl ty" in the same situation would act the same. 
The actors (individuals, gt-Oups, and organizations) that make up the political 
vle"f)oint are less Interchange.able; the components within the organ izational 
vle!<point are even less so: an•d the authoritative bodies that act with in the 
legal viewpoi nt are least lntwrchangeable . The second continuum is t he 
equality of infl uence among th•! entit ies involved. Once again, the viewpoints 
range in the same order. The •econ011fc viewpoint assumes the influence among 

entities is 1110St equal; this factor decreases from t he poli tica l to the 
organizational to the legal vl •ewpoint, where authoritative bodies by 
deffnttfon c~n overrule thef r fnferfors and can be overruled by their 
super 1 ors. 

The next four sections wi'l 1 describe each viewpoint in more detai l , 

outlining t he energy-related c"uses and effects high lighted by that 
viewpoint . Each descript i on u:ses a reference examp le(IO) (the Pr1ce

Anderson I nsurance provisions ·for nuclear hc11itles) to Illustrate the type 
of informati on provided by that vi ewpoint. 

-rnE ECOl10t41C VIEWPOINT 

In the economic viewpoi nt , producers mal<e production decisions based on 
t he prices of various levels o:f I nputs, the technology available to transfonn 
those inputs into a COflll\00 forrn of energy, and the price of various amounts of 

that energy form. (ll) Consumers make decisions based on their desire for 
various goods and services thalt use energy and the price of those goods and 
services. The pr ice of an energy-using Item Includes both the purchase price 
of the item and the price of the illllount of energy required to use that Item. 
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[n a mixed economy, such as that of the United States , the govern~nt 
cont~·ins some share of the nation ' s producer s and consl.E'lers. It al so has the 

power to change conditions in the marketpl ace. In acting to change cond itions 
1n the marketplace , the Federal Governfllellt acts as a unitary and anolyt1c 
decision -maker. 0 2l It uses a cons istent set of objec·tfves to evaluate a 
re lat ' ve ly comp let,e set of a 1 ternat i ve act1ons according to the·lr relatively 
we 11 4 known outcomes . If the outcomes of an a lternat 1 ve are uncertai n. the 
Federal Government weighs the value of a.n ou tcome by the estimated probabi 1 'lty 
of i ts occurrence. ( l2) 

Causes of Governmental Actions 

For the economic viewpo int, t he Federal Government takes action because 
it '#ants to change a market outcome, such as t he relationship between 

production and pr \ce or between consumption and price. Product io-n may be 
considered too high relot 1ve to pric~. as when certain energy production 
processes do not take ·fnto account t he pollution t hey produce. Pr·oduc t ion may 

be t-hought too low rel ative to pr1ce. as when certain energy production 
processes do not take 1nto account the contr1but 1on to national security t hey 
could make. Simi larly, consumpti on could be too high relat ive to pr ice, as 

~tie-n consumers fail to take into account the future or otherwise alternative 
uses that mi ght be made of the energy or natural resource they are buying. ln 
other cases . consLrnption could be too low rela tive to price. as when consumers 
fal l to take i nto account some of the benefits that stem from use of a 
parti cular energy form such as the decreased use of another energy form. 

Decisions made in the priv~te sector of the econOf?.)' ~ay fail "to take 
1nto account pub l i c values 11 for a number of r easons:(lJ) 

l. Externa11tx : The decision may affect parties other than the one 
making t he dec ision (e .g .• widespread pollution may result) . 

2. Honri valry: One person 1 s consumpti on oj a good or service may not 
d1mfnish the benefits available for other consumers . Each person has a 
tendency to wa1t for the other pers0'1 to buy the goods. Such goods might be 
underproduced. Provision for nati onal defense is on exa~le . 

25 



3. Nonexcludabf llty: Excluding the nonpayers from a good or serv ice 
ma,y be Inefficient or 1Mposs1bl e. 5o<te goods or services, such as nat1onal 
defense, Ill ustrate both nonrlvalry and nonexcludabil1ty. 

4. Uncertainty: A private decis ion concerning production or 
consumption ~ay 1nvo1ve risks and the private decision-maker may have a 
different tolerance for risk th.an society (or a niajorlty of its members) 
does. Use of a dangerous subst ance is a typical case.<14) 

5. Delay: A decision coincern1ng production or consumption may involve 

a delay between t he dec i sion an·d some of its effects and the decision-maker 
may have a different tolerance ·for delay than society does . An effort to 
preserve a resource for future !~enerations i s a typical case. 

6. Merit: Many lndlvldU·lls may value a good or service less (or more) 

than society thinks they should. Educat ion is usuall y posit ively valued and 
efforts are made to encourage i ·ts consooption. Alcohol, tobacco. and 

narcotics are usually negativel:f val ue-d and efforts are made to discourage 
their consumption. 

7. rneguity: An 1n1 tia1 maldistribution of resourc~s may l ead t o less 
consumpti on by those ini t ially 1:i1sadvantaged than society t hinks is 

equitable. Efforts to provide ·food, cloth ing, and shelter for t he needy 

I llustrate th1s phenomenon. 

8. Noncompctftlon: The 1•c latfQnship betw.ien the size of the most 
efficient f l r111 and the size of lthe market may ~eep the market from be ing 
competitive, so that Mtural wo1•klngs of tile market do not produce the outcome 
soc 1ety wants. Provision of te'lephone service tltus trates th1s phenanenon. 

9. Interdependence: llhelther one Indi vidual wnl do something depends 
on his or her confidence t hat otthers will do the same. Enforcing child labor 
l aws on all coff1)etitors so that no compet1tor gains an advantage by violating 
those laws I llustrates this facltor . 

10. Transaction dlfflcu1t·les: The difficulty of achieving agreement 

among al l the necessary parties through market bargaining may make individual s 
refuse to seek such f!greement, i5lthough each would we tcane an agreement 
imposed 'from outside the market.. Uniform we ights and measures, contr~ct 
terms , ~nd currenc1 es al l i ll us1:rate thfs factor . 
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More than one of t hese reasons may be present fn a single situation . The 
case for government interventi on is strongest in si tuations wllere several 
reasons are present. These reasons resu lt in a perceivable disparity between 
the all ocation of resources resu lt ing from ex ist ing price signals and the 
goals of groups thought t o arti culate t he preference of a broad segnent of 
society. 

Effects of Governmental Actions 

In t he economi c viewpoint, governmental act ions have three types of 
effects . A pr1ce change effect ed by t he govern111ental action causes the price 
of ~ given leve l of energy use or an energ.ya-using dev ice to be higher or lower 
t han it would be wtthout the government al action . A technolog tcal change 
effected by governmental ~ction , such as scienti f ic research, changes t he 
a:nount of an energy form produced from a given level of inputs or the 411'10unt 
of an energy form used by a given t ype of device. A third type of change 1s a 
taste change where a governmental action such ~s advert ising changes consumer 
desire for 4 9lven type of energy-using device . 

SU111llarv of the Economic V1e!IJ)o lnt 

In sL111Dary. the economic viewpoi nt leads one to look for such causes of a 
govern~ental act1on as the failure of production processes or consu~ptfon 
decis ions to take into account publ ic values. It leads one to look for such 
effects of a government al act1on as technical change, price change. or taste 
change . To use the Price-Anderson example. t he insurance provis ions were 
created because without t hem producers would not be wf 111ng to produce enough 
nuclear energy at any price to sat is fy public goals like national security. 
The producers were less tolerant of risk t han society could be and less 
Interested i n the effects on national securi ty t han society had t o be. The 
effect of the prov1s1ons was to lower the price of insurance to the producer 
and to lower the cost of accidents i f they did occur. thus lowerSng the costs 
of production to the producers. Consequently, the producer was not will ing to 
produce more nuclear energy a.t any given price than he woul d have been without 
the actfon. 
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If the United States approached a lalsset faire system of capital ism, the 

economic p<>lnt of view could eliminate the empi rical analysi s of t his rep0rt. 
Such Is not the case. The ten reasons must be considered . In addition, they 

must be considered in uni son with other poi nts of view. 

THE POLI TICAL YIEW1'0JNT 

[n the politica l viewpoint on energy processes. fndfviduals . groups, and 
organizational part icipants fns1de and outside of government bargain with each 
other to obtain government actions that will favor the goals they 
independently seek . The federal government is not a unitary actor outside the 
energy market. It Is a collection of political groups that, together with 
nongovernmental groups, forms an energy bargaining arena. For example. 
producers of a particular for11 of energy may seek po l1cies that will lead to 
greater profits. Consumer groups may seek lower prices . Env1ron111ental ists 
ma,y seek less pol l ution. Groups concerned with national security may seek a 
national stockp11c of energy resources. Because resources are sea~ce. not all 
9fOups w111 get everything they want. Since bargaining power in unequa l, s001e 
groups will get more of what they '1'ant than others will. The Congress and the 
executive offices are crucial entities in the ba.rgaining arenas because most 
federal actions start with statutes and appropriations from Congress and 
regu lations and actions from the executive offices. 

Causes of Governmental Actions 

6overnmenta1 actions take place as a result of the bargaining game 
between political actors pushing for a g1ven action and the actors resisting 
that action. The resulting action may closely resemble what one actor, or 
group of actors, wanted or it may be different from what any actor wanted. 
The result in analogous to a •resultant vector• in vector addition. Oepending 
on the relat ive strengths of the initial vect.ors, t he resultant may 
approx imate ooe of the initia l vec tors or may take off in some ent irely new 
directioo . (J) 
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Pr<!dict ing which actors are apt to get what they want is very difficult, 
but some factors seem to be reliably associated with success. One of the most 
importat1t is intensity of preference; that is. how valuab le a particular 
action would be to the groups seeking it . versus how damaging it wou ld be to 
the groups opposing it. Groups may oppose a policy not only when they want an 
alternative action. but also when they want to use the resources involved for 
some other action {as -fn budget fights) . For instance. producer groups 

seeking higher profits generally f ind that government action; are most 
valuable to them when some or al l of the fol lowing conditions exis t: 1) 

privlte carte11tat ion is unfeasible or very costlyt 2) the product has a 
relat1vely 1nelastic demand, 3} produc tion requi res a relatively high capital 
input, 4) cons trained entry exists, and 5) the industry lacks high 
concentration. ln addition, signif icant differences among the firms in a 
producer group may induce a desfre on the part of each to participate because 
one firm cannot rely on ~nother to represent a favorable pos iti on in the 
political bargaining. {IS) 

Another factor that seems reliably associated with success Is. the 
poli tical power of the groups involved. Sources of political power have been 
extensively ana lyzed . ( l G) To summarize those analyses, sources of political 
power include official positions in the crucial arenas of Congress and th~ 

execut ive off ices; access to those in official positions; resources l ike 
money, publicity and votes; and the skill to use the various resources 
.,.11. {17) 

Effects of Goverrrnental Actions 

In the political viewpoint. actions already effected can ch3nge the 
bargain ing situation for the next potential action. On one hand. the groups 
most successful in obtaining favorabl e aet1ons gain resources and other 
sources of political power that make them better able to obtain further 
favorable actions (al though in some circu111Stances a 9roup maf erner9e from a 
successful battle with its political poo-er greatly reduced) . ll) On the 
other hand, a successful group may be satisf ied for a whl l e, so Its lntensi ty 
of preference 'lf111 temporarily be 1 O'ft'ered. A 1 t ernat i ve ly, th is group may have 
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engaged in logrolling or Ot her forms of trade in order to obta1n the act1on, 
so wi ll have to devote at least SQ'lle of the new p01o.~r to repay th1s debt, 
which may include supporting some action other than one they want. The 
general presumption is 'that the first effect predo11inates over the second, so 
the usual result is t hat success, after a possible delay, breeds more success 
un less some ext erna l event occurs. For e~ample, oi l producers may obta in 
favorable action until a senior senator well-dfsposed toward oil producers 
reti res; then they are apt to succeed less well . 

Su11t1ary of the Political Viewpoint 

In su!llflnry, the political viewpoint leads one to look for such causes of 
an action as bargaining by groups with a high intensity of pr eference for that 
action and high poli tical power. It leads analyst s to look for changes in the 
political power of the successful groups, temper-ed by so11e decrease i n 
intensity due to satisfaction and trades . 

To use the Price-Anderson example, the insurance prov1s1ons were created 
because interests Ins ide and out! 1de of Congress (notab ly, t he J<Jint Conmittee 
on At-o111c Energy and the nuclear industry) had an intense interest in such 
provis ions and the political power (posit ions, resources. and skil l ) to 
bargain for th.at result. Their effect was to increase the resources avai lable 
to the groups obtaining them. The Joint Committee gai ned in prestige and the 
nuclear 1ndustry gre'll:, so those groups were more likely to get •;that they 
wanted or prot~t themselves from \<d'lat they did not want in the next round of 
bargaining. 

THE ORGANIZATIONAL VIEWPOINT 

ln the organizational viei'lpoint of energy processes , various activit ies 
relevant to energy are conducted by a series of organizations . Each 
or9anf1ation has certain characterist ics . such as stze, operat ing proc.edure. 
and structure, that determine how 1t wi l l act 1n an energy product ion or 
consumption process. These organ1zat1ons Include firms that produce energy, 
f 1rl'ls that consume energy, public agenc1es that regulate energy, and other 
organizations , such as consumer and environmental groups, that seek a role in 
energy. The govern~ent itself is a collection of organizations. 
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Organizat ions in the governG1ent and the energy mark~t do not make dec1 -
s ions in the 'l'lay the economic viewpo1nt assumes the government does. Although 
the economic viewpo 1nt assl.IYles that the Federal Government and each consuii~r 

and producer are un itary. analyti c decision-mdkers, the organizational view
point assumes that the Federal Government and many producers and consumers are 
multiple, cybernet ic de:c1sion-makers. ( lZ) ln other words , the ec-0nomic view· 
point asslJlles that dec1slon-makers re~ct to compltcated decfs ions with uncertain 
outcomes by developing a consistent set of objectives, examining a relatively 
complete set of alternat1ves 1n 11ght of those objectives, and expl icitly dis· 
counting for uncertainty. The organ1tational viewpo1nt assu:nes that decfsi on
~akers react to complicated dec1s 1ons with uncertain outcetnes by applytng set 
procedures. Such procedures do not beg1n unti l an explicit problem occurs, 
cons fder only a l imited set of objectives one at a_ time, consider only a 11n1-

ited set of alternatives, take the first acceptable one , and use various 
methods to asst.me a.way uncertainty. 

Cyert and March in THE BEHAVIOR THEORY OF THE FIRH(IS) describe these 

search procedures. They state that one tan analyze the organizational process 
of decision-~aking in terms of the vari•bles that affec t org•nitat ional goal s, 
those that affect organizational expectatfons . and those that affect organiza· 
ti onal cho ice . (IS, p. llS) 

Organizational Goals . Variables affecti ng tM relative importance of 
goal s include the C0!11lOSition of the organizat1on, the division of labor in 
decision-maki ng, and the specific problems faci ng the organtzat1on. Vari ables 
that affect the aspi ration level on any goal include the organtzatton 1s past 
goals, the organization's past performance, and the past performance of othet 
"corrif)arab 1 e" organ1 zattons. 

Organizational Expectat1ons . Varia,bl es that affect the intensi ty and suc
cess of search include the extent t-0 whi ch goals are achieved and the a~~unt 
of organitatlonal s hck. Variabl es t hat affect the direction of searcll i nclude 
the nat ure of the problem stimulating the search and the organitat1onal compo

nent actu!l ly carrying out the search. 

Organi zational Choice. The key issues are the def1n ft 1on of the problem 

that requires a cho1ce, the stondard decis ion making rules applied, and the 
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order 1n ~hich alternati ves are considered. Variables affecting those issues 

1nclude the past exper ience of 1:he organi zation with a given set of decision 
rules, the past reeord of slack 1, the organizat iona 1 component a.ctua l l y carrying 

out the search, and the past ex~1er ience in cons i der i ng alternatives . 

Organi zat ional goals, expec:tations, and choice are knitted together by 

four phenomena: 1) qua.s i ·re so lllt ion of c.onf 1 i ct, 2) uncertainty avoidance, 
3) problemistic search, and 4) organizationnl learning. (lS,p. ll6•126) 

1. Quas1 -resolution of conf11ct. Organizations reduce conflict by 
divi di ng themselves into c001ponE!nt.s and lett1ng different component s •ake deci

si ons about different goals; by str iv i ng for no more than "acceptable• perform

ance on each goal; ~nd, when cor1flict st i ll remafns, by f avor i ng one goal at 

one time and another the next time. 

2. Uncert ainty avoidance. Organizations avoid uncertainty by empha

sizing short .. run reacti on to shc1rt .. run feedback rather than t rying to antici· 

pate long-run events. 

3. Problemlst1c research. Organlzat1onal search has three ~ajor charac' 
teristics. F1T'st, i t is moti vat.ed· .. starte d by the discovery of a problem and 

stopped by the discovery of a so•lution. Second, it is slmplemfnded--us1ng a 
si~ple model of causa lity unti l forced by failure to find a solution to use a 
more complex model. Organitati c1ns w111 sea·rch 1n the neighborhood of t he prob

lem and pas t activity before. con1s i deri ng new areas. Thir d, search is bi ased ..... 

the actual conduct of the search 1s very dependent on the characteristics of 
the peopl e i n the organizati onal component conducting it. 

4. Organizational learni ns . Organi zations niodlfy t heir behavior in the 
1 i ght of past experience. They may c hange goals, the parts of the environoent 
to which t hey respond , or t he ru les t hey use in searching for soluti ons. 

Figure 2 depicts the relationships of these concepts.{lB) 

One of t he ~ost 1noportant consequences of cybernetic decision-milking is 
that different organizations may· make different decisions, even though they 
face the same problems and have the same objectives. 
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Causes of Governmental Action 

Jn the organi zational viewpo 1f'!t . govermnental actions t ake place when a 

governmental organ1z•t1on responds to a decision problem. The dec1s1on pro

blem for the governmental or ganllzat1on ma,v be created by events (such as a 
bitter winter) or by actions of organ1zat1ons outside the government. The 

latter situation occurs when a r1ongovernmental organization ' s procedures for 
responding to a decision problen1 lead it to take act ions that elfc1t a govern

mental response. 

The kinds of actions that 1:ake place therefore depend on the character

ist ics of the organizati ons taking action. For instance~ the existence of a 
governmental organ ization with il concern for the energy market makes actions 

affecting energy more likel.v thc1n -they woul d be if such organizations with 
such concern did not exist. 

Many ana lysts have tried tc1 outline the characteristics that affect orga

n1zat1ona l response, as shown ft1 the orfaniiat ional col umn of Tab le 1. Graham 
Allison says t he cruci a l questicins are: 3•P·257 ) How (with what procedures) 

does t he orgon1tat1on generate information about a problem? HOIK does the 
• 

organizat ioo generate alternath·e responses? How does the orgMlzatfon imp le-

ment t he chosen response? Marc Roberts. in a recent s\ll'llTlary of the organiza

tional analysts lltera1:ure , (!9) suggests that the answers to cruc1a1 ques

tioos like t hese depend on the following factors: 

1. Factors in the external enitironment. such as the amount of unce-rta inty 

and the lKl'lount of competition from other organizations. 

2. Factors in the organ izat ion itself. such as its size. its structure, and 
tts str~tegy (normal goals and nonnal activities). 

3. Factors in the organization •s personnel. such as their training and 
experience and t hei r experiences with the organ ization ' s forma l and 
informal means of selection , monitoring. and re.-1ard. 

Effect of Governmental Actions 

(n the organizational viewp•o int. governmental actions either change which 

organizations respond to a given decision problem or they change the 

34 



TABLE l. Prominent Users of the four Viewpoi nts 

V ie~oints Economic Political Or:gantzat ionat Leg•l 

Pr<>mi nent Users(•) von Neuman and Lindblom (1954) Bernard (1936) de Tocqueville (1832) 
Horgensterm (1947) 

Dahl (1957) Simon (1945) Har t •nd Sacks (1956 ) 
Downs (1957) Li pset (1960) Parsons (1949) Vose (1958) 
Boulding (1g59) Mat thews (1960) Whyte ! J.g56 l Schneidhauser (1962) 
Schelling (1960) Almond ( 1961) March 1958 Shapiro (1964) 
Saumol (1961/ Ke.Y (1961) Grossman (1966) 
Snyder (1961 Hi 11 er ( 1966) 
Rapoport ( 1965} Lane (1962) Deutsch (1966) Tanenhaus (1966 ) 
Wohlstetter ( lg6s} Hunti ngton (1968) Argyris (lg67) Casper (197D) 
Gilpin (1968) LOl< i (1969) Thompson (1967) D•nel skl (1970) 
Axelrod (1970) Seidman (1970) Merton (1968! Falk (1971) 
Quester (1970) Fenno (1973) Barnet (! 972 Surry (1971 ) 
Meadows et al Halperin (1973) 

w (1972) Steinbruner (1974) Wi llrlcb (1973) 
~ Knorr (1973) 

Melman [1974) 

(a) See the references for this chapter for complete citations. 



charact eristics of the organ1zait1ons that do respond. ln either case. t he 

changes are apt to produce new procedures for responding to a given type of 
decision problem. 

As an example of the first case. a government antitrust or tax policy may 
influence whether of not oi l companies becane involved with other forms of 

ener gy. If they do become 1nvo1lved, they may have exper tise and resources to 

use that other organizati ons would not. On t he other hand, however. t hey may 

have reasons for de- emphas1z1 n91 production that organftat ·ions without i nvolve

~ent in compet ing energy source s would not have. For an example of t he second 

case , government regul ations concern ing a part icular fon1 of energy may require 
energy companies to htre new types of people and create new procedures for 

mak1ng energy decisions. 

?ulllllary of the Organizational Viewpoint 

In s....,ary, the organf?ational viewpoint l eads one to look for such causes 
of a governmental action as organ izati onal response to decision probler11s caused 

by events or the actions of other organizations ; it leads one to look f or such 

effects as changes in which orgon1zotion does wllot. To use the Price-Anderson 
example, the insurance provisions were created because the appropriate organi

zations were 1n ex1stence and had the appropriate character1stlcs to design and 
create them. The Atomic Energy COl!ll\lsslon ond t he Joint Co<n.•1ttee on Atomic 
Energy were avai lable to desi gn and help create the Incentives, the large fi rms 
mak ing up the nucl ear i ndustry were abl e to contribute substantial help, and 
each stood to gain substanti a11,y if the provisions came into bei ng. The 

effects of the provisions were to al low and in sOG1e cases require large and 

othetwise powerful Or"ganizations such as the A.EC and the nuclear f iras to 

become even b1gger and to work together (at least to the extent of hel ping to 
1 nsure each other) . 

THE LEGAL VIEWPOINT 

In the lega l viewpoint of enerqy processes, parties est ablish and modi fy 

legal relationships among theraselves and between themselves and things. The 
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government , in this v1ewpotnt . is a col lection of authori tative bodies for 
establishing and modifyi ng legal relationships. Moreover, the collection of 
bodies is arranged in a fairly definite hierarchy. 

The re1ationsh1ps among par ties include contracts between buyers and 
sell ers and laws between the Federal Govern11ent and other s. In energy, the 
re lationships between parties ttnd thi ngs "inc lude not only the owner·ship Or' 

leasi ng of natural resources but also patented or licensed operatfon of a pro· 

duction process. al though some ev idence exists that the Federal Government fs 
more apt to support and protect ownershi p and use of resources than of manu· 
f acturing processes. {'20} 

Together, the relat ionships form a 119reat pyramid of lega l order . ., (Zl ) 
In roughly descending order, th~ pyra111id consists of constitutions, constftu
t lona1 interpretations, statutes. statutory interpretations, executive orders. 

administrative orders , ad~ini strative regulat ions, administ rative interpreta
tfons . and a large collection of pr ivately established relationships such as 
organizational charters and commercial contracts. 

Causes of Govermnental Act1ons, 

In the legal viewpoint actions take place because a body with the author
ity to make law does so, usua1 Jy on the insistence of parties appearing before 
it . Courts hear cases and dec1de them. Congress hears testimony and passes 

statutes. The President issues executive orders . The various agencies issue 
regulaticns in response to request s by others. Even the buyer and se'l ler, 
act1ng as a body, create "lawM between them by wr iti ng and signi ng a contract 

because each wants to exchange sow.eth ing. 

A major emphasi s of the legal viewpoint is tha t each Instance of this 
taw .. mak ing has to fo 1 low certa 1n procedures and fit within certa1 n substant 1 ve 
boundaries set by the ex isting 1aw w1th greeter author ity. The constitution 
sets t he most authoritative bounds; stbtutes or court dec1s1ons come next , 
depending on the s ituation; 

bounds set by al l of these. 
void , 

and rema1ning legal actions must act within the 
Ir t hey do not. •court may declare them nul l and 
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Effects of Governmental Actions 

As reflecte-d in the legal viewpoint, governmental actions have the effect 
of changing the perm1ss1b1e and actual relationships among part ies and between 
parties and thi ngs. They determrt ne what energy activities 5!!! take place and 
have a major influence on what energy activities ~1ill t ake place. For example, 
the U.S. does not allow pr ivate ind1vldua ls to own "sun tights •• (Z2) Thus 

private individuals have limited action in uses of the sun produce energy. 
For another exa~le, statutes and regulat ions set out requirements for: the 
leasing of federally-owned minerals, including who can lease them and v.'hat 

procedures potential and actual lessees must follow. (23 ) For still another 
exa111Ple, taxes ean determine what percentage of the revenue from se111ng a 
particular form of energy at a gfven pr1ce w1 11 go to t he government and what 
percentage will thus be left to cover expenses and provide a prof1t to the 
producer. ( 23 ) 

SU11'11ary of the Legal V1ewpo1nt 

In su1t11ary, the Jegal viewpoint leads one to look for such causes of a 
goverr11lental action as a declarat1on of law by an authoritative body that has 
heard part1es ask for that declaration. It leads ooe to look for such effe<:ts 
of t he act1on as changes 1n relat1onsh1ps among part1es and th1ngs. 

To use the Price-Anderson exBmple. the insurance provisions were created 
because certain parties were dis sat1 sf ied wf th the noma 1 leg a 1 re lat f on sh ip 
bet•.;-een energy producers and accidents in the nuclear productiOl'I process. 
Energy producers were liable, under many conditions, for much of the damage 
caused by those accidents. Congress agreed to change that relationship. The 
effect of the insurance provisions was to alter, through a statute, the 

re lationships between energy producers and accidents. 
energy producers would hava the1r liabil ity 11mlted. 

Under the new scheme~ 
The government helped in 

meeting th~t liabi lity, but in turn would have to give up some of the limi ts 
on the cond1t1ons of 11abl11ty and would have to help pay for the liability 
insurance. 
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THE INTERRELATIONSHIPS AMONG THE FOUR VlE~POJIHS 

Table 2 lists the causes Md effects of governmental actions highlighted 
by each of t he four viewpoi nts. llote that the v1ewpo1nts may ccrnplenient each 
other. Any si ngl e governmenta l action may have some or al l of these causes 
and some or al l of these effects. For exall!P le, wh11e the Price-Anderson 
insurance provisi ons changed the rel at1onsh1p between production and price, 

they al so changed the politi cal power of the groups involved, helped determine 
which organizations would be involved in nuclear energy, and changed the l egal 

relationships between producers and the acci dents stenrn1ng from thefr 
production processes. 

TABLE 2. Causes and Effects of Governmental Actions 

Viewpoi nt 

Economic 

Political 

Organizational 

Legal 

Causes 

Price signa ls that fail to 
refl ect some social values 

Bargain ing for acti ons by 
group$ with high int~n$ity 
of preference and high 
po litical power 

Activities to design, create 
and use actions by organiza
tions w1th appropriate 
characteristics 

A request by Interested 
parties for an authoritative 
body to decl are a change 

Effects 

Technlca I and 
price changes 

Changes 1n the bene
fits ~nd po11t1c~1 
por..ter of the 
groops Involved 

Changes in which 
organizations are 
involved 

Changes In the le
ga l relationships 
a11on9 parties and 
between parties 
and things 

Government actions such as those described as lncent tves to iflcreased 
production of energy ar~ often analyzed frcrn a single point of view . The 
other viewpoints are subordinate, if used at all . For instance , changes in 
pol itical power, org~n1zation~l act i vity, and legal relationships might be 
treated as intermediate steps leadi ng to a change In economic relationships. 
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Similarly, changes in economic relationships, organizational act ivity and 
legal relationships might be treated as intermediate st eps leading t o a change 
In political power. The latter approach is roughly the ~larxlan view of the 
•<>rld. (Z4l 

TYPES OF POSSIBLE GOVERtfHEtlTAL ACTIONS 

The four viewpo ints provide a method for choosing which governmental 
actions should be considered energy policies. The next step is to outl i ne tbe 
types of actions the Federal Government could have taken. Then applying t he 
four viewpo ints. a determinatton can be made as to ~h1ch act1ons should be 
considered energy policies. The list of energy policies guide the analysis of 
how and why the U.S. Government Intervenes in the energy marketp lace. 

In order to aid analysis of existing situations by Identifying existing 
acti ons, a categorization of governmental actions must meet the following 
cr iter ia: 

1. General ity. The categor ies should be re levant to most, lf not all, 
situations apt to be subject to analysis or policy development . 

2. COGlpleteness . Al l the relevant categor ies should be incl uded. 

3. Concreteness. Each category and category label should, as much as 
posslb1e , suggest t he actions that are or could be within that category. 

4. Lack of ambiguity. Actions should, as much as poss tb1e, clearl y belong 

in one category rather than another . 

The economic viewpoint suggests that a categorization of govern;~enta l 

actions might be based on the part of the production-consumpt ion cycle 
affected by a given action. Such • categorixation meets the criteria of 
generality and concreteness well and the criter ion of lack of ambiguity fairly 
well, but fai ls to meet the cri terion of completeness. Some actions do affect 
more than one part of t he cycle, and other actions have their most direct 
effects outside the producti on-consumption cycle. 'Therefore? this 
categorization is only part ia lly complete. 
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The politica l vlewpc1 nt l eads to a categor ization based oo t he poli t ical 
purpose served by t he actf on. In fact , most previous attempt s at categori za. 
tion have been done by pol tt fcal scienti sts fo11°"1ng this general idea . How
ever, t his t ype of categorfzation, whi le general and comp1ete, is neither con
crete nor unambiguous. Politfcal purposes do not in:n:ediately suggest concrete 
act ions and one action may serve many purposes . 

Anot her c.at egori zatfon i s based on t he or gan1zat'iona1 vi ewpoint . That is, 

one could categorize governmental actions by the organizat ion or organizat ional 
component that carries them out . This categor1zat1on is probably the most con
crete of t hose suggested so far, but fal ls to """'t t he other cri ter ia. It can 
be ambiguous because more than one organization may be involved in 11carryi n9 
out~ a given action . It fai ls to meet t he cri ter ia of generality and complete
ness because some actions may involve organi zat ions not yet in existence. 
Therefore> t his categor1iation fs also incomplete. ijowever . it does help in 
identifying exist ing actions, even though 1t fall s to gener ate all t he alter· 
natives it shoul d. 

The legal vi ewpoi nt suggest s a categorizat ion based on t he legal form of 
the governraental action, such as a consti t utional amendment > n statute. or a 
regulatiCXl . The categorlzat ion that resul ts Is genera l and colllplete, but not 
concret e or unambiguous. The cat egories contain too many different actions and 

any one act 1CXl may be created through the use of a nu~ber of legal forms. 

Previ ous attempts t.a categor ize governmental act ions also failed to r.:ieet 

all t he criteria. Al l of these attempts are gener al and complete, but are nei
ther concrete nor unambiguous . In li sting governmental acti ons. we considered 
t he four cr iteria as wel l as reul t s of previous attempts . The list which 
resul ted is arranged in a hierarchy of categories: 

Creati on or prohibition of organizations . An important and bas ic ki nd of 
govern~ental action is t he creat1on of organizat ions that tn turn car ry out 
some of t he fol lowing kinds of acti ons. This category incl udes both t he crea
t i on of such organ izati ons and t he prohibit1on cf the~. 

Taxat ion. Levyi ng of a tax or t he exempt 1on or reduction of one t hat is 
levied in other simi l ar situations. 
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~- Charges for the del11very of a government serv ice or goods not 

directly rela ted to th<! cost of providing that good or service. 

Disbursements. Acti ons in which the Federal Government gives out money 
wi t hout receiving anythi ng in r~?turn directly or ill'll'led1ate ly . The categ0ry 

1nc l udes promises to disburse ur1der cer tain circumstances as wel l as actual 

disbursements. 

Re;quirements. Demands inadt:! by 9overn11ent. backed up by crimi nal and 

civil sancti ons . 

Traditional government ser\•ices. Assistance or benefit prov1ded by the 

government t o a nongovernmental ent ity or en·tities without dfrec-t charge. 

This category of assistance or t1enef1t includes all the symbol ic or tang ib le 
goods or services t hat are t raditiona l t o government and do not fall i nto 
other categor ies. 

Nontradi t iona l services . 1'.n addition to providing symbol ic or tangible 

goods and services traditional t:o government , the _govertl'llent a l so p·rov-fdes 

other nontradi ti onal services. Although the boundary between this category 
and the category of government s.ervices is sooiewhat ambiguous, the distinction 

i s usefu t for the purposes of cc•mp leteness and concreteness . 

Market activi t y. lnvclvemE:nt in a market under condit i ons sfmilar to 

t hose faced by nongoverrrnental p1roducers and consun1ers. 

The l ist of eight goverrvnen,t actions is subdiv ided into categor ies to 

a l low a cooiplete scre~ning of th1e actions of the Federai Govcrn1nent with 

respect to t he creation of incen t1ves. These categories are l i sted bel o~1. 

Cr eatfon and Prohibition of Or9a1nizattons 

The government can create o~ prohibit organizations of t he following 
types: 

• Federal Gover rvnent organizaiti ons 
• Other governmental or9an tzat1ons 
• ttongovernmenta 1 organ1zat i a1ns . 

These subcat egories can be divfd'ed as fol lows: 
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Federal Goverflillent oroanizations( 2S) 

1. Department or department a 1 age.ncy 

2. Agency ·• ithin the Executive Office of the President 

3. Independent agency 

4. Found at Ion 

S. Institution or institute 

6 . Cl • i ms coirmisslon 

7 . Regulatory C()f111i ssion 

8. Conference 

9 . Government corporat ion 

10. lntera9ency board 

11. Advisory body 

12. Joint executive-congress ional cO!lOi t tee 

13 . lntergovernmenta 1 organization 

14. Semi-public organization (e. g., the Federal Reserve System ) 

15. Government-o~ned , contractor-operated facil ity 

16. Contractor·o~ed , contractor-operated (but under government contract) 
facil ity 

17. Congressional agency 

18. Federal court . 

Other government organizat ions. {The Federal Government can often exert 
a substantial inf1uence over creation or prohibition even when it cannot 
direct ly crea te or prohibit.) 

1. Regional cOi.Tlpact 
2. State government 
3. Organi zat ion of substate governments 

4. County government 

5. Mun ici pa l government 
6. Speci al purpose goverrvnent {e .g . ~ school district or sewer di strict) . 
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Nongovtr,..,.tal or9antz1tions 

I. Ee-le (e.g., Pl'Ohlbltl"1 of cartels) 

2. OtW 

The following c•tegcry division st- froc thtt dtvtloped by the 

Husgrtves , p8rtlcul•r ly their dlagr.,. of the productlon·cons""Ptlon cycle 
(Flgu..., 3).(ll) The divisions are: 

• Levie<! on part of the pr oducti on-consumption cycle 

• Lev ied outsldo t he producti on-consumption cycle. 

With in Lhg production-consumption cyele(ll) 

I. Per1on•l Inc- tax 

2. Cons,_r expendltur• tax 
3. S.lts (9fn.,.•l) er e..clse (specific) tu 
•. $rou receipts tu 
5. ~.1 ..... -.1 tu 

6. ...slneu ~yroll tu 

1. Ccrpor•te Inc- tu 

8. Personal p~o11 ux 

9. Ret•lntd earnings tax 

10. Dividends tax. 

Out!lde th! r.roductlon- consll!lption cyc lc(lJ,p.?25) 

J. Taxes on the holding of property 
• General purpose 
• Spoc I a I purpose. 

2. T1xts on ti• transfer of property 

• atfl Uxes 
• Estill (dl•th tAXes) 

• lnwltance tuu 

• Ceplt1l t'lns tuts. 



l. Tues an tht croulng of political bounda,r les . ·-t tuts 
• UH tuts (to _.sate f or Ule failure to collect sales or ucise 

i..~es because Pll"Cllutd outside jurisdiction) 

• hport tues (tht U.S. const ltutlcn prohibits their use In v... United 

SUles). 

4. E•"'1Pt lcns from the taxts of ot her Jurisdict ions. 

HOi*:f\oW - HOUSVl0l.0$ 

'" c-... ,.. .. .... , ....... -·. 
--

7 Dl•Mlutdt aviliil . ..-
10 ' - • 

I , M:TO• MAOllTS ! CAl'JTAl I 
MN.UT. 

~ 
• • . • .. .. I 

• 
MAI.UT MAUET 

POI f Otl 

• cm.is 1.1 Me" CAPITAL 

~··-- OOODS c;QODS 

• 

·- a .... 
.. )'mt.Mt ....... 

FllMS 
• 

F16lRE 3. lJOts of ru In Prod>xtlcn-Consllfllltlcn c,c11(ll) 

Vl t Mn NCI! of tlll! subcategories • l>Ove, either Inside or outside the 

productlon·cons...,tlon cycle, art '"" f~rtller subdhhlO'ls. Tit• first 

dlstfogutshts bet>leen actlcns relating to the f"'?Os lt lon of 1 tu and those 
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relati ng to the f ailure to impose It . Failure to impose includes lower rates, 

delayed P'l"'•nts, and adjustments to the t axable base such as add'l tlonal 
deduc t1ons and exeJ11Ptloos. Tax credi ts are also Included and usually defined 
as d1rect adJusbnents to t he amo~nt of tax due. 

The category of f ees l s not d ivided, pr1aiar 11y because the category is so 

little used. We noted that t his category does not 1nclude pr ices charged for 

goods and serv tces non11al ly prov ided by nongovernmenta1 organi zati ons, even i f 

the government Is providi ng them. 

Disbursements 

We divided disbur sements accordi ng to the recipient of t he federal 

money. 

Grants- in- aid. Adopt1ng the defl n1tion of a grant- In-aid as "a grant of 
funds by a central government to a loeal governnent or agency f or assis tance 

In a civic undertak1ng, .(l) the Federal Government Is the "centr al 

government,• at 1 ot her governments are the 11 loca1 goverMlent or agency, 11 and 

almost al l purposes qual i fy as '' civic undertakings.• 

Subsld,y. Subsidy Is defi ned as "pecuniary aid directly granted by 

gover1111ant to an indivfdua1 or pr i vate ccxrmercial enterpri se deemed beneffcial 
to the public. _, ( l ) The recipient can be any non9overn11ent organ1 iat1on~ 
groupt or 1ndi vi dua1, and the purpose of the grant 1s to support some activ ity 

the rec ipient i s undertaki ng for himsel f or f or ot hers, but not for the 

Federal Government. 

Trans fer. Transfer i s "a deli very of t1tl e or property from one person 
to another_.(!) We cons ider the ter11 to mean the de11very of money from the 

Federal Government to 1nd1v1dual s as a consequence of the status of those 

Ind ividuals (as opposed to grant s desi gned to support an activity). 

Requi rements 

Requ i rements are divided ac·~ording to the1r announced primary subjec t 

matter. The announcement is found in the jud1ci~ 1 1 legi sl ative . or 

administrative preamble to the ~equirement being illlllosed. ~e Identi fi ed the 

fol lowi ng subcategories.< 26 ) 
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1. Economic 
2. Safety 
3. EnviY'Onmenta l (including zooing) 
4. C1v11 r1ghts. 

The economic subca tegory 1s subdivided into pr1ce requ frements, quantity 
requirements, qua 11 ty requirements . and entry or exit requirements. A 11 of 
the requ1 rements can be further d1 vi <led according to whether they require 
activit ies by nongovernmental ent1t1es, requ1re disclosure of aspects of 
nongovernmental activities. or exer.ipt entities from otherw1se normal 
requi rements. In addition, all the requi rements can be once more subdivided 
1nto those enforced by c1v11 s~ct1ons , those enforced by criminal sanctions, 
and those enforced by both. 

Traditional Government Services 

This category is so:newhat of a ca tch-al l to insure that al l 
• traditionally governmental• act ions are included in the list . Another ~ajor 
reason for including it is to identify those actions whose major effects may 
not be relevant to the sftuation under discussi on, but whose major effects may 
be very rel evant . For instance. government provision of roads fo·r 

transportation purposes 11ay have IMportant effects on the conswnptlon of sorne 
energy forms . 

lie have some•hat incanpletely d ivided the category by subj ect headings 
traditi onally listed as primarily governmental responsibilit ies. 

The· U. S. const i t ution (espec ially Artic le I , Section 8) suggests the 

foll owi ng servi ces t raditionally provided by government: 

1. Coining and regulating money 

2. Regu lat1 ng 1 nterstate and foreign commerce ( f. e. , enforc1 ng propert y 
ri ghts and contractual obl fgotions ) 

3. Regulating 1""'1grat ion 

4. Regu lating bankruptcy 

5. Establishing weights and measures 



6. Borrowing _...,. 

1. Deftn41ng the country, raising ..sfes ~ declrlog W1I' 

8. Pro•ldlng a postal ser•lce 

9. ProYldlng •post mads• (hlghoays) 

10. Prnvldlng Inland wa~rw11s. 

A study of state Md local ~tovernnlel\t adds the following •er•lces as 
oon .. 11y goverrnental:(ZT) 

II. Education 

12. Social services (cO<Jnseltng, adoption • ..,d tht lite) 

IJ, Health 

14. Ut1llttes 
• Water 

• P'"'"r (electricity ) 

• Sewer 
• lilrb •• 

IS. Rtertatlon 

16. law .,ror~t 

17. fire prntectlon. 

The govern11ent also dellveri1 less tangible goods and serv1ces . These 

Include at least the follow ing: 

18. legitimacy 
19. Recognition 

20. Accepunce 
21. Agrt_,t (rontanglble ........,...t) 

U. lnlA<"tst 
23. lovo 1._t. 
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Nontradi t ional Services 

As with tradi t iooal services, this c•tegory Is something of a catch-all. 

Some of t he most i mportant act1ons in this categOry o'f services that are 

usually or often provided b.y nongovernmental organizations are: 

1. Knowledge acquisit1oo 

• Exploration 

• Bais1 c resear ch 

• Applied research 
• Development 

• Demonstration. 

2. Knowledge disse1111nat1on (oil.her than educatioo) 

3. Job placement 

4. Transpor t at ion (e.g. , bus<!S and subways) 

5. Profess ional services 
• Lega l 
• Engin!!•ri~g 

• Scienti fic 

• Admf n1strat1 ve. 

Market Activity 

tn order to divide t his cc1tegory. we refer once again to the Musgraves) 

diagram of the production ... consumptfon cyc le 4nd their discussion of phenomena 

outside of i t . (13) The government can Itself act as a market entity •t each 

step in t he cycle: 

l. Government borrowing 

2. Saving 

3. Consumption ( procurement ) of consumer goods 

4. tnvestment 
5. Production of const.r.1er prc1ducts 
6 . Product ion of capi t al goocls 

7. Production of labor (trai ning or manpa.-er development) 
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8. consurnptlon of capital goods 
9. consumption of labor (employment) 

10. °"'1ershlp of l and and ot her natura l resources 
11 . Transfer of land and other natural resources. 

USE OF THE VIEWPOINTS AND THE TY POLOGY TO IDENTIFY Ell£R6Y ACTIONS 

The next step in the proces s of fdentifying energy policies fs to survey 
each category and subcategory to deter11ine whether a major cause or effect 
pertaining to ener gy is part of any of the actions wi th in that category. The 
results, of thi s survey, i ncluding concrete ex<>nples of these types of 
ac tions, appear In Chapter Ill . 
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Ill. GENER IC AJIALYS!S OF EliERGY lNCENT!VES 

This chapter Ident ifies act Ions (primarily do:nest lc) thot the federal gov

ernment has taken concerning energy. As mentioned in the previous chapter~ 
11concernfn9 energy 11 me~ns that either a major purpose or a major effect of the 

action invol ves energy. This analys is uses the typo logy of oc t i ons described 

i n t he previous chapter to Identify actions , and the four viewpoi nts described 

there to determine whether an action concerns energy . The basic starti ng 
points for analysis are t hus types of acl1on. later chapters analyze the 
actions according to energy form. Once iderit 1fied , the ac tion s are descr i bed 

and then quant ified by our estimate of the FY 1978 cost of actOct!plishlng them. 

The cost of conduc ting a government &ct iv1 ty can h&ve at least three co111po
nents : (1 ) the money the governonent spends; {2) the money the government fore

goes co11ec ting ( as 1n ta• benef its); and (3 ) t he 1110ney the governroent shifts 

from one party to anothe r (as in shf fts from consumers to producers brought 

about by price regulati ons) . This chapter considers only the f irst cornpO!lent, 

t he money the government spends. Other chapters e~tend the analysis to the 
secood and third components. 

IDEflTIF ICAT!ON AliO DESCRIPTION OF ENERGY ACJIOJIS (TABLE 3} 

Energy actions are identified and described In Tabl e 3. Some of the col 

umns require further exp lanation. 

Organizational T.vpes (Column ll 
Chapter 2 descrlbes the types of organizations that conduc t energy 

acti ons . The s fgni fie~nce of each organizationa l type is described in the fol
lowing paragraphs. 

T.xpe I: Oepartmen ta l Ag encv 

Almost every one of the 11 c•bi net- leve 1 dep.rtments of t he federa 1 gov

ernment contains an or9anfza tfon that condue·ts energy actions . Consequent l y11 
these departmental agenc 1es house over half of the major federal actions in 

energy that 'fie have tdentified. for ex~ple, the Bureau of land 11anagen:.ent 

(within the Oe11ar-t-ment of the Int~r i or) manages nat1onal resource lal'!dS and 
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TABLE 3. Identification and Description of Energy Actions 
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their resources and "admini stri!tes the mineral resources connected with 
acquired lands and the submer91~d lands of the OCS. 11 I t has special respons i
bi l i ty for l eases involving ge<lt hermal energy. 

lxpe 2: Ex.ec:,ut ive Office t)f the President 

Several of the offices or t:ounc11s wi thin the Executive Offi ce of the 
Pres ident conduct energy act1v·l tles . For instancet tlte Council oo Environ

ment~ 1 Qua 1 i ty "pro\' ides an on~~oing assessment of the nation 1 s energy research 

end deve lDpment from an environmental and conservation standpo int.• CEQ per
forms t his a.ctivity along with its broader role in mon itoring t he nation ' s 

environment. Other EOP office:i with ener9Y activities are t he Energy Resources 
Council, t he Office of t>lanagem1:nt and Budget. and the Appalachian Reg ional 

Development Program. 

Type 3: Independent Agencies 

Independent agenc ies are 011 ly tndependen t of any executive department and 

not independent of the Pres1de11t or the executi\le branch. The Environmental 

Protect ioo Agency (EPA) Is M •e•M11Pl e of an independent agency. EPA 1s respon
stble for requ1rements program:; to improve ~ir and wat er quality, and for con· 
duct tng or spcnsor i ng oeeded r1:!se:arch on pollution, i ts effects, and n:.~ans of 

avoiding er cleani ng up pol lut for1. NASA_, the General Services Administration, 

and the Sma 11 Business A0.1 nts'trat1 on are other examples of 1 ndepMdent 

agencies . 

Tvpe 4: Foundations 

foundat ions have become a 1preferred organ izational arrangement for mak ing 
grants to -l()Ca 1 government s . u11 i versi t1es , nonprof l t organi zations, or indi ... 

vidual researchers_. bec~use de•:isi an-making 1s structured to allow for partic· 
ipation by experts representin•g the f ie lds of speciol izatlon in which research 

f unds are being a l located. No federal foundations currently have energy pro ~ 

grams, s ince the Only foundati •Jn prev1ous ly having such a program, the !lational 

Science Foundation, has transf1erred f ts energy respons 1 b11 1 ties to the DOE. 

Type 5: Insti tutes 

Jnstl tutes provi de much th•e same decis1on .. making framei~ork as foundations, 
a_l lowtng for leaders in the fu1!ldamental sciences , medic&l sc iences, and publ ic 
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af fairs, and specia l ists in the field covered by the inst itute to voice 
approval over research contracts. The Smithsonian Instltute 's Social Science 
Jnformatioo Exchange plays an increasing role 1n support of a numb.er of pro
grbl'fts of national interest, such as energy, cancer, and pesticides research. 
The Solar Energy Research Institute, part of DOE. is speci fically concerned 
with R&:D on var ious solar energy technologies. 

Type 6: Claims Co,..issions 

Sooie of the act1vit1es undertaken by the various claims coamissions 
undoubtedly concern energy. However, the budgets for such con:miss ions give no 
idea how to ident ify and quanti fy these activities. Since the amounts involved 
are apt to be relatively small, these organizations have been Olllltted from 
Table 3. 

Type 7: Regulatory Co111111issions 

The ICC has served as a model f'or regulatory C:OCTllli ssi oos. Other organi
zations fall ing wi thi n the regulatory cOlll'llission type are: the Nuclear Regu
latory Coamiss1oo , the federal Trade Commission, and the Securi t ies and 
Exchange C001Q1 ss1on. 1-tany of the regulatory coomi ss i ans conduct energy .. re lated 
activities. Within the Department of Energy, the Federa l Energy Regulatory 
C011111iss ion is responsible for regulat ing Interst ate gas and electricity pro
duction , transmission, and sales act tvities . These respons1b1 11t1es formerly 
belonged to the Federal Power Conmission which merged into OOE . The EconCl1lic 
Regulatory Admi nistration is responsible for the range of activit ies f ormerly 
belongi ng to the federal Energy Adninistration, such as contro11ing energy 
prfces, coping with energy emergencies . and promoti ng conservati on and coal 
uti l ization. 

I.¥pe 8: Conferences 

ffo federa l confe'rences untook activit ies directly related to energy. 

Type 9: Govern111ent Corporot1ons 

Government corporations vary in thei r closeness to the Executive Branch, 

their decision-mak ing structure (single-head or multi -head), and form of 
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ownership (who lly owned by the government or mixed ownership). The only wholly 
government-owned energy related corporation is the Tennessee Valley Authority. 
Directorship of t his corporati Dll ls vested fn a board of three members 
appointed by the President with consent of the Senate. 

Type 10: Interagenc.Y Boards. Councils. COOl!li ttees 

One energy-related example of an tnteragency board. council. or co-irnittee 
i s the Feder al Radiation Counc il . Such organl:atlons do not awear in Table 3 

because t hei r costs are shared among the member organ.iiat ions a,lready 1ncluded 

in the table. 

Type ll : Advisory Boards 

What the government basico lly w~nts from advisory corM11ttees is support . 
Adv isory boards may be utilized to lend respectability to new or controversial 
programs such as poverty and foreign assistance. Several energy~related 
advisory bodf es were created and funded by the Federal Energy Adninistration , 

including the list below: 

Coal Industry Advi>ory CCJ111littee 

Const ruction /l.dvisory Committee 
Consl.l\'ler Affai rs and Special Impact Advi sory Coninittee 
Electric Util ltles Advi sory Ccmnittee 

Energy Forecasting Advisory Con:rni ttee 

Environmental Advi sory Committee 

Food Industry Advisory C0<1llli ttee 

LP-Gas Industry Advisory Committee 

Natural Gas Transm ission and 01str1but1on Adv1so-ry Committee 

Northeast Advisory Co!illlf ttee 
State Regulatory Advisory Cotm11ttee 
Retail Dealers Advisory Committee 
Wholesale Petroleum Advisory Conrnittee 
Transpor tation Advisory Convni t tee 
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The fate of these specific conmittees during the formation of DOE Is unknown; 
ODE may have conti nued their ex istence, replaced them wi th other adv1Sory 
bodies, or deve loped in~house capabi li ty in these areas. 

Tvpe 12: Joint Executi ve-Congressional Conrnittees 

~o joint executive-congress ional committees have been energy-related. 

Type 13 : Intergovern~ntal Organ1zattons 

There are two distinctive features of i ntergovern111ental organizations: 
(I) t here is no consistent approach to their establ ish<l<!flt, and (2) they t end 
to have t enous futures when compared to goverrvnent activ ities within federal , 
state , and l oeal jurisdictions . The only energy-rel ated exa111Ple of this type 
1s the jo int Federal ~State Land Use Planning Coremission for Alaska created i n 
1971 with a termination date In 1979. COGlllissi llfl activity Is cotermi nous with 
pipeline construction in Alaska and the pipe1ine is an important reason for 
the col!llllsslon ' s est ab11sllnent. 

Type 14; Semi-publ ic Organizations 

No energy-related organlzat1on of thi s type existed In FY 1978, although 
several hvae been proposed, includ-ing one to exped ite development of a coal
based synfue ls industry. 

Type 15: Government-Owned, Contractor-Operated Facility 

Table 3 does not l ist the actlvlt1es of GOCO Facilities working under con
t ract to the ~epartment of Energy, because the DOE budget Includes those activ
ities. The GOCO facil ities not listed for this reason Include: 

Argonne tlat i ona 1 Lab-Oratory 
Brookhaven llati onal laboratory 
Holifi eld Nationa l laboratory 
l.os Alamos Sc ientific Laboratory 
La,..rence Berkeley l aboratory 
Lawrence l 1vertnore laboratory 
P~lf lc Northwest l aboratory 
Sand 1 a. Laboratories 
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Type 16: Contractor-Owned1 Contractor-Operated {Under Government 
Cont ract) Facilities 

Table 3 does not list any COCO f•t111ties , even ~hough many conducte<I 
energy-related activ1t1es . First . so many conducted energy activities that 
l isti ng t hem all 1<0u ld lengthen the t~ble unduly. Second, since activities 
were conducted under contract , the budgets of the agencies whfeh let lhe con
tracts include the money involved In these ~t1vitles. 

Typ-e 17: Congressional A,gencies 

Congressional agencies are administrative agencies primarily resp~ns1ble 
to and serving the legisl ative branch. The General Accounting Off1ce 1s an 
exainp le of a congressiona l agency with wide-rang ing act ivi ties in overseei ng 
90vernment action. incl uding verification exam1 nat icns of energy-related infor
mation developed by private business concerns i n relation to t:he Energy Poli cy 
and Conservat1on Act; reporting on topics such as economic and environmenta l 
impacts of natura l gas curtail ments; •nd urani ur.a etrr1chment servfce pr1c ·lnq 
procedures. Th1s organlzation•l type also include the Congressional Budget 
Office and the Office of Technolo9Y Ass~ssment, 

Of course. Congress itsel f conducts rneny eneYgy activities. Ho\ti·ever, 
these act ivitfes usually do not affect energy directly, but only thrugh some 
supplemental activities by other goverrwnent organ1zat1ons. In addition. iden
tifying and assi gning costs to the rele'lant congress ional activities would be 
very diff \col~ . Therefore, Table 3 does not contain estimates of the cost 
involved in energy activit ies conducted by Congress Itsel f. 

Type 18: Federal Courts 

T&ble 3 omi ts feder a l courts for the same reasons f.t omits c1aims com-

m1ssions and Congress . Organizations of these types usually work through other 
organizat ional tyPes and the 1dentif icatlon and quant ification of relevant 
actions is very difficult. 

Congressional C011JT1ittee Jur isd iction (Columns 4 and 5) 

All government action is subject to two review processes in Congress. One 
1s substant1ve; the other is appropr1at1ons. Since all federal programs are 
r~vie·"'ed by the Appropr iat1ons C001111ttee or its subccmnittees, our concern wi th 
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com:111ttee jur 1sd1ction is l imited to those co11111f t tees wi th a vo1ce 1n fon11u· 
lating t he subst ance of agency pol icy or prograJlls in the energy field . Since 
committee jurisdictions have changed drastically since 1976, '"" identi fi ed the 
new co11'111ittees that would have had jurisdiction in 1976 and consequent ly wt ll 
probably have jurisdiction over s imi l ar actions in the f uture. Congressional 
conmittees are l isted fn Table 3 i f the1r jurisdiction in a substant ive area 
gives them responsibi l ity for energy poli cy. Tabl e 4 i ncludes ccni1ttees ,,.,i t h 
other than substantive responsibil ity over energy pol icy. 

There are fif teen standing committees in the Senate. Only four are 
excluded fro~ our li st for lack of any re levant substantive energy juri sdic
tion: Appropr i•tions, Foreign Relations, Veterans Affairs and Rules. The 
Foreign Relations C..,..ittee i s not included at this tt~e because although the 
Foreign Relations Committee {the subccmHtee on Arms Control , Oceans, and 
Jnternatf onal Environment ) does have jur1sd1ction over international aspects 
of nuclear energy and nuclear transfer pol 1cy. the thrust of our analysis is 
i n the direction of assess ing government ac t ions affecting domestic energy pro
duction and consumption. 

In the House there are 22 standing COfll!littees. Table 3 includes 14 com
mittees with jurisdictional issues pertain ing to energy policy. House com
mittees i ncluded in Table 3 whose jur1sd1ct1on is not obviously energy-re lated 
are : 

1. Government Operations ~ wh ich oversees government purchases and could have 
a significant impact on government acti vity in the marketplace 1f energy 

efficiency became a stri ct measure i n the procurements pol icy. 

2. smal l Business - which would oversee, if not the actual appropriations. 
at least the guidelines implementing and continuing the Energy Shortage 
Program. 

Tabl e 4 gives the jurisdfction of each coqmittee included in Table 3, plus 
others . 

Major Energy Fonn and Stage {Column 6) 

This colt.Clio l ists only the major forms and stages, 1n terms of money and 
emphasis , involved with an organtzation's energy actions. Obviously, acti ons 
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TABLE 4. Federal Orgilll1zot ions by Major Type of Action 

Congressional Cortr.1tttee 

Senate: 

Agr iculture, rorestry and 
Nutrition Co..imittee 

JURISDICTIOllAL ISSUES 

Ru1~al de't•elopment ~ rura r e lectrification 
and watersheds 

Appropriations Comni ttee Appropr1ot1on of the revenue for the suppor t of the 
government 

AJ'llled Services Collrnfttee 

Banking, Housing, and 
Urban Affairs Comn1ttee 

Budget C""'1!ittee 

C00111erce, Science and 
Tra.nsportati COl COl'M11 ttee 

• Military R&O 
• Aeronautical and space act iviti es primarily 
associ~ted with deve1oP'Jlent of weapons 
systems or mil itary opera.t i ons 

• ttat1 onal iecurity aspects of nuclear energy 
• Naval petroleum reserves. ~xcept those in Alaska 
• Financ ial aid to commerce and industry 
• Public and private housing 
• Urban deve 1 opment and t.rrban mass trans1 t 

• Oversee Title JJJ and IV of Congress ional Budget 
Act 

• Budget out l ~ys on continufng and proposed 
legislation 

• Request and evaluate continuing studies of tair; 
expenditures 

• Revie-,,• Congressional Budget Office conduct 
and its functions and dut ies 

• Jnterstate convnerce 
• Regu lation of interstate common carriers, 1.e. , 

pipelines 
• Merchant r~ar 1ne and navigation 
• Mar ine and ocean nav1gation includfng deep water 

ports 
• Science, engineering and techno logy research 

and deveopment and policy 
• If on113t 1 i tary i!leronaut lea 1 and space sc1ences 
• Colll!lE!rce on OCSl 
• Coast al zone man.agEtnent 
• A 11 matters ·re li!lted to sc fence and te-chno l

ogy. ocean policy. transportation, comnuni 
cations and conswner affair s 
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Congressional Comm1ttee 

Energy and Natura 1 
Resources COl'IUlittee 

En vi rooment and Publ ic 
Works Co1T11i ttee 

' f i nance Co:rmi ttee 

Foreign Relations 
Conlllittee 

Governmental Affairs 
Commi t tee 

Hl#lan Resources 
Commi ttee 

TABLE 4. (contd) 

JUR ISDICTIONAL ISSUES 

• Energy pol icy 
• Energy regulationt conservation 
• Energy R&O 
• Solar energy syst ems 
• Nonmi li tary development of nuclear energy 
• Naval petroletJn reserves 1n Alaska 
• Oi l and gas production and distribution 
• Extraction of minerals from ocean and OCSL 
• Energy related aspects of deep water ports 
• Hydro electr ic power , irrigation and rec1a11ation 
• Coal product ion, distrib<Jtion and utili zation 
• Mineral extract ion from public lands 
• Mining . mineral lands, m1 n1ng claims and mineral 

conservat ion 
• M1n1ng education and research 
• Subcontn i ttee: study energy resources and 

deve lopnent 

• Envfrom1ental po11cy 
• Environmental R&O 
• Flood control a.nd r iver-harbor improvements 

including l?illv i roomental aspects of deep water 
ports 

• Publ ic works on bridges and dams 
• Nonmilitary environment al regulat ion and con· 

trol of nucl ear energy 
• Tariffs, import quot as and material related 

t hereto 

• Revenue FQeasures general ly 
• Counterpart to WayS and Means in House 

• Ocean and international environment and 
scienti fic affairs 

• Internat ional aspects of nuclear energy, 
includi ng nuclear transfer policy 

Organizat ion and fll<!lnagement of U.S. nuc lear 
e>q>ert policy 

• Measures relating to education, labor, health , 
and publ1cy wel fare 

• Indian l and manogement and trus t responsib11-
1t1es 
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TABLE 4. (contd) 

Congress ia.ial COCf!li ttee JURI SOICTIOUAL ISSUES 

Judic iary Coi:rnittee • P.:i.t ents. copyri91tts and tradembrks 
• I11terstate corrr.pacts general ly 
• G•>verment 1nfonnation 

~: 

Agriculture Coornittee Rur,5 1 elect r ification 

Armed Services Co11YT11ttee • l(.Jva1 ptroleum and ol l shole reserves 
• S•::ienti f i c R&O in support of Armed Services 

Bankfng. F1nance and 
Urban Affairs Ccmni ttee 

Budget Coarnittee 

Government Operat ions 
Commi t tee 

Interior and Insular 

Jnte·rnat1ona1 Rel ati ons 
co ... ittee 

• U'rban deve 1 opment 
• P1Jblic and private housing 
• Ftnanc1al aid to com:nerce and industry {other 

than trMsportation} 

• R1equest and evaluate cont inuing st ud ies on tax 
e:x.penditures. to di vtse methods of coord1nat1ng 
t a.x expenditures . po 1 ic.1es 4nd programs with 
direct budget out lays 

• R·eview conduct of Congressional Budget Office 
•• function and duties 

• F1!deral procurement 
• {1ntergovernrnenta1 operations 

• F1:>rfeiture of land grants and alien ownership 
including alien ownershi p of ~ineral rights 

• {insul ar possessions of U. S. except those 
affecting revenue and appropt iations 

• Mineral l and laws and claims and entr ies 
thereunder 

• Mtneral resources of pub l ic l and 
• Mining interest s general ly 
• Mining schools ttnd e~perimentol st ations 
• P1etrol et1TI conservation on publ ic lands and 

•conser vation of t h{! rttd1um supply i n U.S . 
• P·ublic lands in general including easements 
• S:peci a 1 oversight w1 th respect to nonm11 i t ary 

nuclear energy R&D Including disposal of 
1nuclear wast e 

• E.xpo't't controls 
• !internationa l commodit_y agreements 
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Congressional Coomlttee 

Interstat e and f oreign 
Canrnerce Co11Y11ittee 

Judiciary Commi ttee 

Labor and Education 
Comm I ttee 

Merchant !~arfne and 
fisheries COlllllittee 

Pub lie Wor~s and 
Transpo~tation Committee 

Sc i~nce and Technology 
Co!Mli ttee 

:rABLE 4. (contd) 

JURISDICTIONAL ISSUES 

• Int erstat e and foreign cOfllllerce generaly 
• Int.erstate oil compacts and petrole1.1t1 and 

na.tural gas, except on the public lands 
• Re91ulat1on of Interst ate transmis sions of power, 

exc:ept the Install ati ons of connections between 
gov·ernment water power projects 

• Sec.ur i ties and exchanges 
• Con1suoer affairs and protection 

• Int.erstate cocpact genera 1 ly 
• Pat.ents 1 copyrights . and ttademarks 
• Proitection of trade and cominerce against 

unl al<ful restraints and monopoli es 

• Lab·or standards 
• Labier stat istics 
• Welfare of mi ners 

• Oce anography and marine affairs • costal zone 
11ao agcment 

• Fis her ies and w11dlife - research, restoration, 
ref 'uges and conservation 

• Re91ulation of cornnon carriers (except matters 
undler j urisdiction of I.C.C.), Merchange Marine 
ins.pection 

• Reg1i ster1 ng and 1 lcens i ng of vesse 1 s 

• Fl o~d control and improvement of r ivers and 
harbors 

• Oil and other pol lution of nav igable waters 
• Pub•lic works for benefit of navigation - bridges 

and' dams , except internat ional 
• Water power 
• Tr a.nsportati on . including civi l aviation except 

ra ilroads 
,. Roa.ds and safety thereof 
• Wat.er transportati on regulatory agencies 

e.c·ept (a) I. C. C. as relates to r ailroads 
(b) Federal Rai lroad Administration (c ) Amtrak 

• Ast.ronaut1cal R&D 
• 8ur~au of Standards 
• HASi>. 
• Nati onal Aeronautics and Space Council 
• NSf 
• Out.er Space - exp lorotion and control thereof 
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Congress 1ona1 Ce<M>ittee 

Science and Technol ogy 
C()ml)ittee (cont . ) 

TABLE 4. (contd) 

JUR!SDICT!OtlAl ISSUES 

• Scient ific R&D 
• Env it·on11ental R&O 
• A.l l energy R&D except nuclear R&D 
• National Weather Ser vice 
• Special overs ight functi on i n al l nonmi litary R&O 

Smal l Busi ness Coomittee • A.ssistance and protection to Stn~ll business 
including financial aid 

• Participation of small -business enterprises in 
Federal procurelflent and Government contracts 

• Special oversight function with respect to 
problems of smal l business 

• Solar ~nd renewable energy source loan programs 

~ays and Means Comnittee • Rec1proca1 trade agreements 
• Revenue measures generelly 
• Revenue measures rel at1ng to the insular pos

sessions 

Sources: Congressional Record - Senate. February 4 1 1977, "Senate Resolution 4 
c ited as 1Cor.ni t tee System Reorganization Amendments of 1977 1 ' 

Title I - ~enate Committees; J urisdicti ons and Si..zes, .. 
pp. S2308-S231 l. 
Congress tonal Quarte,.ly_, Weekl y Report, "'Senate Commi ttees,• vol . 35. 
no . 5, pp . 157-188 , January 29, 1977. 
Rules of the House o,f Re{)resent ati\fes, Revised June 16 , 1975, 1st 
Sesston , 94th Congress. 
House Reso lut1 on 5, January 4, 1977, 95th CongN!SS , !st Sess 1 on. 
Appendi< to The Budg~~ of the United States Government, Fiscal Year 
1980, p. 376. 
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fnvolving one form or stage may also affect other forms and st ages ; such 
secondary effects are not reflected in Table 3. In addition, we have not 
attempt ed to allocate out l ays for combination forms among single forms . 

Major Types of Action (Col umn 7) 

As the column tit le impl ies, this column lists on ly the major types of 
act ion, in terms of ~oney and emphasis. conducted by an agency. 

Type 1: Organizat1ona_l Cre..,tion and Prohibition 

Congress and the President are the major organizations conduct ing t hi s 
type of activity. We have not atte1111>ted to Identify and quantify the purely 
congressional or purely presidential phase of any action because these phases 
are usually part of ttie creation of an act ion. not its conduct. Occasionally, 
however, Congres.s or the President delegate this type of activity to se<ne other 
organi zation. The Federal Energy Admi nistr ation created advisory bodies. Hone 
of the agencies is now i nvolved i n creat ing federal organizations and none pro
hibits t hem. Several agencies create nonfederal or private organizati ons, and 
several agencies proh1b1t some forms of privatg economic organizations. 

TyPe 2: Taxation (Including fees) 

Taxation as such is used only by the Internal Revenue Service. Fees are 
a re latively minor type of govern11ent action and those subject to fees are usu
all y business or uti li ty 1nterests who encounter fees as part of production 
costs. We have found only two cases of fees as major actions (the Bureau of 
Land Management and the Nuclear Regu l ~tory Commission). 

Typ~ 3: Disbursements 

Five organizations use grants - in-aid to support government action at the 
state or local community level. Subsidies ~ere used in three cases. wi th the 
money going to small scale private ent erprise. Few cases of government action 
appear to flt the subtype transfers . 
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Type 4: Requirements 

Economic. safety. and environmental requiret11ents are imposed by several 

di fferent organ1tations. 

Type 5: Tradltlona-1 

Actioos 1nvolvin9 the trad1tfona1 government services of 1nterstate and 

f ore1gn colllller ce, nat i ona 1 defense. highways, and in 1 and waterways have 

eiffected energy production and consum:otion. 

Type 6: Nontraditional S•ervices 

The major subtypes in th1s category are knowledge acqui sition and know l 

edge disseminat1on--usual 1y lumped together as ''r esearch and devel opment." The 

bulk of the activity i s in acQ'visition, rat her than dtssem1nation . As studies 

of technology t ·ransfer have shown, t he U.S. government has rarely done a great 

dea l to disseoinat e the findings of its research. 

Type 7: Market Activity 

M3rlcet activlty is a majc1r type of action, within which the product ion 

of capital go-Ods is the most f'reque-nt subtype of govern.11ent act i on for agencies 

that~ have cited. This subt.ype characterizes inost activities withi n the REA. 

Corps of Engineers, APA, BPA, Southeastern and Southwestern Power Admin1stra

ticns. and the TVA. The educa1tion and training progr~ms in mine safety mot i va

tion conducted by the Mining Safety and Health Ad'ninlstration fall !iith in t he 

subtype of producti on tn l abor·. 

The petro l el111 reserves ir1 the Department of Energy, and the Bureau of Land 

Management engage 1n a differe:nt kind of government matket activity, which -,.·e 

have termed transfer of natura.l resources. Tr ansfer or natural resources is 

one way to descr1be ac~fon related to the stockpile of energy resources. For 

i nstance, the- cr,mership of lanid and natural resources involves the BU1 fn l eas

ing arrangement s in part s of c1 450 mi l l ion-ac"e reserve of natural resources. 

FY 1978 Outlavs (Co lumn 8) 

Fiscal year expend itures in our chart are based on a revi~w of the FY 1978 
OIJtla~ reported by the federc1l governmen t. How eccurately the energy-related 

actions are 1dent1f l ed and qua1ntified depends upon the reporting procedures 

used i n the budget to l f'St speindfng by activities. Unfortun4tely, st\itements 
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oo fiscal expenditures often do not give precise figures for energy- re l ated 

program act 1v1 t1es. Although budgets are prepared by act1v1t1es, there 1s 
widespread inconsistency in how spec ifica l ly an agency labels 1ts actl v1t1es 
for the purpose of reporting prc19ra._"ll costs. Al so, programs authorized by spe

chl fund1ng are reported In a !:pecial section of the budget and often without 
an elaborate descr1pt1on of spec:1flc activities being funded. For Instance, 
research on new energy uses, tec:hnotogy development, and conservation is often 

grouped wi th othe r environmental. transportation. and information exchange 

activit ies. 

Where a precise account of program ex,penditures ts unavail able, We have 

tried to estimate us1ng a variet.y of date; sources and procedures, the percent 

age of budget outlays going to e:nergy actioo. Appendix B discusses these 
sources and procedures organi zat.i on by ot·gan1 zat1 on . 

In this update "" have take:n the formation of the Department of Energy and 
other recent organizat iona l charnges i nto account . T-wo organ1zat1ons forme.r ly 

concerned 'Kith energy have been dtssolved: Federal Energy Adm1n1strat1on and 

federal Power C01"111ssfon. Other organizat ions hove t ransferred all of their 
major energy-related responsibilit ies to DOE: Defense Nuclear Agency, OOC 
Domest1c and lnternationa1 Busir1ess A<tni nistration. lfat1 ona1 Sc1ence Founda

tion, and Naval Petro le\lll Reserv·es. Outer continental shel f activities are no 

1 on9er a separate organ1zat ion a 1 component i n l nter1 Ot'. loter1or 1 s Bureau of 

Mines is now restricted to s afet:y and health related coal min ing research, with 
other coal mining R&O programs transferred to DOE. The General Serv ices Admi n· 
1strat ion no longer li sts energ)' conservation pr0gram expendi tures fn its 

budget. 

AllALYSIS OF ENERGY ACTIONS 

The fol lowing analysis of energy actions Is or1ented along the l ines sug
gested by the col1111ns of Table 3. The f irst part of the analysis ranks the 
indivi dual agenc ies by size of ooutlay and deve lops a total figure for t he nWll

ber of separate agencies conduct.Ing energy-related activities in 1978 and 
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the cost of conducti ng those ilctivit ies in 1973 . later parts of the !nalysis 

break down those two total f1oures by variolJs items of interest, fnc l ud1 ng the 
type of or ganizat ion (Column ~J of Table 3), co!Tlllittee j ur i sd iction (Coll.l'l'lns 4 

and 5) , energy form {Col umn 6 )1 . energy s tage (Col umn 6} , and major type of 

ac tivity (Column 7) . 

ENERGY- RELATED EXPENDITURES Of' VAA IOUS FEDERAL ORGAIHZATIONS {TASLE 5) 

Jn Tab le 5, f edera 1 orgar1i zat i ons conducti ng e nergy-re lated activiti es are 

ra.nked accord ing to their spetlding i n FY 1978 for thes~ activit1es . This table 

Is based on columns 1 and 8 o1' Table 3. 

As Table 5 shows, a tota 'I of 45 organizational components spent an estf · 

mated SlJ , 685 , 245 , 000 conduct ·ing energy activi t ies in FY 1978. Energy-related 
spending r anged from $4,893,11.5.000 $pent under the authority of the Depart

ment of Energy t o SO spent by the Small Business Adminis trat ion on establi shed 

energy actions . The average ivnount spent per organ;zation was S304,. ll6,5S6. 

Thi rty-six percent CYf thn tota l was spent by authority of DOE. TVA plus 

DOE spe<lt 64% of the total. The Army Corps of Engineers , REA, 1VA, and DOE 

accounted for Bl" of total ennrgy r elated spending . Since the formation of DOE 

and transfer of energy respon~ii b11it1es f rom other agencies to DOE~ energy 

spending has become more concentrotert 1n fewer agencies. ERDA accounted for 

just 28% of the energy budget In FY77, whil e EROA, TVA, the Army Corps of 
Engineers . and REA accounted l'or just 64% (Cone et al . , 1978, p. 79). 
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TABlf 5. Entrv-Rohted OUtlays of Fedet"al Ort•nlrattans 

Or91n1zat1on 

Oopnrtment of Energy 
Ttnnossee Val ley Authority (a) 

Corps of Engi neers 
Rur•l Electrlflcaton Adiltntstr•tton (Capital InYt!Staen t ) 
..,,..., of Recl-tton 
lonnevtll• P...er Adlllntst rattonla) 
Mlrttt.e Adllltolstratlon 
Muc:lo•r R09Ulatory C...tsslon 
U.S. G•ologlcal Survey 

Notional Aeronau tf~s and Space Allll n1 stratt oo 
Occupational Safety and Hoo l th Admln1strotion 
Envtronmental Protection Agency 
E11PlOJ"H!'lt Standards A<ll1nl1tr1ttonlb) 
lntorn1l R..,onuo SoN1ce 

lure• of LM>d Kanas-it 

"'""" of lllnes 
••tlonal Institutes of Envtr·o-tal l!Hlth 
Otpartllent of Tr•nsporutton 
Mlntng Safety and Health Admin istration 
Forest Sorvtoe 
Southwestern Power Admini s tration(•) 
Burtau of Indian Affairs 
Rur& I E loctrlf I cation Adlll n1strat tc .. 
N1t lon1l lktroau of SUnd&rdi 

F-11 Trlde ec..;sstm 
Nattoo•l Ocetntc tnd Aboos~tc Adllltntstrotlon 
Gonor1l Acc°""ting Office 
Southtastern Power Adm lntstr111onC•) 
Justice Antitrust Dtvl ston 
Off tee of Surf ace M1ntng 
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FY78 Out lays 
(SOOO) 

$4,B93,ll5 

3,866,581 
l,575 ,366 

736 ,306 

438,199 

349,232 

336. 531 

m.699 
182.376 
145, 377 
120,571 

112,824 

112,678 

87,420 
s1,sao 
73,219 
SS,077 

54,598 

35,061 
26,256 
21 , 249 

20.tl2 
12,314 

8,770 
6,420 
6,283 

5,739 
5,572 
5,061 
q, 961 



TABLE 5. 

Organizat ilon 

Uousi ng and Con:muni ty Resear"ct1 

Office of Management and Budg!?t 

Alaska Power Administr ation/a) 

Interstate Comrn-erce Commi ss i or1 

l(a t i ona 1 Transportation Saf et)t Board 
Appalachian Regional Oevelop!?H!:nt. 

Just ice Legal Act ivities 
Counci 1 on En vi ronrnenta 1 Qua 1 ·1 ty 

Off ice of Technology Assessment 
Securities and Exchange Coomi!;sion 

(contd) 

Joint Federal - State LandwUse Planning Coomi ssion 

Smithson ian Information Excha11ge 

Atomic Energy Defense Activi t ·l es ( OOE) 

Congressional Budget Office 

Sma l l Business Administration 

FV78 Outlays 
($000) 

2,750 

2,320 

2,llO 
2,001 

1, 852 

1,429 

1,327 

1,027 

984 

747 

622 
487 

442 

200 

0 

( >) The outlays l isted here dt> not represent outla.vs of tax dol lars by the 
federa1 government. Thest~ organfzat i ons are government control led, 
but al l outlays come from revenues received through the sale of 
e lectrici ty t o their c-u.stc11ners . 
The outlays listed here C(lme from a special eicc i se tax on coal t onnage 
paid by coal producers ancj from re imbursements into the trust fund by 
ini ne operator"$ . The ftJnd ~; Me used to pay compensation, medica l and 
surv1vor benefits to elig·fble miners and their survivors. 

(b) 
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ENERGY-RELATED ORGAIUZATIOllS ANO oonAYS BY PROFESSIONAL TYPE (TABLE 6) 

T&ble 6 is based on colunns 3 and 8 of Table 3. As Table 6 shows, depart
mental agencies al l ocated the most energy dollars ($9,248,936,000). Approxi
~ately 67% of the total outlay was spent by departmental agencies in FY78. 
Independent agencies spent about 1.9% of the total outlay, whi le regulatory n 

cor.nissions spent about 2.2%. One goverrvnent corporation (TVA) spent 28%. The 
rem&1nder of the FY 1978 outlay w&s spent by various organ1zati0<1s of four dif-
ferent organizational types . The rnajor change fNKI previous years 1s the 

growth 1n relative importance of departmental agencies . For example, in FY77, 
departmental agencies accounted for just %1' of the total outlay on energy, and 
i ndependent agencies were the next most important organizat ional type with 33% 

of the outlays. These changes are due t o the formation of the Department of 
Energy, wtiich replaced major Independent &genc1es (FEA and ERDA), &nd took ov" 
functions Fon11erly be longing to several other agencies inc luding functions in 
DOD, DOI, FPC, and NSF. 

TABLE 6. Energy-Related Organi zations and Out lays 
by Organizational Types 

Organizational TyPe 

1. Departmenta 1 Agency 
2. Executive Office of the President 
3. Independent Agency 
4. Foundation 
5. Institution 
6. Cl&lms Coomission 
7. Regulatory Comniss ion 
8. Conference 
9. Goverronent Corpor•tlon 

10. Interagency Board 
11. Advisory Body 
12. Joi nt Executive--Congressl0<1al Com1111ttee 
13. Intergovernmental Organization 
14. Semipublic Organization 
15. 60CO 
16. coco 
17. Congressional Agency 
18. Federal Court 
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FY78 Outlays 
($000) 

$9,248,936 
4,776 

260,053 
0 

487 
0 

296,867 
0 

3,866,581 
0 
0 
0 

622 
0 
• • 

6,923 
• 



ENERGY-RElATEO ORGAIUZAT!ONS l\NO OUTLAYS BY CQr,q.jfTIEE JURISOICTIOll 
(TABLE 7) 

Table 7 is based on col w 1ns 4, s. and 8 of Table 3. Congressional CO'ill

mi ttees list ed in column 1 of Table 7 author $te energy-related programs based 
on the i r jurisdictional int er <?sts describe<! in Table 4. Each coomlttee ' s 

jurisdiction coltn1n glves the nLfl!ber of -federal energy.related organizbtions 
each congress ional corm111ttee c1versees . The ~ergy dollars in each coirmittee's 

jurisdiction colllJ!n represent the total out lays for the organizat ions under 
that cocrnittee•s j urisdi ction , based on energy-related spending in each orga
n1tat1on as given in Tables 3 and 5. 

l n many cases more than cine congress i ona 1 corrmi ttee has j ur i sdi c.ti on over 

t'i given organtzation. Where t:here i s overl apping congressional authority, we 

odded the 11over lapped" organi1:at ion to each c01.1111i ttee 1 s tot a ls because we 
wanted to cal cvlate a max1mtmi energy ju~f sdi ct ion for each C()mfJlf ttee. For 

example, the two REA programs are included in t he totals of a number of orga

nizat ions and out lays for bot t1 the Agt1cul ture and Government Operations Com

mittees. (Hote t hat further unal1ses Invol vi ng operations such .s adding 

iJ!lounts toget her or computing percentages woul d not yield completely val i d 

results.) 

The jurisdic t iot1 of sever· al c~mni t: t ees i s overstated by the inclusion of 

the entire Department of Ener~ll' budget. For example, the Judiciary Co"'1>1ttees 

of the House and Senate are c<1ncerned only w1th the Federal Energy Regulat ory 

Commission and t he Economic Rftgulatory Actn·inistr ation, not the entire DOE. The 

Armed Services Conmi ttees are similarl y concerned wi t h only part of DOE, in 

t hi s t:ase tlle Atomic Energy OE!fense Acti vities. 

rn the Senate, ll cCllllli tt:ees had j ur i sdi ction over energy-relat ed orga

n1zal1 ons . The Energy and Natura l Resources Cortrnl ttee 1 s Jur fsd let ion was the 

largest; it included 14 organiizations with a combined tohl of $10,241 ,876 ,000 

in outlays . The Budget Commit:t ee ' s jurisdiction was t he smallest~ it inc luded 

one organization with $200,000 in outlays. Jurisdiction averaged 4. 1 organi za

tions . The bigges t j ur lsdictilon {Energy and Natural R•sources) i ncluded 31% 

of the energy-related organ izations . 
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TAil£ 7. Energy-llehted Or9111lz•llons tnd OUlltYS 
by ec-1 tlee Jur lsd let 1 oo 

Org111h1lloos 
1n E..:h C-llt.ee ' s 

Jurlsdlclloo 

Enttgy 1nd Malur• 1 Resources 

COlllll(!tCI, Science, and Transportat i on 
Government Affa i rs 

Judiciary 

Envl rornnon t and Pub 11 c Works 
Agricu lture , Nu tr iti on , Forest 

HU111n Resources 

Finance 

B•ntlng. Housing, tnd Urban Affairs 

Anoed Serv Ices 
kdgtl 

s.--l Ope-1tlons 

Jnlerlor ind Insular Aff1lrs 

lnterst1t1 end fO"elgn COl!lllefce 
Pub I le Wor ks and Tr ansportation 

Sc ience nnd Technolo9)' 

Jud lc lery 
Agr1cu 1 ture 
"-rth111t H1rlne 111d Fisheries 

E'*'tt lion Ind labor 

llays tnd Muns 

l111t 1 ng. F 1 lllnCe, and Urtl>n Affairs 

AnNd Services 
1ud9tt 
SNl1 buslnen 
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21 

II 
6 
5 

8 

5 
3 

2 
2 
I 
z 
1 
1 
1 

ma outlays 
(~) 

10,241,876 

S,449, 481 

5,191,816 

~.909,059 

1.690, 241 

774 , 876 

308,538 

87 ,420 

3,497 

442 

200 

12,628,481 

6,019,454 
5,556,857 

5,499,826 

5,271 , 202 

5, 193,622 

774 ,872 

342,814 

233,249 

87 ,420 

3,497 

442 
200 

0 



In the House. 14 committee,s had jutisdict1on over enetgy- relate<I organizh

t ions . The Go\fel-nment Operations Coll'mittee•s jurisdiction was the largest; it 

1ncluded 21 organ1uti0<\s ~ith a combined total of $12,628,481 ,000 1n outlays. 

The Budget Committee's substa ntive jurisdiction was the smallest; it i ncluded 
one organ i zation with S200,000 i n out lays. Jurisdi ction averaged 3.2 organi

zations . The biggest j urisdiction included 24~ of the energy.related 

organizatims . 

ENERGY-RELATED ORGANIZATIONS AND 001tAYS BY ENERGY FORl'1 (TABLES 8. 9, 10) 

fables 8~ 9 , and 10 are based on columns 6 and 8 of Table J. Table B 

groups energy-re l at~ Ol'"ganizations and outlays by the energy form or ccrnb1-

nat1on of forms involved. Combinations are kept together to emphasi ze organ1-

iat1ons that must spread their activities over a nllllber of forms. Table 9 
lists the names of the energy·-r-elated organizat i ons In each group of Table 8. 

Table 10 is a condensed version of Table 8 , produced by estimat ing how 

organizat i oos with outlays af'fecting ri.ore than one energy form al located their 

outlays among f orms in FY78 . 

For the purposes of Table 10 1 we have estimated an organization's alloca .. 

tions of energy-related outla,ys by energy form. Once again, we used a variety 

of data sources and procedures for making those estimates discussed in 

Appendix 8 and by organiiatiCtn. 

'Where additional data we're not avai l able, we f1rst took note of DOE 1s 
breakdown of 1978 consu•ptiom by pri11ary energy type . {l } That breakdown In 

quadr11 11cn Btu was as fo l lo.•s : 

Coal 
Natural Gas 
Oil 
Hydroe lectrici t\Y 
Huclear 
So hr and Other· 

Total 

14.087 
19.819 
37 .786 

3.147 
2.977 
0.199 

78 .014 

It does not separate e lectri c.Hy, although many federal programs address 1t 

directly 1 even though it is n1ot a •prim~ry Slergy type" accotd ing to the DOE. 
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To 1nclude electricity as part of the breakdown, we calculated total e1ectr1t
ity sales In Btu. (2) We then calculated t he amount of electricity In Btu 
produced by each primary type. We ass igned one-half of those Btu to electric
it y and one-half to the primary energy type, on the t heory that Interest in 
electricity from a specific form ls really Interest split bet ween t he specific 
form Input and the electricity output. We did, however, ass ign all the hydro· 
e 1 ectric Btu to electricity. 

El ectricity Btu thus equal: 

100% of hydroel ectricity 
50% of coal -electricity 
50% of oil-electricity 
50% of natural gas electrlct iy 
50% of nuclear electric ity 

Total 

• 3.147 
= 6.076 
• 2.299 
= 1.899 
• l.4B8 

14. 909 

We then subtracted the Btu we had allocated to electri ci ty from the appropriate 
primary energy type to produce the f o 11 owing breakdo•itn that inc 1 udes 
el ectricity: 

Elec tricity (fr<llll above) 
Coal 

Oil 

100% of its total consumpt ion 
Kinus 50% of coal-electricity 
Equal s 

100% of i ts total consumpt ion 
Minus 50% of oll-electrictly 
Equals 

Natural Gas 
100~ of its tota l consumption 
Minus SOX of gas-electricity 
Equals 

tjuclear 
100% of i ts total consumption 
Minus 50% of nuclear-electricity 
Equals 

Solar and Other 
TOTAL 
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14.087 
6. 076 

37 . 786 
2. 299 

19.819 
1.899 

2. 977 
1.488 

14.909 

8.011 

35 .487 

17.920 

1.488 
0.199 

78.014 



Therefore we calcu late the fol lcwing percentages by energy form: 
E1eetr1c1t.Y 19. l 
Coal 10.3 
011 45.5 
llatural Gas 22 .9 
Nuclear 1.9 
Solar 
Other 0.3 

We assumed that almost all of the •solar and Other• consu~pt1on was 
"other ,• rather t h.!ln "sola·r• (e. g., geothermal) . 

We allocated energy out lays to form by these percentages wtien we had no 
other data to suggest so.-ne other allocation. 

When we knew a federal action had some influence on energy production or 
consumption, but energy-related spending was not di$closed in the cost of con
ducting an action, ,,. used a percentage (12%) of total outla,YS as a fraction 

of spendi ng likel y to be energy-related. This 12% figure was used , beta.use 

energy production is roughly 12~ of national product. Energy product1on w4s 

ca I cu lated as 12% of total mar~et activ ity by the following met hod. 

Tlie 1978 energy consumption figures on the previous page were multipled 
by the average price of t~t energy type i n 1978 . <3> These calculations are 

sho'HTI below: 

Estimated 
Quads 

Consumed t/Quad 
Expenditure 

(bi llions) Percent 

Electr icity 16.397 1,020.0 x 109 $167 .249 68 
(including nuclear) 

Coal 8. 011 97 .8 x 109 7 .835 3 

011 35 .487 154.5 x J09 54 .827 22 

Natura 1 Gas 17.920 90 .0 x 109 16. 128 7 

TOTAL S246.039 

G~oss national product in 1978 was $2,127.6 bil lion; hence, Energy Expend

itures divided by Gross Nationa l Product equa led 0. 116 in 1978. 
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When cons idering bot h si ngle and multiple energy forlllS, as in Tables 8 
and 9. the nuotier of organizat ions wi th actions fnvolving a given energy form 
ranged f rom 16 for All Forms to 1 for severa l single forms. Thi? nUR1ber of 
organizati ons per f orm averaged 2.6. ~proximately 36% of t he organizat ions 

fell Into one group (All For111S). The out lays Involving • given energy fonn 
ranged f rOll SS,451,675 ,000 for all forms to $2,001,000 for coal and oil . The 
out l ays per form averaged S805,600,880. Approximately 40% {$5,451,675,000) of 
the outlays fall into one group (All Forms ). 

When considering single fonns alone, as is done in Tabl e 10, the outlays 
involv i ng a given energy form ranged from SStSSS,096 , 000 far r~ucl ear t o 

$119,777,000 for Other. The outlays per form averaged i l,955,035,000. 
Approximate ly forty-one percent of the outlays fell into one group (Nuclear} . 

TABLE 8. Energy Rel ated Organizations and Outlays by Energy Form 
(extended vers ion) 

!lumber of FY78 Outlays 
Fonns Organizations ($000) 

Single 
Efectr1c1ty 7 $1,127,530 
Nuclear 2 2811,141 
Coal 3 119 ,068 
Oi l' 4 391,751 

Mult l~le forms 
A I Fonns 16 5,451,675 
Petroleum and Nuclear 1 1,852 
Fossil , Electricity, and Other 2 46 ,468 
Fossi l, Nuclear, •nd Other 1 81,880 
Fossil and Other 1 1,327 
Coal and Huclear 1 35,061 
Electricity and Other 1 438,199 
Coal and 011 l 2,001 
Coa 1, Oi l , Nuc 'I ear and Other 1 73,219 
Coal, !latural Gas, Nuclear 

and Electr icity 1 3,866 , 581 
Electricity and Oil 1 1,575,366 
All but Sol •r 1 182,376 
Al l but Other 1 2,750 
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TABLE 9. fl!<h!ral Organizations by Energy form 

Energy Form 

Electricity 

Huclear 

Coal 

011 

KUL nPLE FORMS 

Fossi 1, Nuclear. and Othe,. 

fossi 1 and Ot her 

Coal ,Jnd Nuclear 

Electricity and other 

fossil , E1ectr1clty, and 
Other 

011 and Coal 

Coal, Natura l Gas, 
Nuc1 .. r and Electric ity 

A 11 Far<lli 

Federal Organizations 

• ~uthe•stern Power A~inlstration 
• Alaska Power AOnlnlstrat1 on 
• Sout,,..,stern Power Adnln1strat1on 
• eonnevllle P°""r lldntnistratton 
, l!ur1l Electdflcotlon Acilinfs tratlon 
• Rural Electrification Aclllnistl"at1on -

Capit al lnveslllent 
• Securities and E, change_ CO&tliss ton 

• Nuclear Regulatory Coniission 
• At..,ic Energy Defense Activities 

• App11ach1an Regional Developoent 
• Etoplo)Olent Stindards A<lli nlstrati"" 
• Off1ce or SUrf~ lltnlng 

• Departnient of Tr•nsportot Ion 
• H•r ltlMe Adlltnlstration 
• S..all Business Adnln1stratlon 
•Joint Federal-State L•nd-Use Planning 

c-1S$10n 

• Bur~au of Land Management 

• Legal Act1v1tles - Just ice Department 

• Mfne Safety and Health Admn istration 

• Bureau of Reclainat. ion 

• Forest Service 
• Bureau of Ind ian Affairs 

• Interstate COlfllerce Co11miss ton 

, Tennessee Va lley Authority 

• Congressional Budget Office 
• tnternal Revenue Serv1ce 
• Ofrlce of Hanag.,,ent and Budget 
• Antltrust--Justlce 
• Smlt~son l1n (SS IE) 
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:rABLE 9. (contd) 

Energy Form federal Organizations 

All Forms (cont i nued} 

Al 1 but Solar 

Petroleum and Nuclear 

Coal, Oi l , Nuclear 
and Other 

Oil and Electricity 

Al l but Other 

• National Oceanic and Atmospher i c 
Administration 

• Counc il on Environmental Qua lity 
• Office of Technology Assessment 
• Government Ac.counting Office 
• Hatlona1 Aeronautics and Space 

Mn1nistration 
• National Bureau of Standards 
• Environmenta l Protection Administration 
• Departlllent of Energy 
• Hotlona 1 Inst 1tute of Env1ronmento1 Hea 1t h 
• Federal Trade CO<Mllssion 
• Occupatiomal Safety and Health 

Actn1nfstrati on 

Gf!Ologfc Survey 

N11t1ono.1 Transportat1om Safety Board 

81Jreau of Mines 

Ctlrps of Engineers 

H<>using and Conmuni ty Research 

TABLE 10. Energy OuUays by Energy form (Condensed Version) 

FY 11978 Outlays! •) Percent of 
Energ~ Fonn !$000) Total Out1!:£s 

Electricity S4,034,844 29.5 
Nuclear 5,585,096 40.8 
Coal 1,630 ,365 11.9 
Sol ar 371,412 2.7 
011 1,646,805 12.0 
Gas 296,946 2.2 
Other 119,777 0.9 

(a) These f igures are der ived from infor11ation presented i n Appendix B. 
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EHERGY-RELATEO ORGANIZATIONS AND OUTLAYS BY EllERGY STAGE 
{TABLES tJ, 12, 13) 

Tab le 11 Is al so based on columns 6 and 9 of Table 3. Th is table groups 
energy-related organ1iations and outl ays by energy stage rather t han form. 
Tables 12 and 13 a"e based on a combina tion of Tables 11 and 9. Table 12 

groups organizations by both energy form (using single and mult iple forms) and 
energy stage, whi le Table 13 does l ikewise for energy outl~s . 

Table 12 shows that the number of organizations 1nvotved w1th a given 
form/st age combinati on ranged frOfll 13 for Al l For111S/Both to zero for many com
bi nations . The number of organ izat ions per form/stage combination ~veraged 
0.83 . Approx imately 44% of the organi zations fe ll i nto two form/stage cOlllbi 
natlons (Al l Forms/Both or Electricity/Production). About 62% of the organi
zations are 1nvo1ved at the production stage, 33% at both production and con
sumpti on stages. and j ust 4~ at the consumption stage only. 

Tab le 13 shows that outlays involved with a given form/stage combination 
ranged f rom S5,26g ,744,000 for All Forms/Both to zero for many combinations. 
Out lays per form/stage combinat ion averaged $285,316,970. Appro~lmately 38% 
of the out lays fe ll i nto one form/stage co<.b inatlon (All Forms/Both). 

TABLE 11. Energy-Related Organi zations and Outlays by Energy Stage 

Number of FY78 Out lays 
Energv Stage Org~n1zations ($000) 

Production 28 8,330,468 
Consumption 2 57,348 
Both 15 5,297,429 

93 



TABLE 12. Ener111-Rel•t·ed Org1nlzatioos by Energy Fona and Ener111 Stage 

EMrill Font 
Stngl• Form 

EllEKY SlAGE 
Product !on c .... s l!llP Et "" l'Olli 

Eloctrfchy 7 0 0 • 

Nuc I ear 2 0 0 
Coo l 2 0 1 
011 1 1 0 

"'lttple Fo,.... 

Al l For11s 3 0 13 
Petrole1111 z 0 0 
Potrol"""' .,,d Etoctrlcity 1 0 0 
Petroleuo .,,d llUclo.,. I 0 0 
Fossil. Etoctrlctty. ond ~ 1 0 l 
rosstl , ~:oc:tear, tnd Other 1 0 0 
Foss t1 , Ind Other I 
Coal ond Hucle1r 1 0 0 
Electricity Ind Otller 1 0 0 
Co•I .,d 011 1 0 0 
Co. I , 011 , lluc fur m Other 1 0 0 
Coa l , Natural Gas , Nuclear and 

Etoctrlc l ty 1 0 0 
At I but Snlar 1 0 0 
A fl but OLher 0 1 0 
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TABLE 13. FY 1978 Ener gy Outlays by Energy Form 
and Energy Stage ($000) 

Enef'qy Form 

Single fonns 

Electricity 
Nuclear 

Coal 
on 

Hvlt iple fOl"lllS 

All ForlllS 

Petroleum 
PetroleUnl and Electricity 
Petroleu;ii and Nuclear 
fossil. Electricity and Other 
Coal and Nuclear 
Electr icity and Other 
Coal and Ofl 

Fossi l , Nuclear, and Other 
fossil and Other 
Coal, Oi l , Nuclear and Other 
Coa l , Nat ural Gas, r<uclear 

and Electricity 
All but Solar 
All but Other 

Product Ion 

I, 127 ,490 

288,141 

117 ,639 

336 .531 

181,931 

662 

l , 575,366 

1,852 

20.212 
35 , 061 

438 , 199 

2.001 
Bl , 880 

1,327 

13,219 

3.866,581 
182 ,316 

0 
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ENERGY STAGE 
Conslll!pt1on Both 

0 

0 
0 

54,598 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

2,750 

0 

0 

1,429 
0 

5,269,7« 
0 
0 
0 

26,256 
0 

0 

0 

0 

a 
0 

0 

0 

0 



ENERGY- RELATED ORGANIZATIONS AUD OUTLAYS BY HAD lYPE Of ACTION 
{Tables 14; 15. 16) 

Table 14 is !tased on colunms 7 and 8 of Tab le 3. If an organ ization 

emphasized more than one type <If action, ft is counted only for the act1on we 

j udge ;t to llave emphasi zed 1110!;t. We did not att0111pt to group multiple types 

(as i n Table 8) or to estimate intraorganizational allocations (as in 

Table 10). Table 15 i denti fie!; the organizations we assigned to each type of 
activity. 

Tables 14 and 15 show that the n1JJ1ber of organizations giving 1>ost empha

sis to a partfcular type of action ranged from 13 for requfrments to one for 
Taxation . The nt111ber of organi zatioos per t ype averaged 6. 43. The total out 

l ays of organizations emphasizi ng a given type of action r•nged frO<I 

$7,1og,021,ooo for Market Acthdty to $2,762,000 for Troditfonal Services. 

Approximately 52% of the out l ays were made by organizations eraphaslzing Market 

Activity. 

TABLE 14 . Energy-Related Organ izations and Outlays 
by Majior Type of Action 

Number· of Organiz~-
Major Type of t ions. Emphasizing FY7S Out l ays 

Action Thi s l'ype of Action {$000) 

Creation or Prohibition l 5,061 
of Organizations 

Taxation 1 87 ,420 

Disbursements 5 456,921 

Requirements 13 757 ,488 

Tradit ional Services 2 2,762 

Nontraditional Services 12 5,266, 572 

Market Activity 11 7 ,109,021 
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TABLE ts . federa l Organizatioos by ~ajor Type of Actioo 

Majot Type o'f Act ion federal Organizations 

Organizational Creation • Ant ltrust-- JusL1ce Department 
or Prohibi t ion 

Taxation • internal Revenue Service 

Disbursements • Emp 1 o)r.lent Standards Adm1ni strat ion 

Admini stration 

• Appalachian Regional Development Program 
• Sma l l Business Admi nistratfon 
• Maritime AcF!inistrat1on 
• ~lational Oceanic a11d At111ospheric 

Requirements • Occupational Safety and Hea l th Admln1str at1on 
• Federal Trade CetMl1ss ion 
• U.S. Geological Survey 
• Kuclear Regulatory Ccxnmission 
• Leg a 1 Ac t i vi ties- -Just f ce Oepartnaent 
• Counc i l on Environmenta l Qual ity 
• Environ~..eotal Protection Agency 
• Securi t ies and Exchange Commission 
• Joint Federa l-St ate l and-Use Planning 

Cocmission 
• Inters tate Coarnerce C-O!IV!lission 
• lfat -fonal Transportation Safety Board 
• Mine Safety and Health Admi ni stration 
• Office of Surface r~inlng 

Traditional Services • Office of Management and Budget 
• Atcxnic Energy Defense Act1v1ties 

Nontrad it ional Serv ices • Congressional Budget Office 
• Office of Technology Assessment 
• National Aeronaut ics and Space Administration 
• General Account ing Offi ce 
• S.~ ithsonlan (SSIE ) 
• !lat ton1': 1 Bureau of Standards 
• Department of Energy 
• Department of Transportation 
, H<lus1ng and Communi ty Research--(HIJO) 
• National i nsti tu te of Envlrorwnental Health 
• Bureau of Mines 
• Fores t Service 
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Major Type of Action 

~ar~et Activity 

TABLE 15. (contd ), 

Federal Organizations 

• Southwestern Power AdR1 n1strat 1on 
• Alaska Power Adn1nistrati on 
• Southeastern PcfWer Aclni ni stration 
• Bonneville Power Adllinistration 
• Rural Electri f ication Admini stration 
• Rural Electrification Acllll nistration Capital 

Investment 
• Bureau of Recla11at1on 
• Bureau of Indian Affai rs 
• Tennessee Vall ey Authority 
• Corps of Engineers 
• Bureau of land Management 

T•ble 16, which combines Tables 8 and 14, sh&•s the rel ationship between 
energy for11 and major type of activity. It shows that the number of organha
t ions Involved wit h a given fonn/type combination ranged from 8 for Nontradi
tiono 1 S~•vtces/All FOl'111S to one for many c011binations. The nul1\ber of organi
zations per form/type combination averaged 1.6. Nontraditional Services/Al l 
Forms and Market Act ivity/E lectricity toget her account for 31% of the Fon11/ 
Organization combinations. 

Table 16 also shows that tJie outlays Involved with a given form/type com
binati on ranged fom SS,109,749,000 for Nontraditional Services/All forms to 
S442,000 fO<' Traditional Services/Nuclear. The outlays per form/ type canbina
tton averaged $489,114,820. Approximately 37% of the outlays fell into one 
form/type combination (Nont raditional Services/Al l For1>s ). Four form/type 
combi nattoos together have 85% of the out lays (Nont raditional Services/All 
Forms , Market Act1vtty/Electrici ty, Market Ac tivity/O il and Electricity, and 
Market Activity/Electricity, Coal , Natural Gas and Nuclear). 
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TABLE 16. Energy-Related Orgon lzat1ons and Outlays 
by l\ct1on Type and Energy Form 

l~jor Type rtumbEr of FY78 Out lays 
of Action Ener9.Y Form Organ izations ($000) 

Creation and 
Prohibition of 
Or ganizations: Al l Forms 1 5,061 

Taxation: All Forms 1 87,420 
Di sburse:'llent s: Coal 2 114,107 

Oil l 336. 531 
All Forms l 6,283 

Requirement s: Nuc lear 1 287 ;699 
A11 Forms 4 240 , 842 
Petrol ellil I 622 
Electrici tty l 747 
Coal I 4, 961 
Coa 1 and lfuc 1 ear l 35 , 061 
Oil and Coa 1 I 2,001 
Petro 1 eum and ltuc-"lear l 1,852 
Foss il and Other 1 1,327 
All but S<>lar I 182,376 

Tradlt1ooal 
Services: Nucl ear I 442 

All Forms l 2,320 
ttontradi t f ona l 

Set" vi c~s: on 1 54 ,598 
All forms 8 5,109,749 
Coal, Oil ., Nvc lear and Other l 73,219 
£lectr1c tlty, Fossil, and Other l 26,256 
All but 0'ther 1 2,750 

Market Activity: Electrici1ty 6 1,126,783 
Foss i l, E lectr icity and Other 1 20,212 
Electr icitty and Other l 438,199 
Oil and Elect ricity 1 1,575,366 
Coa 1, Nat.1Jia 1 Gas, 

1 3,866,581 Nuclear Electrici ty 
Foss 11 , N1Jc 1 ear , and Other ] 81 , 880 
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COHCLUSJOllS 

The preceding analysis is sunmarized in Table 17, where each organ izat ion 
is listed only once under one of the major types of act ions. Although .,, orga
ni zation may have conducted more than one major type of action~ this tab le 
places all spendi ng in the major type of act ion most frequently conducted by 
that organtzat1on. The f1rst conclusion is that energy a.ct1ons occurred in at 

least 45 different organizations in FY1978. The biggest single energy program 
i s the Deportment of Energy. Energy spending as a percentage of government 
spend ing was only about 3%(4) whi le energy expend1tures as a percentage of 
gross national product was about 12%. Over t he past three years, the federal 
government has not spent a higher percentage of its budget on energy, even 
though the nation has spent a higher percentage of 1ts gross national product 
on energy . 

The government appeared to be trying a numbe.r of approaches, with g·reater 
e111>has1s on some. Heavy use was made o( departments and relatively lfttl e use 
of independen t agencies fn the wake of the creation of the Department of 
Energy. Independent agencies were more heavily relied on prior to the creation 
of OOE (e .g. , ERDA and FEA) . Congressi ona l superv ision was spread among a num
ber of cormfttees, but was very heavy in a few. Some energy forms received 
much more attent ion than others . For instance\ over the three years we have 
been perfor111i ng t his analysis , t he percentage of federal spending devoted to 
electricity di rectly has dropped s1gnif1cantly, "'h11e the percentage devoted 
to nuclear energy has 1ncreased s igni f icant ly. Energy production received much 
more attention than energy consumpti on. Research and market activities "-ere 
used much more than org~n1zat1onal creation or disbursements. 

Variat ions 1n i ncenti ves fnt.eracted 1n a nu1nber of ways. Some energy 
forms were addressed much mor·e at one stage than another . Also, certain energy 
fonns were addressed much more by one type of act fon than others. This uneven
ness in the app lic•tion of incent ives suggests t hat some opportunities may have 
been missed. lndeed, cr1t1cs of f eder41 act ions toward energy have pointed to 
a humber of them. Perhaps most f•equently ment ioned are: (I) the attention 
paid to production and the lack of attention to consumpt ion and (2) the lack 
of attention paid to some very promising ne"'' t echnologies. 
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TABLE 17. An Estir!J(tte of the Cost of Geoeric IncenLtves Used to 
St111'Jlate Ener9y ~roduction FY 1978 (Thousand $} 

, .. "' .. ,_., ,,,.oh lt.1t ion or fr.td lt1M.tl rt!lntr od It f M;'I I jl\ul;cl 
fcm11 o .. 21u1t 1bt j cm1 Ti111lltlCW1 OlSl>ul'Sfftt " tS R!!_gt; lrMent.s St:t¥l('ei ~rv1s;ts AGl.1'11t:t; tOIAL f~cnt; 

tl~tr lclt.Y 
,., 16 .697 1,200 '17 .(ti() .. , SB,lJ l l ,9J0,42(1 .t, ()l4,8« 2-9.S 

llue:lt•r ,. 1,661 '" r93,1!i8 41!6 J,302,943 1.98!i.6JJ 5.585,096 <t0.8 

(o.J l 521 9,00G l l4 ,75"' 66.034 2J9 169,6511 610 , 109 J,6JO,l6S l I , ? 

Solar • 0 • • • 371,Alt • 311 ,41::? 2 .1 

on ?,JOO 311,776 JJl'l' .l9(1 2.'ll,561> I ,CM 5111 , lllS 1189.685 t.Mo.ao:. ,, .. 
ll~lu,..t; l ~' 1 .1$~ l(l ,OJ 'I 1,439 1Jli ,9S!> 531 lCS,(180 S l , 7S9 i9£. Q.U t .2 

Ollter lS ''" " 11.7 1 118 .317 409 119 ,711 .. , 
To t11I $,{lfi l 61,4l0 4S6,9ll 1~1.•611 l,16l 'i.ff.6,!i/l C•I 1, 109,021 l l .61lS.2<1S 

P11r cC!flt .... .... ) . J.i s.s:; .. ., 33 . .W 51,9$ 100.0 
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S1111thn1~teTn po...er .tch1ni\tra t ioru 'llflosc ~116get' ue f ln.t11Cfllf frm 119t',.4tln9 reve!W!'<; ~id Mt red~t'<ll 1i1Wf!r nnenl fund~ . 



Data Slllntar1zed in Table l i' show that solar energy has received a very 

s:ma 11 part of the Federa 1 Goverr,ment 1 s energy attention. However, the per

centage of energy spendi ng devo1:ed to solar has increased frOOI roughly one per

cent to roughly three percent . The data also suggest that the Federal Govern
ment has undertaken a large var ·iety of actions with respec·t to other forms of 

energy. As a consequence 1 any l!xpanded attention to sol ar energy could draw 

on a large number of ex1st1ng OJ)tions. The following chapters examine many of 
these federa l actions toward other energy forms In much gre•ter deta1l and over 
longer periods. 

Qne addi tiona l conclusion <>:nerges from a compari son of the results of this 
update with our previous anal15iis of federa l spending on energy (Cone, et al., 
December 1978). First. consumer spending on electricity has increased rela
tive to other energy forms. Acc:ording to our calculations, electricity has 
increased from 16 to 19% of ener·gy cons1.111ption or 21% i f nuclear is incl uded . 
As a percentage of purchases of energy, electric ity (including hydropower and 
nuclear) absorbs 68%. The Federal Governm"'1t devoted a roughly comparable per
centage of its spending (70.4%) to nuclear plus electricity. 
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~.EFEREHCES - CHAPT£R II I 

1. Department of Energy. Er1er9y Information Administration~ Quarterly Report 
t<> Congress, Fourth Quar·ter , 1978. Apr11 1979. 

z. Quarterly Report, p . SO. 

3. Coal. oi l , and natural ~1as prices froCJ! Energy lnformat ton Ad:ninistra
tion. Annual Report to c:oniress, 1978, Volume 2, p . 13; electricity 
pr1ces from Volume 3, p. 2 9 of the same Report (calculated by linear 
interpola tion between historical 1978 value and projected 1985 value). 
The price obtained by i nterpo lat i<>n from the Report equa 1 s 34. 7 mill s/kwh. 

s1·llCe l kwh : 3,412 Stu's, this is equivalent t o the price of 1.019¢ x 
10 2 per quadr1111on 8tt1•s shown in the table above. 

4. Total government spend1rog i n FY 1978 was S502 bill ion. ( 1980 Budget, 
p. 4) while enerqy exper1d1tures totaled about Sl3.7 billion (this 
chapter). 
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IV. NUCt EAR ENERGY WCEllTIVES 

One of t he ha11marks of ca.;m1er-c·ial nucl ear power 1s the h19h degree of 
federal participation 1n 1ts devel opment and regul ation. In this chapter. we 

estimate the magnitude of federal support that has been directed toward 11aki n9 

nucl eat p°"'ier in all its forms {including fission a.nd fusion) into commerci a l 

energy resources. This support has been manifested in a number of ~ays: sub
sidies , use of facillties, sponsorship of R&D directly appl icable to commercial 

nu cl ear power. edvcllt 1on. transfer of t~hno l ogy f rom weapons, sp11ce and mil i

tary applications . and legislation. Although not all of this s uppor t is mone

tary, where practical we hove quantified it in 1978 dollar s . 

It is relatively simp le to measure r~search and development costs, but 
much mor-e difficul t to estimate federal suppor t derived from facil i t ies con
structed for weapons or 111!1 ! tary prog'4JllS (e.g., the uraniUJ\1 enrichment plants) 

but now used largely for commercial nuclear p~~er. Vari ous approaches t o th is 
problem have produced a range of est imates . Even more difficult to measure are 
le9islative actions which have facil Hated, and In fact been vital t o, com

mercial nuclear pO'A-er. l n this category Is the l iability protection (Price
Anderson Act) provided the industry. Jn such cases we si~ly describe the 

scope of federal support wi t hout attempt ing to quant'lfy ii:. Other contribu

tions to coomercia1 power have been inteni·oven w1th polftlcal and foreign pol
icy considerations that were beyond the scope of this proj ect . Finally, it is 
irrc>OSS1ble to quantify the contribution that der ives from simp1y proving that 
a concept works, e.g .• nuclea~ power, or from training people which become the 

nuc leus of a new industry. 

Secondary data used in this analysis were obtained from author1z1 ng leg fs 
lation fo!" the Department of Energy (formerly Atomic Energy Cof"inliss1on and 
Energy Research and Deve lopment Actninistration). various General Accounting 
Office (GAO} reportsi and other literature sources. 

BACKGROUND 

The development of nuc Jea,. energy required unique illstitutional arrange .. 
ments, 1n which both government and private industry operated in ways very 
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different fr-0m their conventionill roles. The governtnent •s role fn the develop .. 
11ent of nuclear power has been that of a participant 1n the creation and evolu .. 
tion of a COOJ;fercial alternativt! to the power syst.ems traditionally devised and 

manuf•ctured by pr ivate industr)'-

The U.S. Government recognl!zed at the beginni ng that al though nuclear 
power had great potential beneffts to the nation as an energy source. success 
was uncertain and long .. range. Its development requi red large financial 
resources and greater risks thari private industry alone was w1 111ng to take. 
Through government leadership, un arrangement was estabHshed with industry to 
pr-ovide a framework to develop r1uclear power. The policies and practices For

~ulated and Implemented by the Hovern111ent have been effective in deve loping 
nuclear power within the traditi ona1 i ndustry frat11ework. 

ln 1970, there were 13 nuclear l>O'"!r plants in operation , representing 
on ly 21' of the total U.S. utility generatfog capacity. (1) At present, the 
U.S. has 70 reactors wi th operat:ing licenses and about 126 powerp lants ore 
either under construct ioo or pl imned. (Z) Nuclear phnts currently account 
ror about 13.0% of total utilit>• ge<1erat1ng capacity, <2> with esti11a.tes of 
about 21% by 1985.(4) 

Front the beginning the deVE!lopment of conruercial noclear power derived 
f rom manpower, facilities. technology and contracting policies which had their 
genesis 1n World War II. The tE<ehnology grew out of military applications of 
atomic power, namely the weapon~; and naval reactors program. Original ly. the 
energy source was controlled by the Federal Government under conditions of 
secrecy. 

The Atomic Energy Act of 1S•46 created the bas1s for comoercial develop:nent 
of nuclear power. The act trans+ferred the atomic energy pr'Ogram f roia military 
to civi li an control. The 'Decl 11raUon of Po lley' stated:(S) 

lt Is hereby declare<! to bu the policy of the people of the U.S. 
that. subject at all t1mes to the paramount objective of assuring 
the cOOl'llOO defense and secuir i~y. the developmen t and utillzatillf1 of 
atomic energy sha 11, so far as pr act ica 1. be directed toward 
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improvi ng the public welfare, increasing the standard of l fving, 

strengthe-ni ng free coropet it1on 1n private er1ter:pr1se. and promoting 
\'JDrld peace . 

The Atomic Energy C01tJ111 ssfon' s origi nal charter, as stated by law. \.,as to 
develop the util ization of fission energy.<5.P· 261 ) The 1946 A<:t est abl1shed 
two governmental bodies to con t rol and develop nuclear powe·r: the AEC in t he 
Executive Branch and the Joint CCllfl1littee on Atomic Energy (JcAE) in the Con~ 
gress. Two bod ies were established because it was bel ieved that a single 
administrator should not contr'ol a ll nuclear act ivities. (S,P·24 ) Concurrent 
with, and to some degree as a result of, AEC contr"acting arrangements and 

development programs, a third party E<nerged , the industrial supp11ers. Up to 
t he end of 1974, th is three-member _group remai ned a stable coa11t1on worki ng 

together toward the goal of developing nuclear power. However . the (Ontrol of 

nuclear power rema ined primari ly wfth1n the government ' s j ur1sd1ct1on. 

Two other major pieces of federal le91s lat1on have been instrumenta l i n 

t he trend away from the federal monopo ly of nuc lear power - the AEC laws of 1-
954 ind 1964. Major mod if ications occurred with the pa~sage or the AEC Act of 
1954 . (6} This new ac t paved the way for Industrial participation in nuclear 
pO',.,er deve 101:x11ent . 

An:ong other ci"laJ1ges . th1 s 1 a..., c~ 1 led for- the dee 1 ass1f ication of much 

information that had been previously restricted. It established procedures by 
which private i nterests could obtain classified data needed for nuclear power 

development. Most s1gnif1cant of all was the end to the government ' s monopoly 
on reac tor owner"shi11. For the fi rst time, private Industry was permitted to 

own and operate nuclear reactGr"S , i ncluding those for the generation of elec
tricity . (5,p .!96 ) The A£.C was still denied author ity to bu11d reactors for 
purposes unrelated to research and development, such as the bus i ness of gen

er ating or sel li ng power . 

However , through the 1954 Act the governoent still reta;ned ownership of 
all fissionable material. Private operators could obtain such material only 

on lease f rom the Federal Government. Likewise, any fissionable material gen
era ted wi thin a privately owned reactor was a l s!I 9overru11ent property. (l?) 
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·~ith both a policy and a legal platform established, the AEC was in a 
posi t i on to encourage the evolution and growth of the nuclea_r power industry . 

Because of t he fi nanc ial risk involved. a framework of government-i ndustry 
cooperati on was developed for f i nanc 1ng early nuclear p()Y.~r plants. Th 1s 
first took the form of the Po•'Or OelllD!lstration Reactor Program (PDllP), ini
ti ated in 1955. Thrl!<l rounds of demonstrat ion plants were built under thi s 
program, in Y.1hich the AEC offered f inane i a 1 incentives to cooperati ng uti 11 -

t ies to help bui ld competiti ve nuclear plants . Research and development tech
no log.v . waiver of fuel use charges, fuel fabrication and the training of oper
ators (S) were among t he terms offered under the PORP. 

Although the 1954 A<:t pennftted the privat e ownership of nuclear reac
tors. the fuel needed for the reactors was available only on lease from the 
Federal Government and the product plutonium was to be so ld back at a fixed 
price. In 1964, leg islation pennitting private ownership of f issionable mat e
rial was passed. Ful l private ownership was reached in steps over a period of 
years . (J,p.IOO) Therefore, duri ng its infancy, the caimerc1a1 nuclear power 

Industry hDd D set pr1te f9r fYel ~nd ~ gyaraot eed supply and market for its 
product, plutonium. 

INCE~TIVES 

The AEC's basic goal "as to transfer the federa lly ch?veloped nuclear 
reactor and fuel cycle technology to a self-sustaining private industry. 
Roadblocks to private conrnercialization were removed when necessary support 
~nd 1ncentives were provided to create an independent nuclear supply i ndustry 
and encourage uti lities to bui ld nuclear plants . As s tat ed by the CO<lllllsslon: 

At present, at0111ic energy is a government- owned industry. Th1s 
deporture from the normal pattern of industrial enterpr ise in the 
country was not taken capriciously or wi th intent tc alter our 
inst ttutions. It was deemed necessary to cope with the unique and 
unfa,.i 11 ar characterist 1cs of at001lc energy and because its products 
then went almost entirely into our mi l i tary arsenals . Contlnua_nce 
of complete government domi nance into the per iod of major practical 
app lications, 1nvol vtng as it would ~ basic change in the 
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funduoental roles or gov~t ai>d of private Ind ividuals "'1d 

flnos . could produce a change in our society as 1l9nlf lc1nt In Its 
wey as any that might accure rnn t"" technica l novelly of ooclear 

power. 

In order lhal tho principal effect of realltlng nuclHr P"'"" 11ay be 
to conf1rm and str~gthe.n rather than to change our economic 1nst1-
tutlons and our way of life, we believe that nucle•r power shculd be 

produced and distributed by the privat e and public power systems and 

not by the Comml ss Ion. !9) 

To a hrge extent this goal has been reached . Current ly , a ll steps In th<! 

fuel cycle, except enrictr:ient and waste man~gC!llQnt , are handled by industry. 
Tobie 18 e 111>lalns the steps in the nuc lear f uel cyc le. An estimated $21 bil

l ion has been spent since 1950 by the Feder1l Gover""'t!nt lo devel op COllll(!n:ial 

nuclear power. These costs (in 1978 doll•rs) can b<e assigned as fol l ows : 

• R~sttreh •.nd development activities 
• Liability Insurance 

• Ur anl1111 Mining Industry 

• Enrlchirent plants 

• Regulation activities 
• Wast~ managC!nel'lt 

Tot al 

s11.2 billion 

not quant lfiable 

not quantifiable 

,Z.1 bfl lion 

Sl.65 bll llon 

Included undor R&D 

S20 .9S bll lion 

Wi thin the scope of th1s project, sM1e incentives could not be quantified . 

These Incentives are discussed in the foll owing sections . 

RESEARCH ANO DEVELO?HE~T ACT!YffiES 

Frca the beglming, the development of nuc lear reactor s of all types has 

rosted on a broad progra. of basic technology supperted by the AEC . Research 

and dlveloplC!llt programs were carried out largely by Mtlonal laboratories , 

Industrial conctrns and private and P''bllc Inst itutions undor contracts adolin

fstered by t he AEC field offices and by Industrial f!T1'$ with their own 
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TABLE 18. Steps in t he Nuc lear Fuel Cycl e(•) 

St ep 

Mining 

Milling 

UF6 production 

Enr1clvnent 

Description 

Underground and surface mining 
of ore. 

Mechan ical and chemical refined 
ore to "yellow cake.• Usually 
done near mine. 

Conversion of 11yel l ow cake• t o 
gas for enrichment 

Concentratloo
5
of natural urani um 

cont ent of 2J U at 0 . 7% to 
between 2~ and 4% . Current 
technoloqy being upgraded and new 
techn iques being tested. Gaseous 
diffusion pl ant with capacity of 

lnst1tut1on Involved 

Independent m1n1 ng com
panies. Large resource 
compani es . 

Mi ning and che:Tiical 
companies . 

Chenrfcal companies and 
resource canpanies. 

Federal Government. 
Private ownership being 
encouraged. 

9 mil l ion separat ive work units (SWU) 
requfres about 2,500 MWe electric 
plant t o operate at full capacity . 

Fuel fabr i cati on Conversion of enriched UF6 gas 
to sol id and asseml> le In fuel 
pins and ~l ool!llts. 

ut i l i ty power Converts energy in uran1ll'll to 
pl ant electr icity 

Vaste fuel 118urned" up fuel bundles which no 
longer susta1n the power output 
of the reactor. Has concentra
tion of about 1% 23Su pl us 
about 0. 6% plutonfum •bred• fn 
t he reactor . 

Fuel reprocessing Recovery of usable urani Ulll and 
plutonil.S!I frOll'I waste. 

Nuclear steam syste.n 
suppl iers , large resource 
C(lllpanies, ot hers. 

Investor-owned, publ ic 
and federa lly owned 
utilities. 

Publ ic utilities and 
federa lly owned 
ut il ities. 

Chen:iical and nucl ear 
service companies . 

Waste management Problem Is high-level waste Federa l Gover~t 
whether recyc 11 ng proceeds or not. 
Problem Is safe waste managernoot 
essentially for·ever because of the 
level of radiation and the long life 
of the radioactive Isotope. 

{a) AdOpted from The Nuc lear Power Controversy, The American Asseamly, Col umbia 
Un iversi ty, Prent ice-Hal l, Englewood Cl iffs, NJ, 1976 . 

110 



funding . To deve lop co1rmerciisl reactors. AEC 's program had two mai n thrusts: 
I) to develop bas lc R&O, and :?) to build demonstration pl an ts i n partnership 

••Ith Industry. 

The Controller ' s Office of OOE (EROA) analyzed f unds spent on the devel

opment of ccmnercfa1 nuclear power froiu 1950 through 1978. These ftgures are 
presented in Tables 19 and 20.. The to tal contribution to coornert ial nucl ear 
ptJWer was COIJil?ri sed of contr1l>ut ions or part r a, 1 contribut tons fr~ one or r.iore 
of tne f ollowing pr<> grams: 

• Nuclear materials 

• l ase-r fusion 
• Contro1 led t hermonuclear reaction (Magnetic fus ion) 

• Civi li an reactor developrnent ( f ission) 
• Advanced isotope separat·ions 
• Waste mana_ge1nent 
• Reactor safety research 
• Resource assesS«1ent 

• Reac t-Or safety facilit ie,1. 

These programs are contpr"ised of operating, equipment and constr"uct lon 
funds . Jn the DOE analys1s , •the major program contr ibution to civil i an 

nuc lear pm-.•er was the Clvilia11 Reactor Oeve Jopcnent Program (CROP) . Apptoxi· 
mat e ly 81~ of t he R&D funds al located to ccxnmer cial nuclear power by DOE f rom 

1950 to 1978 have been spent through CROP . <2
> The r emaining 19% has been 

spent through other program Cdtegories . The bu1k of the DC£ support .hds been 
in the for111 of research and dslve 1 opment do 11 ars . 

Developr.iental f i ss ion re.1ctors and the ea'rly cooperat ive power reactor 
projects were also supported through the CROP prograr.i. The POY'tion of costs 

assumed by the AEC for the de!nonstration proj ect s was about 20% of the total 

costs Incurred, with i ndustry contr1buti ng the remaining 80%. (8 ) 

More recently, t he Liquid Meta l Fast Breeder Reactor (LMFBR) pr<>gram has 

recei ved most of the funds of the CROP. The GAO repor t s t hat from 1948 

t hrough fisca l year 1978, S4.ol billion has been spent on R&O for t he breeder 
reactor. (ZI 
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TA81.E 19. Resan:h Mid Devtlo-t Eas-ndltures for the 11Uc:1ar ,_, 
Pl"C)Ojnil 195G-197' (I• Millions of Dollars) 
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TABLE 20. Resear ch and Deve l opme.nt Experidi tur es for the Nu.c 1 ear 
Power Program 1975-1978 (1 n Mill ions of Do ll ars) 

lfil !ill 
Year 

i9'111 Tg 1gn 1978 Total 

Magnetic Fusion 95.0 139.0 50.0 211.0 277 .0 772 .0 

Breeder React or Syst ems 523. 0 496. 0 136. 0 654 .0 766 .0 2,575. 0 

Converter Reactor Syste.11s 34 . 0 45 .0 22. 0 67 . 0 96 .0 264 . 0 

Cofl!merci al Nuclear Waste 25.0 33.0 18.0 115.0 123 .0 314 . 0 

Spent Nuc lear Fue l s.o s.o 
Advanced Nuclear Systems 34 .0 39 . 0 12. 0 42.0 61.0 188.0 

l19ht Wat.er Reactor rac il itles 20 :.!!. 27.0 47 .o - Tot~l in current $ 711 .0 752. 0 238.0 1,109 1,355 4,165 . 0 -w Total 1n 1978 $ 861.7 861.B 272. 7 1,194.4 1,355 4,545 . 6 

Source: tluclear Energy Branch Off ice of the Controll er ODE. 



Using the ERDA and DOE data, we ca lcu late that $14 .7 bil li on (1978 dol
lars) has been spent on cOlllllercial nuclear power through 1978. The percentage 
of the DOE budget al located for the development of co..,,ercial nuclear po\ott!r 
has i ncreased over time. In the early 1950s, only 1-2% of the budget was 
apportioned by the Atomic Energy Conrn1ss1on to comnercial nuclear power R&D. 
Approximately 17i of the 1978 DOE funds \ott!re spent on cOllmercial nuclear 
power . <2> 

The DOE figures include R&D contributions only from programs directly 
supportive of nuclear power 3S ~n electric ity generatfon source. Enrichment 
R&O, along with the R&O of supporting technology (waste management, reactor 
safety research) are included, but not contr1but1ons from Bio logy and Envi 
ronmental Science. Education Information and Training, or program management 
costs. 

In bnalyz1ng other program categories for poss ible contributions to com
mercial nuclear power. we used the followi ng assumptions: 

1) We assumed that overal l the military and space nuclear progrNns (other 
than subl!larine propuls ion) did not contribute technological informat ion 
to the cocrmercial nuclear power programt the submarine propulsion program 
is the major mi l itary contributor. 

2) For jointly funded fac ili ties and capital equipment where the c°""'ercial 
aspects of p~grams were less than 50% of the tot al funds, "" assumed 
that they woul d have been provided for the noncoamerclal sector. 

There is no sinipl e way to verify assLlllpt1on I. In the early years of 
atomic energy the weapons program developed many aspects of the emerg ing com
mercia l nuclear power program. Me~hods of handling radioact1ve ~aterials. 
neu tron d1ffus1on codes, critical experiment technology, and other 1nforaation 
were largely applicable to the coonnercial program. The conmerc1al program 
developed around an alternati ve fuel form {uranium oxide rather than uran1"1l 
meta 1), cladding materia 1, pressure 01ember (vessel rat her than tube), moder
ator (light water rather than graphite or heavy water) . and reactor compo· 
nents. Technology f rOfill these developments becai;e avai lab le to the weapons 
program. Fuel reprocessi ng technology. as presently conceived for cC111J1ercial 
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nuclear power, 1 s based on we:!pons progra.l'l! ... deve toped processes~ but i t is not 

clear at this t ime that these processes wi ll become ccxrmere1al . Waste manage
ment t echnology Is being deve loped for both applicat ions. 

Out of the mi litaty react.or program grew the pressurized water r e<lctor 

technology. But again fue 1 f1,n11s di ffe-r. reactor components ar e substantially 

larger and of different desigins For the eomnerc1al market. C001pactness and 

long-1 ff~ are much more impor·tant to mil itary appl ications . Further, much of 

the mi l ftary technology remai11'1s classlf'led whi l e most of the co11mercial tech· 
no 109.y is reported in the ope111 t iterature and t hus 1 s avaf 1ab 1 e for mi 1 i t ary 

application . On balance> t he11, it seemed that assumption 1 was warranted. 

The nuclear sutxnar i ne propulsion program made signi f icant technological and 

personnel contribu tions 1n th•2 1950s. While much of the progra,'TI was class i
fied, t he transfer of pe<>ple from the naval Program to industry carried both 
the expettise and technology i nto the fndustty P1HR programs. Important tech .. 
nical areas from the Naval Pr•Ogram include z i rcon ium technology. reactor con

trol (including nucl ear const a.nts and codes} . piping at1d pressure vessel 

des f gn. The .money con tr I but ion f rom the submarine propu 1 s ion R&O progr~s w-as 
taken at ~ of the tota l 1n 1950, declini ng li nearly to 0% in 1959. The 
result.)nt contribution of the nuclear submarine prograi" is $0 .14 bi llion 

(Sl978). 

With these assooiptions we did not include any c-ontr1butions from the 

weapons, naval reactors other than a portion of sutlcnar1ne R&O. or space 
nuc l ear programs. However, .several other categories of funds . such as Biology 

and Medic111e. Physical Resear,ch, Program Manageinenl , and Education and Train

ing provided support to both the cor.:merclal sector as wel l as the Yi-eapons and 

mi l itary sections. Includi ng a proportional share of these costs increases 

the a:nount of Feder a 1 money invested from $14. 7 to $17 . 2 bi 1 lf on, as sh-Own 1n 
Tables 19, 20, and 21 . 

Tabl e 21 is based on the following reasoning. The Biomedical and Envi
ro1TI1ental Program focuses on health studies of humans Who have been exposed 
acc fdenta11y. occupat1onally, or therapeutically to radiation. Research i s 
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TABLE 21. Mixed Progr""' Contributions to Civil i an 
Nuclear Power (1978 D91lars tn Millions) 

Biology and Hedicine $418 

Nuclear Submar ine Propul sion 
Research 

Educat ion and Training 

Phys ica l Research 

Program Management 
Tota l 

140 

141 

1, 300 

553 
SZ,552 

conducted In t he basic areas of biological studies, health studies , environ
menta 1 studi es , waste manager.>ent , physical and analyt ical st udies, heart 
devices and some other Minor areas . Most of this work done before 1965 
sup-ported the weapons program. Therefore, only the years s ince 1965 have been 

appor ti oned for the tabul ation in Table 21. We assumed the contributon from 
biology and med icioo to civilian po•.<er deve lopment to be in the SaJlle propor

t ion as the c ivilian power program to the fiscal year AEC (or ERDA or DOE) 
budget. Applying that percentage results in approximately S418 mill ion 
(1978 S) f rom 1965 through 1978. 

From exami nat ion of the educational and tratning budget i t appeared that 
about one- third of the programs contributed to or directly supported t he 
development of conrnerci al nuclear power. This contribution totaled $141 mil
l ion (1978 $). 

Currently the physical research program is funded in three categories: 
nuclear physics . high energy physics. and basic energy sciences . 1lle nuclear 
physics program supports research ~n the areas of meditE energy physi cs, heavy 

ion phys1cs. and nucl ear theory. The high energy phys ics research has been 
directed toward understand ing energy and matter in their most bas ic forms. 
The just1ficatlon for this effort is broadly based. I t ranges fran a cruc ial 
frontier role 1n the effor"t of man to understand the univ~rse, through the 
poss1b l lty of i ll1lor t ant discoveries for meeting the longer range needs of 
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soc i ety, to technologi cal contr ibuti ons to pre sent ener gy problez!kS. The basic 
energy sc1 ences program 1 s comprised of four subprograms: nuc I ear sci enc es ; 

material s sci ences; molecular. mathematical , and geo-sci ences; and advanced 
energy project s . The objective is to deve l op scient if ic understanding of 
phys ica l phenomena basic to all appl ications. The program is designed to 

devel op new exper imental and theoretical insights, new concepts, improved 
instrumentat ion , and other innovations i n the key areas for continued progress 
in ~ergy re search, deve lopw.ent, and demonstrat ion. 

Progra111S of this na ture appear to support foture techno logies 1Mre thari 

present technolog ies (e .g., fusion more than f iss ion). Since these future 

techno logi es have not yet emerged , t he connection between the research and the 

technology 1s often very obscure . Stil l , it was t he • phys ical research" of 
the ea'r ly twentieth century that laid the foundati on for the coinri>erc1al 
nuclear i ndustry of today. l!iis r ationale led us to take a ratio of the 

Physical Research budget in the same proportion os the c1v ll Ian power program 

is to the fi scal year AEC (or ERDA or DOE} budget. Thus , an additional $1300 
mfllicn ( 1978 $) could be inc luded from 1950 through l g78 . 

Program management or ad~l n lstratlve costs can be • l located with similar 

reasoning. That 1s, in any one year the portion of program management allo
cated to nuc lear pqwer should be the saJr.e percentage of t~ total al1l011nt spent 

in t hat area . lllus , an addi tional $553 million (1978 S) could be included 

from lgso through 1978 . 

Between 1948 and 1978, the Feder a 1 Gove.rnn.ent contributed to t he de ve l • 
opment of nucl ear power, without di rect charge. $17 . 2 bil 1 ion (1978 doll ars) 

i n the area of knowl edge acquisit i on , di ssemi nation and p'rofessiona l serv

ice~ . Therefore, t hi s i ncentive has been classified as nontrad i t i ona l service . 

Approxl••ate ly $14 . 7 b1l H0<1 of this fi gure comes from OOE ' s ca lcul ation 

of the contribution to co-rcia l power development . An additi ona l S2.5 bi l

lion '"as i ncl uded from the Biol ogy and Med1c1 ne, t he Physical Research, Educa

tion and Training , and Program l~anagement categortes ; an amoun t was al so 

i ncluded from the submar ine nuc leai" progr ams noted . 
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LIABILITY INSURAHCE 

We coul d not locate 1n the lirerature a tot al quant1f1cat1on of the value 
of t he l1ab111ty insur ance provided to the C<l'111lerc1al nuclear power program by 

the Price-Anderson Act. This act was quite cl early an 1111Portant government 
action t hat encouraged nuclear pc»:er developmef'lt. 

The 1954 Atomfc Energy Act allowed for private ownership and operat1on of 

nuclear reactors. Th 1s raised the question of l iability in the case of an 
accident , especially a catastropl11c accident . At tMs time the competit ive 
posit ion of nuclear power had O>Ot been establ ished and industry did not know 
when It woul d become profitable. The suppliers and the operators of nuclear 
facili ti es were not willing to take on the additional financial risk of a 
catastrophic accident which cou ld conceivably bankrupt the compan1es 
involved. (S,p.l24) To meet thi s need, the Price-Anderson Act, enacted in 

1957, was des igned to f inancially prot ect the public and AEC l icensees and 
contractors agai nst excessive r isks associated w1th tile use of nuclear power. 

Although t he exact magnitu1je of a "catastrophi c" accident wa.s never 

specified in the 1957 hear ings, industry spokesmen v1sua1 1zed the possibility 
of 11ability substantially in e:.cess of $500 "1i11ion . (ll) The pr ivate 
insurance i ndustry would not pr11>vi de thi s amo-unt of insurance, first because 

they had no experience with the risks of nuc lear reactors, and second, because 

the potential liabi l i ty was 11an:r orders of magnitude beyond the capacity of 
the Insurance Industry.Cl!) 

Ut111tles and equipn1ent suppliers publicly expressed their reluctance to 
r1sk thei r solvency, al l the as:>ets of their stockholde'rs, and the ve-ry exis-. . 
tence of the1r compan ies on too remote possib11ity of a 11111jor nuclear catos· 
trophe that was 1nsurable to only a limited extent . Following are some COOi· 
ments made by indust ry spokesn1en 1n the 1955-1957 era about this subject. 

At this time we do not see any sound basis on which we can risk sol 
vency on the possibi11ty. 1"ernote as it may be> of a major nuc l ear 

catastrophe. (Wi1 11~ Gal•!, Chairman, Conmonwealth Edison Co. )(12) 
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Obvlously"" cannot risk the finaochl stability or our C<r.l>aDY for 

a relatively saall project ••• lie c•nnot ucludt the possibility 

that 1 great enough foo I aided by a great enough conspiracy of cir

cutstance.s, would bring about an acctdent e...ceedtng avat lab le insur-
111<0. (Charles H. \leaver, V.P., Westlnghouso Electric Co.)Ul) 

We have been v~y re 1 uctant, categortca l ly. to state that we wi 11 

not proceed unless an 1ndemnlty bill fs passed by Congress • • • 

Eventually. however , there comes a time for a fl"ank statement on the 
pos ition of the General Electric Company ••• At presont, I see no 

a l ter native but to recor.mend that ><Ork on the Dresden station be 

halted as soon as practi cable after the end or th h session of Con

gress In cose •Pflroprlate 1egfslatlon h•s not been passed by that 

time. (Fra.cls K. McCune, V. P., General Electric Co.)<141 

AEC and the Joint Com1ttee on At<llllc Ener91 (JCAE) solved tl1e problem 

using an lndemnlflC<>tlon approach rather than govtr .... nt lnsvr111ce. ll\e 

reason for lnde<1ntrtc1tlon was explained by tlle JCA£ n foll°"': 

A SY$t.,. of fndellnlficatlon is establlshe<I rather than an lnsuranc• 

syst .. , since there ls no way to establish any tc:tuarial basis for 

th• lull protection requi red. The cha.nee t hat a reactor will run 

oway Is too ..,all and t he foreseeable possible damages or the reac

tor are too great to allow the accumulation of a fund which would be 

adequate. lf this unlikely event were to occur, the contributions 

of t he companies pr otected are likely to be too sma ll by f ar to pro

tect th• pub li c so Feder al action h going to b• requ ired anyway . 

If t he pa.)'llencs ar e made large enough to Insure that ther e is on 

adequate fund ava il ab le , the operat ion of the reactors will be made 

even more uneconomfc. On the ot.ner hand, tf, as the Joint CCJ.M1tttee 
ontlcip1tes , there never wil l be any call on the fund for paJ111ents. 

the funds wll l have been a<c,..uhted to no purpo••· 

119 



Conmlttee not to treat th1s as an insurance problem but to treat ft 
as an i ndemnification problem. there seet1s to be no real need for 
establ ishing al l the technical mechanisms of an insurance f und in 
this situation. <5,p.l25l 

Thus , whil e private industry was saying that it needed the protection 
before 1t could proceed with any further corwnercia l izat1on, the government 
recognized that the cost of insurance would be an economic burden ~hat would 
raise reactor costs. By stati ng that it wou ld not require ful l insurance, the 
JCAE indicated that an indirect government subsidy to the reactor development 
program was intended. If no accid~nt ever occorred, the approach would essen
thlly cost the government nothing. 

The provis ions of the ~ct covered firms involved with the chemical proc
essfng , fuel fabrication plants, firms providing transportation between plants, 
R&D reactors, and commercial reactors . The purpose of the fee was to cover 
administration costs, as i flustrat.ed by t his C(mment from JCAE: 

The fee for 1nderoniflcatlon is not set by the Co11111iss ion. The Com
mission is not seeking to go into the insurance business . It 1s not 
trying to establish an actuarily sound fund, and it i s not trying to 
get into the rate-Making busi·ness . The legislation cal ls for a mini
mal fee to cover administrative costs of this program. {5,p.131) 

Provisions of the original 1957 Price-Anderson Act were effective for ten 
years. Since 1g57 t he act has limited the amount of liabili ty protection to 
$560 mil lion even though the possibi lity exists that damages could exceed this 
amount. It provided government indemnity in the amount of SSOO mi ll ion for 
each nuclear incident ~bove the 111ax i111Um private liabi lity in.surance avai lable 
in 1957--$60 ~il l ion. The act, as amended in 1965, extended the gover""'ent 
indemnfty for ten addftfonal years. The go'lernment also provided for a .. no
faul t•-type clause, meaning that proof of negligence of the reactor owner was 
not required before the Injured party could be compensated. (lS) 
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The Price·Anderson Extension Act, amended in 1975. wi l l phase out the 
government 's indemnification of Ctl.11!!1ercia1 reactors, although nonprofit and 
R&O reactors wil l remain covered to the S560 million liability limit. Private 
insurance comp an 1es ar·e currently provtd1 nq $125 mi 11 ion of insurance. Essen
t i a 1 l y, the plan consi sts of a deferred or retrospective prer.ii um, '1"hich is 

payable by the utilities only i f there is an incident. Therefore, a layer of 
"pool insurance" i s c reated, i n addi tion to the amount provided by the private 

i nsura.nce comp an 1 es . This 1 ayer w111 increase as the number of reactors 
increases until tl>e pool is able to provide the total difference between 
$560 million (total l iabil ity limit) and the primary insurance layer, phas ing 
out t he government. The Nuclear Regulatory C""'1lission, now actn lnlsterlng the 
Pr ice-Anderson Act, has set the retrospective premium at $5 million per reac · 
tor per incident . with a l imit of $10 mi ll ion per faci lity maximum payment for 
any calendar year.( lS ) 

Since its enactvlent in 1957 . there has been much discussion about 
whether, and to what extent , Price-Anderson tndeninification has been a subsidy 
foY' nuclear energy . In analyzing th is question, tlli'O i teos to consider are 1) 

the Price·Anderson Act removed a stumb ling block to t he development of nuclear 
power and 2) the cost of potentia l l iability was not borne by the nuclear 
i ndustry , so the apparent economic competitiveness of nuclear power with other 
energy sources may be mis leading. The act authorized ll:RC (or its predeces
sors) to collect fees, beginning in 1957 , in return for the indemnity . The 
fee is S30 per year per thousand kilowatts of thermal energy authori2ed by the 
reactor's license.<a> By August l , 1977, alroost S!O million in indemnity 
fees had been collected. On ly ~inor claims have been made against the 
government for indemni ty liability. 

Wi thout Price-Anderson, the uti lit ies YK>uld have to purchase 11 abi1ity 
i nsurance. They would also hav~ to est1mate a cost for the uncertainty that a 
potent ial loss might exceed t he l iabi lity l imits avail able on the private 
market. These costs wou ld be passed on to the consumer in higher electric ity 

(a) the annual fee for a 1000 l'.~e power plant would be about $90,000. 
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prices. The price of nuclear power would therefore increase ~nd the utilities 
would have to decide wheth.er nuclear power would be canpetitive and profitable 
in relation to other energy sources . 

GAO estimated a portion of the subsidy inherent In the Price-Anderson Act 
In a report issued in 1976. ~ey computed the annual indemnity subsidy to be 
no more than $145,480 for a uti li ty with one 1,000 MWe reactor at a site and 
no more t han $114,350 for a util ity with two 1,000 MNe reactors at a site. 
Thi s subsidy was calculated as shown In Table 22. (l7) . 

TABLE 22. The Value of Govefy,,nt Indemnity to the Nuclear 
Power Plant Owner 

Addit ional Annual 
Cost of Liabi lity Annual 

Insurance If Avail able lndemnlt~ Fee 

One Reactor Rated $348, 000 (a) $90,000 
at 1,000 MWe less 112,520(•) 

1235,480 $90,000 : 

Two reactors, each S435,000i•> $180,000 
rated at l,000 MWe less 140,650 c) 

S294,350 $100,000 : 

Annual 
SubsidX 

$145,480 

$114,350 

(a) Computati on based on current premium per $1 million of atOQlic energy 
insurance. 

(b) The present va lue of the tl«l-thirds insurance rebate ($232,000) after 10 
years , discounted at the avera_ge rate of return on investment for appro· 
priate electric uti lities from 1970 through 1973 (7 .5%) . 

(c) The present volue of the two-thirds insurance rebate (S290,000) after 10 
years , discounted at the average rate of return on investment for appro· 
prlate electr ic ut i lities from 1970 through 1973 (7 .5%) . , 

To mul t iply t hese annual figures for reactors by t he years each has been 
i n operation would be one way to obtain an approximation of the subsidy for 
co11111erc ial nuclear reactors. However, this ffgu~e wou ld represent only a 
smal l percentage of the broad coverage which has been prov1ded for fuel fabri 
cation plants, nuclear equipment suppliers, etc. covered under the Pri ce
Anderson Act. This incentive has been classified as a disbursement s1 nce that 
category includes promises to disburse under certain c1r~umstances. 
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The Price-Anderson Act has existed s i nce 1957 but only a sma l l amount has 

been d1sbursed to pay claims. •..te could not find in the 11 t er ature any esti 
mate of the total subsidy for pl"otect1on from liabi lity t hb t h~s bee.n provi ded 

to part1cipants in the conmercial nuclear power industry . However~ 1t is 

qu ite c l ear tllat the P·r ice-Anderson Act removed a crucia l stumb11ng bl ock in 
t he development of corrmercial nuclear power. 

INCENTIVES TO THE URAH !Ult INDUSTRY 

The uranium industry has been influenced to a greater extent by 
governmen t po11cy than has any other natural resource industry. ( 18) The 

uranioo production i ndustry in the U. S. developed a.nd grew in t he late 1950s 

as too r esult of stimulation by the U.S. weapons program. Unti l 1966. t he 

Federal Government was t he only btJ.Yer for the industry's product . The govern

ment set prices, bought and owned all uranium as soon as it was mined. The 
AEC significantly influenced the size and structure of the Industry by l ts 
procurement policies. Even toda~ the uranium industry is highly dependent on 

government policy decisions ln such areas as enrichment and the export- import 
of uranium. 

Although the initial st i~ulus for uran1um mining was to provide material 
for the military, later government policies supported the mines and mill s 
tJntil ~rivate demand for the ore as fuel for commercial nuc:le~r power pla_nts 
developed. 

The 1ncent1ves used to encourage the uranitm1 industry were: 

• AEC procurement polic1es 

• restriction on 1mpor t of foreign ore 
• enr ich~en t policies 

taic po11c1es 

Procurement Policies 

Prior to the ~id·l940s the only ccxnmerc ial use for urani u~ was as a 

coloring agent in the ceramic industr,y. The U.S. needs for the war effor t 
were supplied from a m1ne in the Belgian Congo, another small mine in Canada, 
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and a few scattered deposits 1n the U.S. In 1947, the AEC was formed and 
plans for a much e~panded nuclear weapons program unfolded. Oomest1c reserves 
were then estimated at 2000 tons of u308.(l9) 

Recognizing these reserves and U.S. dependence on foreign ore. the AEC 
set out t-0 establish a program that would provide sufficient uranium for both 
weapons production and research needs. Histories of the AEC 's procureRient pro· 
gram are ava1 1al e fro11 several l iterature sources and also f rom Circu lars 1·8 

issued by the AEC. 

To st1mulate production and exploration , the AEC program off.red d<lmestic 
producers long- term contracts with attractive incentives:!18·P·71-73 l 

l} a ten-year guaranteed 11t n1mum pf"ice for certa1n high-grade uranium ore 

2) a $10,000 bonus for the discovery and produc t ion of high-grade uranim ore 

3) a guaranteed three-year minimllll price for ores from the Colorado Plateau. 

The goverrvnent also carried out an extens ive domestic exploration progra~ 
bet~een lg4s and 1955 for t he benefit of the uranium industry. These activ
ities were conducted by private concerns under contract to AEC~ by the U.S. 
Geological Survey, by the U.S. Bureau of Mines, and by AEC 's geological staff. 
In addition, the AEC const ructed and operated ore-buying stations (later 
phased out} and buil t numerous access roads to remote mi ne areas.(S,p.l6l) 

Production of u3o8 increased draJ11atically between 1948 and 1958. A 

total of 261,000 11l neable tons of contoined u3o8 were discovered In this 
pedod. !19) The stimulation po11c1es """e so effective the AEC was forced 
to modify t hem in 1958-1962 to avo id accu111Ulation of excess ive stoc~ 
pile. (18,p.7.2-7.3) 

... Jn April 1958, the AEC issued a release announcing that 
uranium reserves developed after Novemer 1, 1957, would not be 
eligi ble fD'I' purchase in the pre-1962 period. 

ln November 1958, the AEC issued a release .substantially 1DOdi
fyln9 Its 1956 announce'1lent regarding the 1962 to 1966 procurement 
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program. Under the new ai11nouncernent, only uranium reserves devel 
ope<I pr ior to llovember 19?;8 are eligible for the 1962 to 1966 pur

chase program. The purch,ase price of $8.00/lb of u
3
o
8 

was 

tetained. 
. 

... In November 1962. t he Conrnission announced the "stretchout" 
purchase pro9r1.1m. Compan Jes which elected to partic ipate fn the 
program could defer to 1967 and 1968 a portion of the uran iUl\1 which 

otherwise would be sold t•o the AEC between 1963 and 1966. The 

1967-1968 pr1 ce was also '$8.00/lb of u3o8. In return for the 

deferral, t he Cor.miss1on agreed to purchase in lg5g and 1970 an 

aroount of uraniun equival ent to that deferred to 1967 and 1968 at a 

cow,iuted pr1ce not to e.xcoeed $6.70. lb of u3o8 . 

The effect of the government incentives to e~pand uranium production is 
refl ected in urani t.m1 dr i l l ing acti v1ty. Historically. dri lling activity has 
been correl ated •lfi t h add'itions to reserves and bot h were correlated w1th early 
AEC procurement po l icy. Surf~ce dril l ing st eadi ly increased through 1957 

wh1le the principa l incenti ve •programs were in effect (F igure ~ ) . Or111ing 

activity then ste&dily decreas•ed thr ough 1965. From 1966 to 1969, drill ing 

acti vity increased again on t~e basis of a sharp increase In new orders for 
nuc 1 ear power p 1 ants . Ori 11 i n•g dee li ned between lg7o and 1972 lorge ly because 

of del ays experienced in nuc lear power plants corning on~l ine. 

However. since the antici·pated market demand by t he uti li t ies did not 
11ater fal ize as early as AEC ha·d expected, a "'stretchout program" was i mp le
mented . As noted by Dawson in tluclear Power: Develof)(!!ent & Managen>ent of a 
Tech no logy: (5 • P .162-163 ) 

. . . Jn ant ic ipation of a tr.,nsit1on f rom a governrnent- contro ll ed 
market to a conmercial ma·rket~ and to provide a basis for Jong .. range 
planni ng by t he mining M•d milli ng companies, the AEC announced a 
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new procurement program for the period April l., 1962, through Decem

ber 13, 1966; this progra111 provided a guaranteed market, subject to 
certain conditions; such as quality, for domest ic uranium 
concentrates . . . 
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FIGURE 4 . Annual Surface Dri lli ng and Reserve Additions 
(AEC Data) 

It was evident to the AEC in 1962 that by 1966, which was the termi 

nation date of the AEC's purchase program. the comnercial market for 
uranium \roul d not be sufficient to absorb t he production ·from the urani U'll 
i ndustry. With the objective of maintaining a viable industr y, the AEC 

announced a s t retchout program on Nov ... ber 17, 1962. The program was to 

run from December 31, 1966, to December 31 , 1970. 

The new program consisted of deferral of a portion of the saterial then 

contracted 'for dell ver y to the AEC before 1967. The deferred material 

W<Juld bo purchased by the AEC during the period fl'-OOI January 1, 1967. 

through Decesnber 31, 1968, at prices previously established . An 
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•ddi tional quant;ty equo 1 to t he deferred quontfty wou ld be purchosed 

from JanuO"y 1, 1969, to December 31, 1970 . Tbe fixed pr1ce wou ld be 85% 

of production cost plus $1.60/ lb of u3o8 , with o maximum of S6 . 70/lb. 

From 1948 to 1970 the AEC's total purchase of uranium (tons of u
3
o
8

) had 
been 315 ,900 tons, from the following sources:{S,p .l63) 

Domesti c 174 , 500 tons (55%) 
Canada 73,800 tons {24%) 

Overseas 67 1600 tons (21%! 

Total 315,900 tons 

ln 1971, the AEC terminated the uranfum purchase program af ter purchas ing S2.9 
bi l lion of uranium froro domestlc sel lers at an average price per pound of 
u
3
o
8 

of SS.52. The dOtllest i c ur anium-producing Industry was then dependent 

on the co111nercial market. 

The lon9 ... term procurement contracts had attracted sel lers by assuring 
that t heir product ive capacity would be uti l ized at predictable levels and 
prices . AEC's maj or prob l em was adjust ing incent1ves to yield the desired 

production. When it became apparent that the original incent ives were resul t
ing i n the accumul at ion of too iooch uranill'll, AEC was f orced into the position 
of al locating 1ts future uranit.Jm purchases among the many sellers that had 
responded to its incentive pr ogrom. This s i tuat ion was anal yzed by a Battelle 

Memori al Institut e study for the llational Sc1ence Foundati on. (l8 ,P · 7· 5• 7-61 

The allocation program proved to be diffi cult to admi nister and gen
erated many complex lega l problems . For example, t he AEC allocated 
its maximum uran ium purchase ob l1 gations on the basi s of resources 
contained In a ll properties In which a producer owned mineral r ights. 

An operator controll i ng ·more than one prcperty generally had his 
properties grouped together lnto a property unit and was free to 
produce hi s al location f rom t he reserves within the property un it 
wh ich offered the lowest production cost . Problems subsequent ly 
arose when a~nership changed end operators added or transferred 
property contai ning uranium reserves. An operator then controlling 
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t)rrt() property units,, for exc111ple, would have to produce h1s quota 

frocn each separate unit eve:n though e ffic1ency might dictate pro· 

ductfon from m l y one uni t. In some instances the AEC alleviated 

t his probl em by permitting consolidation of property un;ts. Another 

probleoi was the d1ff1culty fo determining whether claimed reserves 

cou ld act ually be mined at a prof1t. Some holders of all ocat ions 

d1d not produce becau se i t was uneconontic to do so. 

The stret chout program crea1t ed add itional problen.s. During the 

1962-1968 period, the AEC p<urchased uranium at a f lat price of 

$8.00/lb of u3o8. This fl a,t price facilitated payment but had 

the effect of benefiting pr<>ducers with low producti on costs and 

hurti ng those with high costs. The price paid during 1969 and 1970 

was based on 85~ of average' all GWabl e production costs between 1963 

and 1968 but could not exceed $6.70/lb of u3o8• The average 

pr ice paid was less than $6 . 70/lb of u3o8 . The det ermi nation of 

average al l owable product1o~ costs generated many di f ficul t problems 

and required detailed provisions In the stretchout contracts. 

Rastr1ct1on on Import of foref gn1 Ore 

After termi nating the uranium purchase program one benevol ent policy to 
t he uranium i ndustry l"'entained- - t he restr icti on or1 the i11port of for-e1gn uran

ium ore. Passage of the "Pr ivate 0"'1ershlp of Special Nuclear Mater; als Act• 

i n l96q placed a prohibition against importing foreign uran ium for use 1n 

domest ic nuc lear PGWer pl ants. ~tlon 161 of the 1964 Act states; 

And provi ded f urther , that the COlllnission, to the extent necessary 

to assure t he mai ntenance of a· viable domesti c uranium 1ndustry, 

shall not offer such services for source or speci al nuclear 11tate

r i als of f oreign orig1n intended for use in a ut il ization fac11 1ty 

within or under the jur isd iction of the Uni ted states. lhe Com

mission shall est abl ish cr;teria in wr it1ng setti ng for th the terms 

and condi tions under which services provided Under this subsection 
shall be made avai l able i ncluding the extend to wh1ch such services 

w11 1 be 11ade avll i l a.ble for sourc.e or special nuc l ear 11ateria l of 

f oreign origin int endt?<I for use in a utilizati on facility within or 
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under the Jurisdiction of the United States : Provi ded, that before 
the Comnission establ ished such Criteri a, the proposed Criteria 
sha ll be submitted to the Joi nt C01lll11ttee, and a period of f orty
f ive days shall elapse whi le Congress is in session (in computing 
t he forty-five days there shall be excluded the days in wh ich ei ther 

House is not in sess ion of adjourrrnent for more than three days 
unl ess the Jo int COOlll,ttee by resoluti on in writing waives the 

conditions of, or al l of any portion of , such forty-f ive day 
period ) . (lg) 

By this provisi0<1 , t he domestic uranium 
petit ion fro111 t he cheaper foreign urani um. 

industry was protected from com
ln 1975, the policy was changed to 

ph~se out tile rest r ic ti on on the use of fore ign uranium i n domest ic plants. 

according to the following schedule shown in Table 23. (20,p. 308) 

TABLE 23. Percent offforeign-Origin Uranium Ore 
Perm1tted or Use in U.S. Plant s 

1977 Up to 10% of Uranium Furnished for 
Enrichment ~•Y be of Foreign Origi n 
when used in a Domest ic Plant 

1978 15% 

1979 20% 

1980 30% 

1981 40% 

1982 60% 

1983 80% 

1984 flo Restrictions 

We did not etteropt to qu•ntify the subsidy to the ur•nium industry cre
ated by the ban on the use of foreign ores in domestic reactors. Whi le the 
cost of uranium to t he ultimate user {the util ities) might have been higher, 
still the ut111ttes benef ited fro1n the development of an assured domestic 
source of supply. The protection from foreign competition in conjunction with 

AEC procu~ment pol i cies has provided an environment which fostered the growth 
of t he U. S. uranium Industry. 
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Enrlchcnent Pol icies 

After toki ng Into account 19overnment needs for uranium, In 1971 the AEC 
estf11ated n had 50,000 tons (l<lO milli on pounds) of surplus u3o8 on 
hand . (2l, p.l90) Although the u1rani1111 production industry and some buyers 

argued t hat the national stockpile should be retained as Insurance against any 
future surge in demand, the AEC announced i ts intent ion to dispose of the 
s tockpil e. To dispose of thi s :stockpile with minimun disruption to the 
market, i n 1972 the government ·•dopt ed its "split tails plan" of disposal . 

This phn Is technically c1,..pl1c•ted In that it Involves the method of 
operating the gaseous diffusion enricllnent complex . Enrichment policy i s a 
comp11cated factor 1nvol v1 ng marly econOOlit trade .. offs . The demand for uranium 

is somewhat ine lastic because tl1e total cost of producing electric power from 

a nuclear power plant i s relati11ely insensi ti ve to the price of uranitn. fn 
simple tenns under the "spl It t a ils" plan, t he AEC (DOE) requires Its cus
tomers for enri chme·nt services ito supply only approximate ly soi of the natural 

uranillll requi red to produce the enriched uranium t hat is delivered and to pa.y 
about 2si more for enrichment st?rvices than is actua l ly del i vered . The remain

fng 20~ of the raw mater ial requirement is taken from the stockpile . As a 
consequence, t he stockpil e will be reduced over a period of 7 or 8 years by 
sale to a vari ety of enrichment customers . (2l , p.l9l) According to a special 
topical report by t he tluclear E1<change Corporat ion, While this approach m1n1-
mlted market d isruption, split tta11s did reduce urani tJ111 demand by 20%. <22) 

As a result of a review of the l iterature and discussions with persons 
knowledgeable with enrlc'1nent p·1ant cost s, >1e found that the sale of the stock
pile could result In a gain or 'loss to the government, depending on one's view
point . Much of the perlodica\ 'literature maintains that the sa_\e \s a subsidy. 
However, an ana lysis of t he spJ·it tails plan found government record-keeping 

to be such that the current selHng price of the uranium Is equal to or greater 
than the average government purc:hase price (although a handling charge Is not 
allowed for) . In addition, the depl eted uranium tails are stored and main
tained by DOE and can be reprocHssed. The • tails" are valued at zero by DOE . 

Government ownershfp of ont~ st ep of the nuc lear fuel cycle allows for a 
federal influence on the uranitan m1 n1ng 1ndustry . [n thfs particular situa
t ion, t he benefi ts to the uran ium industry have been basically two: (23 •P· 12•13) 
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• the market was not depressed. even though at over-capacity, and 
• artificial pricing was avofded. 

Tile uranium industry has also been affect.ed by DOE 1s long- term fixed can
mttment enrich:nent contracts~ whfch provided for delivery of and pa}1llent for 
fixed quantities of SW\J for del ivery up to 18 years into the future . (22 , p. 4) 

It is r1uexco•s v1ew that the move to fi xed comnitment SWU contracts initiated 
the price(•) rnove of uran ium frorn $5.95/lb 1n August 1971 to $41/lb In Sep
tember 1976. (ZZ,p.l,IO) Current prices for u

3
o
8 

are about $45/lb . Hence, 

t he Federal Government st111 exerts a strong 1nf l uence on t he uranf1,111 industry 
through 1ts control of the enrichment pl"Ocess. 

Tax Policies 

The best known tax provision affecting the energy indust~y 1s percentage 
deplet fon. The percentage depletion rate for uran ium is 22%.(25) Brannon, 
i n Tax Incentives, states that t he urani1.111 market has been so influenced by 
other government policies that the tax effect ls mi nor; t herefore, no att empt 
was made to quantify it. 

In sUlllllary. thll 111any lnc~ntfves given to the uranlum industry do not lend 
themselves to quant1f1cat1on. The Federal Government has participated in the 
market place as a purchaser of uranium , has placed restrictions on foreign ore 
to protect the young U.S. 1ndustry, has al lo~d tax incentives, and has exerted 

an Influence on the uranli.On Industry through its control of the enrichment 

process. 

FEDERAL WVESlllElff lN ENR ICHMEHT PLANTS 

Uranit.tn erir1chnent 1nvolves separating the two principal isot opes of 
urani tn1 found in nature·-uraniurri-235 and uranium-238--to increase the per
centage of the fissionable uraniur.i-235. The work done to s-eparate these 
isotopes is call~ separative work, and the product achieved 1s called 
enriched uranium. 

(a) Pd~ refers to the lluexco exchange va lue for inmediate delivery. 
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8et..,en 1943 and 1956 the U.S . bui l t for nat1onal defense purposes three 
uraniU11 enrichnent faci lities--at Oak Ridge, Tennessee; Paducah, Kentucky; and 
Portsmouth, Oh1o--at • cost of approx1matly S2.4 b11lion. (Cost 1n 1978 dol
l ars would be $6.2 bil li on.) The Ook R1dge pl ant wos bui lt dur ing Worl d War II 
and the l atter two, duri ng the Korean ~or. These plants are owned by the govern
ment and are operated by private f irms under cost-plus-ffxed-fee management con
tNcts . An additional S250 niilJ;on in R&D and capi tal improvements has been 
invested 1n the three plants during their life, but not capitalized. The govern
ment has conti nued to own the technology. which is classified because it i~ 
vital to t he production of nuclear weapons. 

With the passage of time, the dorn1nant market for enriched uranium has 
shifted from t hat of a highly enr1ched product for defense purposes to a lower 
enrichment mater ial for commercial nuclear power fuel. Most domestic and 
foreign coamercial nuclear pow-er reactors use sl ightly enr iched uran1i.rn as 
fue 1. Uranium products of higher enri chment are used for weapons, f n 11111 tary 

reac tors, ·a,nd for fuel in HTGR and spec 1a.li z!MJ reactors. 

DOE'S t hree enrichment plants are the major source of enr1ched uraniln in 
the free world. These facilit1es, at today 's max1"""' production capacity, can 
annually service the equivalent of about 200 power plants with a generating 

capac ity of 1,000 MWe each. The U.S. not onl y provfdes enrictvtent servi ces to 

the domestic reactors but has mare than 95~ of the present noncoa.muni st enrich
ment capac1ty.<24 l DOE supplies enrichment services to both domest1c and 
fore ign custc:mers under three major types of contracts: 1) requi rements con

tracts . under which DOE agrees Do supp ly al l of the enriched urani Ulll required 

to fuel a specific nuclear react.or ; 2) 1ong-tenn, f ixed-c00111ittliK!nt contracts, 

under which OOE agrees to provi die f\xed amounts. of enriched Uran1 Ull\ for a cer

tain time peri od; and 3) condi t i ·onal contracts, under which DOE agrees to pro

vide enriched uran lu~ If certa1 n enrich1ng capac1ty current ly under contract 
is freed. Tabl e 24 shows t he d1stribution of cont racts as of September 15, 1978. 

About one-thi rd of the cap&:ity of the plants was used in l 969. <26•P·43) 
Government requi rements i n the f1uture for defense purposes arl? projected to be 

only 101: of the capac i ty of these plants. <26 •P·26 l To quot e Dr. Glenn Seabor 
1n 1969 hearings before t he XAE: 
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TABLE 24 . (QOE ~ranlurn ~nrl chment Contracts as of September 
1n G gawatts 

15, 1978 

J.xe• of Contract Domestic Foreign .!ilil 
Requi rements 75 25 100 

long-term, Fixed 
Comnitment 127 84 211 

Condit1oMI 0 I -1. 
Total 2Q2 uo 312 

. Thus, the future market projected for the ex1sti ng U. S. uranM 

ilJll enrichi ng capacity is prtmari ly for civ1 11 an nuclear power, both 

within the United States and abroad, ••. and the requirements for 
uranfum enrfch1ng services to produce the fuel fat nuclear power 
plants are growing rapidly. (26·P· 26} 

lfi th the aforernent i oned sh1 ft in the market for enr1chment services toward 

industry, the At()l;li c Industrial ForUll, t he Atoroic Energy Commission , the JCAE 
of the Congress, and others have over the past 10 years studied the future 
ownership and management of the uranium enrichment facll it les. <27> Si nce 
lg71, the executive branch has followed pol icies and programs to encourage 
private indust ry--rat her than the Federal Government--to bUild the next i ncre
ments of urani uo enrichment capacity . Regardless of the technology Involved 
{centr i fuge, laser , or gasous diffusion), an enr i chraent facil ity requi res a 

large amount of capi t al to construct and operate. lhe estimated cost {in 1975 
dol lars ) to construct one economically si zed gaseous diffusion plant is $3.3 
bil I ion. {ZB) To help private industry enter this market, a classified 
f nfon:iati on access prograsn was inftiated. Indust ry has made several proposals 

to bu1l d enrichmen t pl ants, but as of mfd-1977, none has announced i ts inten

t ion to build one. Ct is beyond the scope of t hf s report to desc r ibe the 

f)<l litical ramifications of the enrichment Issue. 

With cont inued growth in electr icity generated by nuclear plants, t he 
event ual need for new enrichment capacfty is cl eat , but the timing and magn i
tude of that need are not . As an interim solut ion to meet this demand~ a p'ro

gram for improving and uprating enrictrnent capacity was i nitiated 1n the early 
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1970s. Total capacity will be i1icreased by 59%. (Zl) Through mid-lg78. Sl.5 

billion has been spent.( 2g) The entire additional enrichment capacity Is 

for domestic and fore ign nuc lear powe~ plants. 

Foreign Implications 

For many years the AEC, and now OOE has felt that i t Is In the Interest 

of the U. S. to act as a supplier of enriched uranium abroad. This pol icy was 

reviewed in a (6/24/69) letter tn Chet Ko11fleld, then Chairman of the JCAE, 

fr°" Glenn Seaborg, Chalrmain of the AEC: 

~ati onal Securi ty aspects ••• In particular the nationa l pol icy of 

seeking to avofd the prol i f•~ration of nuc l eat weapons ... The 

availabi lity of enriched uran im from tile U.S. on 8_ttracttve terms 
reduces the Incentive for olther countries to develop their own 

enriching capability ..• !:he availability of enrkhed uranium frOlll 

t he United States ••. has helped 1n the develojJTient of the lton
Proli ferat1 on Treaty. 

Secondly, ..• by supplyln!J enriched uranium we encourage the devel

lopment of strong and mutua'lly beneficial economic t ies between our• 
selves and the user .. . 

Fi nally, there are Important e<:O<lomic l>eneflts attendant upon t he 

sale of enriched uranium a.board. U.S. enriched uran fum prices, 

whi l e they dO not include • p·roflt fr o:n a prfvate financing view

point •.. they thus provide a net cash benefit to the U. s . Trea

sury and help in the amorti;~ation of facilities initially built for 
d;,fense pur poses . (21 ·P·48 •4!I) 

Thus, t he U.S. involvement jin supplying other countries 'With enriched 
urani m has played an i~ortant t'ole fn the foreign policy of the U. S. by 

i11provi ng our bal ance of payment~; position and by helping to limit t he spread 

of nuclear weapons. Sa les of ent·ichllent services have a1so been used 's 
leverage to obtain safeguards and nonproliferat ion guarantees.<27 ·P·28l 

No attempt has been 11ade to quantify the effe<:t s of guaranteed government 

subsidies and fuel supplies on f<1reign LWR sal es . Kowever. had th~ diffusion 

plants not e•ISted, the developoll!ITTt of CDmllercl al nuclear power in the Uni ted 

s ·tates would probably have been ulong the l ines of natural urani u:n fueled 
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reactor s, such as the Cana.dian heavy water reac-tor s or t he British graphite 

reactors. The exi stence of dilFfusion plants pem1tted a more competitive type 
of reactor to be bui l t , t he li~)ht water react or. 

Enr icMlent Servi ces 

The DOE pr ici ng policy foi~ uraniu:n enriching serv·ices has been based on 

recoveri ng t he goverrruent 's c.o:st for prov lding the serv ices. As such \ t. does 

not provide for i nsurance cost!;, f eder a 1, state or I ocal t axes, or a prov1s lon 
for retu_.n on equi ty. ~ith th1! advent of possible pri vate 0'1'nership of new 

enrichment faci li ties~ concern has been expressed over the ex.pecte-d d1fference 

1n federbl and pr ivate serv ice costs. Too large a difference, 1t was t hought , 

would di scour-age private invo l ·,ement. 

I n 1975, the GAO analy~ed federal enrichmenl services and tl>e foll owing 

mater ial is derived from ·this report. 13o} 

The Private Ownershi p of :Special Nuc lear Materhls Act of 1g64 (Pub1 1c 

Law 88-48g) aut horhed AEC to O)ffer, beginni ng i n January lg69, ser vices for 

enr iching pr i vately owned urantu~. The acl a l so provided that AEC set f ort h 

the terms and conditi ons under which enrichi ng ser vi ces would be made avai 1-

abl e, i ncludi ng the requ1re<nen·t that pr1ces be established on lhe basis of 

providi ng reasonabl e c~ensat ion to ·the Government. 

The act was amended by P.L. gl-560 on Deceml>er l g, lg7o, to stat e that 

prices would be establ ished on a b4s is of recovery of t he GoverMlent's cost 

over a reasonable period . On l~ay 9, lg73, AEC establ ished a new type of 

enr i cl'1ne nt cont raCt· - f i xed c0llln1tment. Under fixed-COl'lrll1t.Ynent contr acts. cus

tomers must specify delivery l1eadtime of at leas t 8 years for i ni ti al deliver y 

and 10 years for subsequent deliveries and make a subst anti a l down paJ'1'11ent . 

Before this type of contract w»as est ab 1 i shed, AEC offered requ i rements con

tracts in which AEC agreed to (prov ide t he enrictment serv i ces f or a stated 

nuclear reactor on an "as need+ed"' basi s , up t .o a limi t , with only 120 days • 

advance not ice. 

The est ablishment of fl xed-co11111i tment contracts created a dual prici ng 

s tructure--one price for requ1 rements contracts and a 10\rl•er pr1ce for 

f i xecl- c°"11itment contract s . AEC Justified this difference by poi.t i ng to its 

experience wfth requirments c•ontract holders that have shown t hat actual sales 
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have fallen short of projected sales . [n June ig75 the Admi nistrator of ERDA 
forwarded to t he Congress draft legi sl ation wh ich would revise t he pricing 
cr1teria for enriching uranium used to fuel nuclear power plants. The pro
posed legislation would ruoend t he Atom ic Energy Act of ig54, as amended, to l) 
obtain fair value for enri ching service, and 2) eliminate or reduce the dif
ferential betveen the Gover-m1ent 's charges for enriching services and those of 
potent ial domest ic pri vate enrichment projects. The price for a separate work 
unit under t he new basis 111.'0Uld i nc lude charges in l ieu of insurance and fed
eral , state, aJld local taxes plus a factor to cover econmic risks. 

The proposed legislation wil l increase enrlcllnent prices from $53.35 per 
separative work unit to about $76.00. The $22.65 difference is roughly equiva
lent to the Federal subsi dy(•) for enrichment services. 

This subsidy represents a benefit to the nuclear power industry because 
t he price charged by t he Government to enrich uraniuro has not i ncl uded profit, 
taxes , and insurance. [ f a taxpayi ng, profit-maximizing company were sel I Ing 
these enr1citnent services to t he nuclear power 1ndustry, these 1tems would be 
1ncluded in t he pri~e. 

Table 25 shows the quantity of enriched uraniu~ sol d by the government in 
terms of separative work untts and revenues received through fiscal year 1978. 

TABLE 25 . Separative Work Units and Revenue from Enr iched 
Uranium Sold Through 1978 (In Mill ions) 

Separative 

Domesti c 

Foreign 

Total 

Work Units Revenues 

21,468 

21,858 

43,326 

635,874 

695,397 

$1,331,271 

The infor11ation in Table 25 ill ustrates the complexity of det ermining fed
eral incentives to cornmerc1al nucl ear PO'..ter for enr1cl1llent services. Several 
approaches have been suggested . One approach 1s to assume the GA0 1 s estimate 

(a) Defined to include d1rect or indirect payments , economic concessions, and 
pri vi leges or benefits prov1ded to any enterpr1se by t he Government ·to pro
mote its policy. 
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of federa1 subs idy for enr icn~ent services ($22.65 per SWU) , assume that the 
ratio of subsidy to cost rerDained constant, and w1th the total doo1est1c reve
nues given 1n Table 25, calculate a subsidy. Such a calculation yields a sub
sidy of S556 .3 million (In 1978 dollars) for the dor.iest ic enrichm•nt services. 
The availabil ity of enr ichment services at a lower-than-worl d price for foreign 
nations coul d be an import ant cons1deration 1n their buying U.S. reactor pl ants, 
and ~fght be looked upon as a subsidy to CO!llllerctal nuclear power. The objec
t i ves of such sales. as previous ly discussed, seem to 6!1brace aspects other 
t han simply developing cOClJ11ercial nuclear power. A more detailed analysis of 
this aspect is beyond the scope of this project. 

An alternative po int of view might be that i t is inappropriate for the 
government to charge for services on the same basis as private i ndustry. The 
enrichment plants were bui l t for military purposes, have served their purpose 
and, therefore, only out-of-pocket expenses should be consi dered a subsidy to 
t he unrelated co11111ercial nuclear power i ndustry. 

Perhaps another way to estimate the subsidy is to specul ate on ho·N the 
industry might have deve loped had t here been no federally owned enr ich~ent 
plants . Two cases might establish 'the upper bound of a potential subs1dy. 
f i rst , the electrical output of al l c0111Uercial nuclear power plants m1ght have 
been generated by fossil fuel (coa l , oil, or gas) plants if the nucl ear 'Indus
try had not evolved . During 1977, the cost of producing electrical pa•er by 
nuclear plants was 16% less than for coal plants(JI ) and considerably less 

t han for oi l and gas fired pl ants . Secondly, the U.S. nuclear i ndustry 11ight 
have evolved arond natural uranill!I fueled reactors . Typically capital costs 
for these react.ors are about 10% higher than for L'ims. At t he present t 1me 
the U.S. i nvestment in ope·ratfog LWRs is about $15-25 bi Il ion. Ten percent of 
t hat "'1ount is Sl.5- 2.5 bil l ton. One might consider some fract t o<1 of this 
figure to be a subsidy to cof11!1erc ia1 nuclear power. As not~d before, the 
tot~l cost of t he enrichment f acilities 1s $6.2 billion in 1978 do ll ars. 
Therefore, the maximum subsidy could be t he t otal cost of these plants. How
ever , the majority of their production has been tor m1 11tary appl icati ons, and 
only a small percentage has been devot ed so f ar to cc.xnnerclal nuclear po>.'er 
production. 
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One mi ght wi sh to look at the value of the net lnvest~ent not yet repa id. 
The cash flow received fran sales of enrichment services (both foreign and 
domest ic) has inc luded a provision for depreciation, which averages about 33 
years life but Is actually figured on the capacity used. The net book value 
of the enrichment plants as of June JO, 1971, was $1.13 billion. Hence, t he 
unrecovered costs were $1.8 bill ion in 1978 dol l ars. This figure does not 
indicate the percentage of total capacity used for commercial nuclear power 
COC'Jlared to 11ilitary needs, but rather the recovered costs through sal es of 
enrichment servfces. Actual produc tion for mt 11tary needs i s classified, but 

the collD'llercial nuclear prograiD has only used its services since 1965 and most 
predominantly since 1968. 

The existence of the enr ichment plants infl uenced the type of reac tor that 
was comnercialized in the U.S. Because of the plants' military origins. how
ever , it is difficu l t to defend one particu lar dollar amount as an fncent1ve. 
Depending on the approach used to analyze the situation, the 1ncentive could 
be considered as much as the total cost of the enri chment facil i ties. We have 
selected S2.1 bill ion (1978$) as the Incentive on the basis of the $0.6 billion 
GAO est imated subsi dy of the difference between c00111ercia1 a.nd government prices 
plus the Sl.5 bill i on outlay (not yet recovered) for increasing the enrichment 
capacity for commercia l purposes. Since 1965, the Fedara1 Government has been 
supplying utilities wit h enriched uranium and therefore this subsidy is clas
sified as a market ~tivity. 

FEOERAL REGULATION OF THE NUCLEAA IHOUSTRY 

Si nce AEC 's establishlllent by Congress through the Atomic Energy Act of 
1946, t he responsibility both for protect ing the health and safety of the 
public with regard to use of nuclear energy and for regu lating the control of 
nuclea.r materials has rested with that body and its successor, DOE. Atomic 
energy is unique in requiring maximu~ regulation of every aspect, from t he 
m1nfng of the ore to the waste product. This i s partly so because of the dual 
uses to which these materials, pl"Ocesses, and products may be put· · both peace
ful and warl ike appl icat ions. During the period when all nuclear material s 
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""re -ed by t he govern~e<it , <:0<1tro l was rehtlvely s1~p1e . Since t he pas
sage of the 1964 Private Ownero;hip Act, the t ask has become lncreas1ngly 
diff icult. 

As the constroc tion and operation of nuclear power s t ati ons increased. 
the AE.C devoted an Increasi ng o;hare of 1ts resources t o regulat ing the indus
tr i al uses of atomi c energy. :In 1965, regul atory acti vi ties were only 0 .2% of 

the AEC budget, whereas in 197'1 t hey were 2 .1~ . In 1975, the Energy Reorga
nization Act separated the dev1! l opmen tal and promotional funct10tls of nuclear 
pO'..;er from t he regulatory funcl~i on s . The act created the Nucl ear Regulatory 

COl1JJjtss1(.Wl ( liRC) , whose purpos(? was to l"egu late t he desi gn. constructi on and 

operation of central station n11cl ear power plants and associ at ed f ac i lit ies . 

NRC pl ays a major role 1n the regulat ion of •11 phases of the coaJl\erc ial fuel 
cyc le except min1ng, which is c;ontrolled by indiv idual state s . and enr ichment, 
which is regu late<! by ODE. (6,P··449) 

As stated in the AEC budgt~t requests , the basic purpose of the regu l ato..-y 

program 1 s: 

..• to carry oot the Coumission's stat utory responsfbflftles f or 
assur1ng that the possess·fon, use and disposal of radioactive 
f acili t ies be conducted 111 a manner cons ist ent w1th publ ic health 

and safety and the common defense and security. and with proper 
regard for enviroMental quali ty. (ll) 

The regul atory system enc(>mpasses three functi ons : 

• rul ecnak1ng, or the 1ssuan1:e of requirements of general i zed app licabi 'I i ty 
• licens i ng, incl uding revit?w of necessary prerequ isite conditions f or 

1 I cense 
• coord1natioa of po1 1cy, erlforcement of determ1 nati oos , and adm tn istration 

of the agency ltself .(S,p.lTS) 

These standards are codif ied and published as Title 10 of the U. S. Code of 
Fe<leral Re9ulations. (S,p.l75J 

Regulatory responsibili t i•?S are def1ned 1n three pieces of leg1sl ation:<33} 

1) Atomic e<lergy Act of 1954,, as amended 
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2) ~ational Environmental Policy Act of 1969 (~PA) 

3) Federal Wat er Pol lution Cont rol Act, as omended by t he Water Quali ty 
Improvement Act of 1970. 

An amendment to t he Atomic Energy Act passed in December of 1970 added the 
regulatory function of revi ewing the antitrust aspect s of l icense applicat ions 
for all cocrnercial or industrial nuclear faci li ties . (33) 

Early si ting prob lems and conflicts cent ered almost entirely on the 
safety of proposed reactors. In the early 1970s, however, the environmental 
1ssue beca1J1e a major concern in siting cons iderations. The Calvert Cliffs 
decision by the Federal Court of Appea ls on July 23, 1971, affected all new 
1 f cense app 1 icat ions and over 110 reactors which were already under 1 i cens ing 

rev1ew, under construction, or in operation. The effect of the court•s deci
sion was to make the AEC directly responsible for evaluat ing and assess ing the 
total environmental impact (chemical, thermal, and radiological ) of nuclear 
reactors . (3J ,p. 746 ) 

Atomic energy is unique in requiring maxfmllll regulation of every aspect, 

f rom the mining of the ore to treatment of the waste pr,oduct. When the AEC 
was reorgan ized into ERDA and NRC, NRC was given regul atory responsibi l ity for 
t he storage and disposal of high-level wastes at ERDA facilities in addition 
to t he regul ation of waste mater ials In the comoercial sector. (4,p .S4l l 
Before 1960 ~ost regulatory activities were for defense reasons. From 1960 to 
1978, the Federal Government directly spent $1. 65 bil lion (see Table 26) for 
regulation of the cornerc1a1 nuclear power industry. More than half of the 

total spent fClr regulatory activities was spent af ter 1975, refl ecting the 
increase in the number of pl ants and the pressure from special 1nterest 
groups. In keeping w1th the overall approach of thfs report, federal funds 
spent on regulatory act ivities_, in this case $1 .65 bi ll i on, have been 1ncluded 
as an incentive. Regulation costs have been categorized as a requ1rement. 
since fees not paid are backed by penal ties. 

WASTE MANAGEMENT 

As nucl ear fuel is consll'Jled in the process of produci ng e lectr1c1ty, 
fi ssion products are produced. These waste products effectively slow the 
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nuclear reactfon in the power plant and therefore must be removed. Each year 

about one- th ird of the fuel load is recr~ved and fresh fuel is loaded i nto the 

reactor . The • spent" fuel ele:nents still contain usable uranium isotopes. 
Figure 5 i llustrates the options availab le for reusing spent fuel. The fuel 

cycle has to be ended either by reprocessing and permanent waste management or 
by no reprocess ing and permanent waste management. 

TASLf 26. AEC and NRC Re1ulatory Costs 
(Millions of S 

Amount 
!li!: Amount 1978 $ 

1960 3.1 6.8 
l96l 3.4 7. 4 
1952 3.6 7.8 
1963 4.0 8.S 
1954 21.0 44.2 
1965 23.6 4S.8 
1956 26 . 5 53.3 
1967 34.0 66. 4 
1958 39.7 74 . 4 
1969 43.0 76.5 
1970 49 .0 82.3 
1971 51.5 83.0 
1972 69.5 108.4 
1973 47.5 69.7 
1974 55.2 73.0 
1975 94.3 114. 3 
1976 164.8 188.9 
1976 TQ 56.2 64.4 
!977 213.6 230 .1 
1978 240. 2 240.2 

Total in 1978 dollars 1,648 .4 

Source : "Nuclear Power Costs and Subsidies . .. General Accounting Office, 
EM0-79-52 June 13, 1979 p. 28 

The economics of reprocessfng. as well as rel ated safety considerations. 

are in dispute. Currently no spent fue l reprocess ing plant is in operation In 

the U. S. and those under construction are unl ike ly to start up Jn the fore

seeable future . (J4) While the disposal of r ad1oact1ve waste has long been 
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recognized as~ k"Y issue affecting public acceptance of nucleor power, basic 
decisions l't!garding the fono In whlcll waste should be stored •nd locations of 
storage fac 11ities have not yet been •ade. 

... 
•KOY! llfO ........ 

COU OH 

~11"1 ...... 

.... ....,.,., ... 

FIGURE s. Nuclear Fuel Cycle - Options 
for Waste Fuel 

The front end of the fuel cycle--uront1111 m1nlng and enrlchment-·wos 

developed on a large scale In the l.940s and 1950s to meet the demands of the 
nuclear Mtapons progrM. (l4 ,p.IOO) As wapm productlm declined, there was 

1111>1• capacity to service the growing ne<!ds of the cc••••>rclal -r progra11. 
As for the back-end of the fuel c10lt--spent fuel reproces•lng, plutonium 
f1brtc1t1on and waste storage-·a11 had been treated rather caiually as part of 
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government programs, according to Fr itz F. Hermann, Chief Counci l for G. E. ' s 

Power Generat ion group. The gener al assumption was that t he private sector 

'l'l'Ould proceed to bui l d whatever fuel cycle capacity was necessaty ·~hen 

required for the growth of nucl ear power . It fitted the 11conventional eco
nomic w1sdom of both govern1nent and industry l eaders and it did not r equire 
the appropriation of government funds .•( J4,p.100) 

Priol' t-0 1971. t he responsibflfty for direction of long ... term radioactive 

waste managE!r:lent was vested in the AEC under several programs. In 1971 these 

l\-ere consolidated i nto a new AEC division in order to place greater emphasis 

on waste s.nana~ecnent and to improve the i nt egration of relevant activi .. 
t ies. (JS , p. 74 l n 1975 , both ERDA and NRC wer e given responsibilities for 

waste management . 

The Office of Nuclear Regu latory Research in NRC is now responsible, i n 

addition_, for research to support NRC 1s regulatory functions. f'RC was specif

ically created to have an i ndependent capabi l ity f or developing and analyzing 

t echnical i nfonnat i on rel ated to reactor saf ety, safeguards~ and environmental 

protection i n support of licensi ng and regulatory processes. 

NRC ' s research was to be solely confirmatory, by establishing t he 

validity of safety principles that support t he regul ated technol 

ogies; ERDA was to be responsible for devel opmental or pr-omotional 

research. NRC was to use the facili ties and exper-tise available 

through ERDA, other Federal agenc ies, and pr ivate contr actors to 
carry out Its analytical and experimental research progr alO. <35l 

Until the last few years only smal l sums were spent on waste management 

problems. The probl em of waste has alwa.ys been there, but t he nee d to reso lve 

ft was not the focus of public pressure unt il recently. 

An analysf s of past Af.C budgets shows periods when budgets for waste man

agement R&D were negligible. Most of the nuclear waste n.o·.t in storage dates 

from the weapons program. Therefore. only the funds assoc i ated with t he 

ma.nage:nent of, or R&D re l ating to. waste management should be included as an 

incenti ve to c i vilian nuclear power, as the ot her funds In the AEC (ERDA) 

budget have been for conta1nment and surveillance of nuclea:r 'tt~ste from the 

~apons program. 
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In the 1977 international Atomic Energy Agency Study on Regional Nucl ear 

Fuel Cycle Centers_, over 70% of the tot al capital cost of waste managen1ent ls 
attributed to the so l i di fication plant for high-level waste and the cost of 

disposal in a geo logical formation. (37) Furthennore, the e<:onomlc decis ion 

regar ding fuel r ecycle versus long-term storage of spent fuel would depend 

strongly on the size of the regional fuel cyc le center. t he pr"tce of uranium. 
tind t he economic condi tions under wh ich the recycle storage fac111 t1es wo1.1ld 
be f i nanced . (37 ,p .Sl} To ana lyze f utu·re costs of waste manage111ent Is beyond 

t he scope of this project, but preliminary estimates of storage and disposal 

costs 1ndlate tha t they should add less than l 111ill per kilowatt hour t o 

nuclear power costs, ~hich are n~• about 40 mills per kilowatt hour to the 
consumer . (39) 

Since the development of cor.niercial nuclear power began, funds have been 
spent for research and development on nuclear wastes . both mil i tary and com
merci al. These expenditures were accounted for under the iocentive , Research 
and Devel op111ent Actlv1tles. Recent public pressures have r esulted in an 

Increase i n the R&D waste managemet budget frcm S81 m1111on 1n 1976 to $180 

mi I lion in 1978. Of the Sl80 million, Sl23 mil lion Is for R&O. Over 70% is 

for research on co1M1ercial waste manageoent . These R&O funds have been 
accounted for in Table 19. 

COtlCLUS IONS 

The Federal Gove-rnment believed that attain ing economical ly competi t ive 
nuclear power was a goal of national importance . It was t hought that the 
uncertain future of our fossi l fuel reserves and the pressure toward hi gher 
cost power due to increased fuel costs made the development of a new source of 
energy an essential goal . The uncertai nty of return on investment and the 
risk involved necessitated goverQment involvement if nuclear power was to 
became c0mtercially viable. (JB) liowever 1 i t was also f innly believed that 
as nuclear power became co01leti tive it should be Integrated into estab li shed 

Inst itutions i n the U.S. an~ that i t should be produced by the ex isting util

ity systems. 
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Although develapment cf an economically competiti ve energy source was the 

basi c goal , t he history of nuclear energy pol 1cy cannot easily be di vorced 

frcm matter s of nat i ona 1 secur 1 ty and for-e ign pol icy. The entangler:ient of 

these policies began with or i gi nal use of fission by the U.S. Government. 

From the beginoing the development of cocmnerc1 a l nuclear power drived from 

manpower, fac111t i es , ·techno1ogy and cont rac t ing polici es started during World 

War l l. Origi na 11 y the use of the a.tom as an energy source as wel t as for 

nati onal defense purposes ""as contra 11 ed by the goverment under cond i"t1ons of 

secrecy . Po1 1c1es concerni ng international trade and the nonprol i ferati on of 

weapoos have played 1mportont roles 1n t he development of comnerc fal nuclear 

pO"-·er. 

Through July 1978, nuclear power had cumulat i vel y produced 1121 x 109 

k~h r:Jr 3 .83 x 1015 Btu.. Nuclear power accounted for !3.0% of the total 

utility generating capacity in 1978. Over the past 30 years, we estimate that 

S2l bil lion have been s pent bJ t he Federal Govern1>enl to assist the develop

• ent or co;nmercial nuclear power. Table 27 presents t hese figures. The tota l 

TABLE 27. An Estimate of the Cost of Incentives to Stimulate Civil ian 
Nuc 1 ear Po..-er Production ( fn Bil l Ions of 1978 Dollars) 

Tt-ad1- NOfltl'adi -
r .. xa- Disb\lr-se- Req•Ji re- tioru1l t1()n•1 Hark.et 
~ men t s "''"' s,rttlc.!! Sen-ices ;lcti vity 

~search .. , 
Ceve 1 ODCten t 17 . 2 

Liabfl tty la) 
lnsllrance 

IJr•nium 
(•) If'ld!IStt,Y 

EM' i c:ht1e11t 
i>raf'lt 2. l 

Regulation i.6S 
'l1$te 

Kan&9f!Mnt -- 1'l • ..ill 
Total 0 1.iS 17.l z .1 

Total t20.9S 9illion 

( 1) Not 1ble: to qu~nt 1f)' 
(b) Included i n Rt.I> costs 
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does not take into account severa l nonquant ifi able tncent1ves. Neither legis
lative actions (such as the Price-Anderson Act), wh ich retnoved the liabi lity 
roadb 1 ock. nor sever~ 1 po 1 fc1es (such as long- term uranium procurement) wh.ich 
were initiated for military programs but created or subsidized the industry 
for t he cOf'llllercial nuc lear power industry are included. Cocnt1ercial nuclear 
power provides an exampl e of a partnership between government and industry 
a1med at developing an alternative energy source. 
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V HYDRO-EllERGY JMCENTIVES 

The FedeYal Government constructs .. operates and regulates hydroel ectric 

faci l i ties and markets the electri city. Federal projects now account for 28% 
of the major hydroelectric plants, 44% of the installed hydroelect r ic capacity 

and 47% of the net hydroelec t r i c 9eneratioo. ( l ) Many of the f i r st major pro

jects funded by the governmen t were j ustified to improve navigat ional facili
t ies.t control floods and develop wa~er resources for agr iculture. industry and 
municipal it ies . Hydroelectric po..,.•er generation was a secondary consideration. 

In recen t years hydroe lectric power generation has become the main j ustifica· 
tfon for new dams . For example, roany of the projects now contecnplated i nvol•1e 

the develol)l!lent of p~ed st orage fac i li t ies to llE!et peak power requirements. 
This chapter presents a discussion of t hose factors that are involved in the 
constrvctfon of dams , the marketing of power and the regulation of fac i lities . 
Alternative methods of quantifying the cos ts of incentives are described in 

det ai l. 

CONSTRUCTIOll 

The cons t ructi on of al l federal dams is supervise<! by t he Army Corps of 

engineers. the Bureau of Recl i.'IJTiati on or t he Tennessee Va l ley Authority. These 
organi zations are i nvol ved with si te selec tion and dam desi gn. However. the 

construction ma.y be perf ormed by subcontractors . The feder al i ncentive pro
vi ded by the dtrect part1c1pat1 on of these organizati ons is i ncl uded i n the 
cost of the projects. This lnfortnalioo ts present ed in the section on 
"Marketing of Hydroe l ee t.r 1c Power . 11 

Army Corps of Engi neers 

The Corps of Engineer s began its substantial involvemen t in civilian pro

jects i n 1824 when t he Coogress assi gned t he Corps the task of c l ear i ng snags 

and sandbars from the Ohi o and r<t1ssissipp1 Rivers. This initial ass i gnment 

gradual ly expanded t o a general ~espons tbi l ity for navigation improve!'.'lents . In 

1917 Coo9ress added t he respons ibili t y for flood control. Multipurpose dams 

":ere constr ucted t o meet these needs and hence t he Co-rps also became invol ved 

1n the operat ion of hydroelectric f acil i t ies. Today t he Corps operates over 70 

nydroelectr1c facilities t hroughout t he country. 
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Bureau of Reclamat ion 

The Reclamation Act of 1902 authorized the Secretary of the Interior to 
locate, construct, operate, and 11aintain 'r.'Orl<s for the storage. divers Ion, and 

development of waters for the reclamatioo of arid and semiarid lands 1n 17 

western states and Hawai i. Th,e rec lamation Service was established and i n 1923 

the name was changed to the Bu·reau of Reclamation. 

Bureau of Reclamat ion pro.Jects, through a ll'lll tlple-purpose concept, pro

vide some or all of the following: 111Jn1clpal and Industrial water supply, 

f\ydroe lectric power generation and transmission, irrigat1on water ser'vfce. 

water quality tq,rovernent, f1S!'l and wtld11fe enhancement, outdoor recreation, 

flood control~ navigation, riv•er regulat·ion and control, and re lated uses. Al l 

funds are appropriated by Congiress. Through contractual agreements with pro

ject benef iciaries, the Bureau artanges for repayment to the government of 

re imbursable project construct·lon, operation, and maintenance costs . 

Tennessee Valley Authority 

The Tennessee Va ll ey Auth1lrity (TVA) is a g-0vernment cotporatfon created 

by an act of Congress in 1933. Al l functions of the Authority are vested 1n 

i t s Board of Directol"s, who art~ appointed by t he President wi th the consent of 

the Senate. 

A system of dams built by TVA on the Tennessee Rlver and its larger tri · 

butaries provides floOd regulattion on the Tennessee and contributes to regula

t ion of the lower Ohlo and Misi; lssippi Rivers. The syste11 ma1nta1ns a contin 

uous 9-ft draft navigation channe l for the length of the 650-mile Tennessee 

River aain stream f rom Paducah:• Kentucky, to Knoxvi11e, Tennessee. The dams 
harness the power of the river!; to produce electl"icity. They also prov1de 

other benefits, inc luding recrt~ati onal faci l it i es . The electric power program 

i s required to be financ1a11y !;elf- supporting but other progroms are f1nanced 

prtmar ily by Congressional appt•oprfat1ons. 

TVA operates the river control system, and 1nvest igates the need for and 

feas ibi l ity of additional rivet· control projects. It gives assistance to state 

and local governments ;n reduc·lng local flood ptoblems . l t a lso works with 
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cooperati ng agencies to encourage ful l and effective use of navigable waterways 
by industry and commerce. 

Projects now under construction by TVA inc lude nuclear po'l«!r pl ants. a 
pumped-storage hydroelectric project, and multi -use reservoirs. 

MARKETING 

The Federal Government markets electr tc power through the Bureau of Recla

mation, t he Tennessee Valley Authority, and five power ad'ni nistrations. The 
Bureau of Reclamat ion and TVA hav9 t he authori ty to construct and operate their 
a~n power faci l i ties . The f ive power ad:'ninistrat ions are the Bonnev ille, West
ern. Southwestern, Southeast ern. and Alaska. These admi ni strations sell elec
tricity produced at da111s that are constructed and operated by the Army Corps 
of Engfneers and/or the Bureau of Recl amation. These poirier administrations, 
combined wit h t he hydroelectric facilit ies in t heir regions , are cal led Feder al 
Power Programs or Federa l Power Syste~~ . 

The Flood Control Act of 1944 requires the Depar tment of rnterior to se ll 

power generated at l'<!servolr projects operated by the Army Corps of Engineers . 
The rates must pay for the cost of producing and t rans111Hting the energy plus 
amort ization of capi t al 1nvestllent over 4 reasonable period. The Federal 
Ener gy Regulatory Colmllsslon must apl)rove the rate. Public bodies and cooper
at ives are preferred customers. 

The Bureau of Recl amat ion constructs and operates many large projec ts . 
However, some of these proj ects have been transferred to the power ad'ninistra
t ians. When a project 1s transferred . the Bureau of Reclamation continues to 
operate it but the power administration assuw.es reponsibility for marketing 
the p-01<er and rep~ying the cost of the proj ect. 

When a hydroelectric project is compl eted , the costs are al located to the 
various functions of the projec t: f lood contro 1. nav1gat f on. recreat 1on. power 
generatfon, etc . SCXl!e of the costs, such as for nav igation, fl ood control , 
fi sh and w1ldlife . and recreat1on, do not have to be repaid. The costs asso

ci ated with commercial p~r product1on ~nd 1rr1gation water supply must be 
repaid wit h interest. Some of the costs ~llocated to irr fgation are pai d by 
C011'11!ercfa1 power revenues . In the Fe<leral Columb ia R1ver Power System 82 . 4% 
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of the total costs must also rep•ay more than 2/3 of the costs allocated to the 
Bonneville Power Adlllnlstration (BPA) 1rr1gation system. 

The costs allocated to power can be d1fferenthted from the costs al lo
cated to navjgation, irrigation and other purposes . But, it is difficult to 
justify t he al location of all the transmission costs as an 1ncent1ve only to 
hydropower. The transmission SY'Stems built by t he Alaska Po«er Administrati on 
(APA), Southwestern PD\O!r Admi nistration (SWPA) and the Bureau of Reclamation 
are so le ly incentives to hydro power. However, the t ransmission systems built 
by the BPA and TVA are used by t hermal electric plants also. This problem was 
deal t wfth by separating the transmission costs from the generat1on costs where 
posstble and treating the t ransmrtss ion cos ts as a subsidy to electric power i n 
general. 

Bonneville Power Administration 

The Bonnev ille Power Ad~in is tration (BPA) was created in 1937. Through a 
regi ona 1 1 nterconnect1ng transm1 ss i on system, it markets electric pc».-er and 
energy from federa l hydroel ectric projects in the Pacific Northwest constructed 
and operated by the Corps of Eng1neers or the ll<Jreau of Reclamation. Through 
interregi ona 1 con nee ti ons, it se 11 s and exchanges surplus PO'lt.'er to other 
regions. 

By Act of Congress approved October 18, 1974, the Bonneville Power Admin
istration now has the author ity. in \ieu of appropriations, to use its revenues 
or to sell N!venue bonds t<> the U.S. Treasury fn order to construct, operate, 
and maintain its tranS111iss1on system. 

Data on the federal 1nvestnient in hydropower generation and transmission 
facilities are presented in Appendix E, Table E-11. (Z) These figures include 
t he interest accrued on the fedetal investment . The fluctuati ons in v~lues are 
brought about by changes 1n yearly rai nfall, pol it1cal cond1t1ons, and the cost 
allocation to power. A heavy yearly rainfall can mean more po-~r sold and 
larger revenues. A change 1n the political cl1m·te can mean shi fts in the Fed
eral Goverrrnent 's spending on hydropower. Al so, the cost of a project that is 
allocated to po,,.er can change ooce the project is completed. Cost al locations 
~re tentat ive when the project i s on the drawing board and can be chaoged as 
the project nears complet ion . 
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By the end of FY-1978 the net feder•l investment in t he Federal Co lumbi a 

River Power Syste<11 was S6.66 bil lion. As a resu l t of this Investment there are 

28 projects with a capacity of 16,441,780 kW in operation . Improvements and 

one addft1onal proj~t 'l'l'i th a capacity of 3,439,400 kW are under const ruction. 
The total generation of the Federal CollJ'llbia River Power system from inception 
to September 30, 1978 "as 1,359.10 bill ion kWh. 

Southwes tern Power Ad~inistrat ion 

The Soutm.~stern P~.~r Adm1n1strat fon (SWPA) was created by the Secret ary 

of the 1nt eri or in 1943 . It admtn·tsters the scale of elec-trlc power generat ed 

at cer teln projects constructed and operated by the Arnzy Corps of engineers In 

the states of Kansas, Missouri. Oklahoma. Arkansas ) Texas and Louisi ~n a. 

Chronolog1ca1 data on the federal invest~ent in hydropower generation and 
transmission Is reported in Appendix E, Table E-12 . (3) These data include 

investuients in the completed facil i ties but not the interest or repa)'(Dent on 
projects under construction. The total federal investment is sl ight ly higher 
than the nuni>er reported here. 

Sy the end of FY-1978 the net federal investment in the Southwestern Fed 
eral Power system was Sl.31 bil l ion. The Southwestern Federal Power Syst em 

has 21 projects with a capacity of J , 916 ,700 k\/ i n operation and 2 projects 

wi th a capacity of 218 .000 kW under construction. The tot~l generation of the 
Southwestern Federa l Power System hydroelectri c projects from incept ion to 
September 30, 1978 was 82 .27 billion kWh. 

Southeastern Power Administration 

The Southeast ern Power Admi nist ration (SEPA) was created by the Secretary 

of the l~ter1or in 1950 to carry out functions assigned to the Secretary by the 
Flood Control Act of 19~4 . It ad'1li nis ters the sal e of electric power frocn dams 

operated by the U. S. Anny Corps of Engineers l n the states of West Virginia, 

Virginia, Nort h Carol ina, South Carol ina , Georgia , Fl or i da, Alabama, ~1 ississippI, 

Tennessee, and Kentucky. The SEPA does not own, construct or rnalntafn any 
t ransmi ssi on facilit ies . Therefore, Tab le E-13 In Appendix E presents data on 

hydroe lectric generation on'l y. (4) 
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By the end of FY-1978 the net federal investment in the Southeastern fe~
e.ra1 Power Program (SEFPP} was $1.77 btl li on. The SEFPP' has 21 projects with 

a cap ac ity nf 21 712 1 375 ~W 1n oper ation and one project ~dth a capac1ty of 

300. 000 kW under- con s.truc t 1 an. The tot a 1 generation of the SE FPP Hydriaie 1 ectr1 c 

pr()jects frE)m f ncept1 oo to September 30 ~ 1978, L'las 131. 6 btll ion kWh. 

A las.ka Power Adm~ 1ni strati on 

l1he Ala'Ska Porm.!r A.dnri nis.trat 1011 (APA} was crea.te.-d l>y the Secreatry of the 

Interior in 1967 t o carry out furtctions a.ss1gned to the Secretary r-e lated to 
~ater ilfld p~~r planni ng and power operat1ons in Alaska, including ~~ong others 
t he Eklutna Project Act; the Snet t 1sham Project authorization in t he Fl ood Con-

ro 1 Act of 1962 ; and tfle power mark·et1 ng prov1ston ()f the Fl oad Contro 1 Act of 

194-if. 

The .A.chi n is. t r ati on 1) p 1 an s ~·at er, po~Jer, and re 1 ated r~s-0 u r·ce s devel op
rnen t and utilizati on in coopara.t1on wi th other state,. loc:a1,, and feder' al er'!it 1-

t t es; and 2) prov 'ides operation, maint enance,, and power mark et in 91 for f ,eder a 1 
hydroe lectric project s. 

The pO'l\!er operations and marketing functi ons inYol ve the Ek1utna and 

Snettisham nyaroe lec:tric proj@Cts , includi ng t~lated tr ansmis sion syste::ns serv
ing the Anchorage and Juneau areas, ~esp~cttvely~ The cost data on the hydro

@l@Ctric gene rat1 on an cf tra.nsm1 ss1on fad lit i es. are? report~d in App en di )l E,. 
Tabl e E-14. ( 5) 

By the end of FY-1978 the net f edl!ra l investment in the. Alaska Fe<Jeral 

Power Program (AFPP) hydroeleGtric projects was $172.09 ~1 11 1on. 111e AFPP nas 
two proj (!C: ts L'l'i th a c::apac ·f ty of 77 , 2()0 k~ f n op er at 1 on and a project with a 

capac 1 ty of ?.7 .• 000 kW under cons true t 1 on • The tot a 1 genera.ti on of the AFP P 
fr001 incC! pti on tD September 30. 1978 I "1'tlS est1ma.ted t o be 3. 97 Din ion kWh. 

Tennessee Vall ey Authority 

The Tennessee Va1 1ey Authority (TIJA} is the wholesale power supplier for 
60 local municipal and cooperat1v@ electric systems servfng 2.6 m1111on cus

tomers in p!!!r'ts of seven states ~ tt supp lies powr!r to several federal 1nsta1 -

lat1ons a"d industries whose power requirements .a:r@ large or unusual . Power 
to meet t hese demands 1s supplied f rQlll 29 dams., 12 coal -fired power plants,. 1 
nucl ear power pl ant., and 4 gas turb i ne installations operated by TVA;. 8 u. s. 

156 



Corps of Engineers dams in the 1Cumberland Valley; and 12 Alumlnl.l'fl Company of 
lltnerica dams whose operation is coordinated with the TVA system. 

Chronological data on the ·federal (TVA) investment in hydropower genera
tion and transmission faci l ities are reported in Appendi x E, Table E-15. (G) 

These data are rt?ported because they were r eadily available, deal on ly with 

hydropower, and the total Federal Government invest ment ln the TVA's hydropower 

faci l ities could not be accurat.ely obtained from the financial statements. The 

assets do not include the inter•est or repayment of the federal i nvestment . Jn 

a ll cases encountered the inves·tment of the Federal Gover nment is larger than 

the assets. Therefore. the use of the assets 1 eads to a l ow est imate of t he 

federal i ncentive to the TVA ' s lhydropower facilities . The fluctoations in the 

dat a are due to changes in the annua 1 rainf a 11, the po I ic ies of the government. 

the econo.n1c sltvati on, and the accounting procedure used to audit the TVA. 

Sy the end of FY-1978 the net federal i nvestment in the Tennessee Va lley 

Authority hydroelectric projects was $2.00 bi lli on. The TVA has 30 projects 

with a capacity of 3,269 ,910 kW In overatlon and a pumped storage unit wi th • 

capacity of 1,530,000 kW under .construction. The total generation of t he TVA 

hydroelectric projects froro 1ne<eption to September 30, 1978 was 487 .O billion kWh. 

Western Area Power Ad~inistration 

The Western Area Pcr~'Cr Ad~i ni stration (WAPA} was establ i shed on Oecei:nber 21, 

1977 , witll headquarters in Oenv,er. to serve the electric power needs of an 

estimated 5 million f"etai l custOl4etS in 15 western st a t es . 

The new power edmln1s trati on Is responsible for the federal power market· 

ing functions transferred from the Department of the l nter1or' s Bureau of 

Rec l a:nat loo to 00[ On October 1, 1977, under the provis Ions of the Depart,..,,t 

of Energy Organization Act (91 Stat . 578 ; 42 u. S.C. 7152). These marketing 

funct1ons i nvolve the sale and di stribution of power produced at exist i ng fed

eral hydroe lectric generation facilit ies i n the 15 stat es. i n addit fon, the 

responsibi l ity for construction 1 operatiao, and mai nt enance of transmi ssion 

li nes and attendent fac i li ties ·was transferred to DOE. The 14 states to be 

served by WAPA are California, Arfzona, tlevada, Montana, Nort h Dakota, South 

Dakota, Iowa, Colorado, Wyoniitig, H1nnesota_, Texas, New ~!exico, Utah. and 

Nebraska. 
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rt is anticipated that the WAPA wil l not be completely operational until 
1981. Current ly the WAPA is coo,rd1na ting 1ts assigned activities with the 
Bureau of Reclamation. Until the llAPA is fully operat ional, the data on the 
hydropower facilities in the llAPA regi on w11 l be r eported in the Bureau of 
Reclamati on sectl0<> below. 

Bureau of Reclamation 

rne Bureau of Reclamation P'roduces power fro01 the projects in its sh 
regions. The regions are : the Lower Missour·I, the Upper Missouri* the Lower 
Colorado , the Upper Co lorado, the Central Vall ey and the Rio Grande . The 
general cri teria for repa)Ulent of the projects with power revenues are: 

1. Projec ted annual revenues must be sufficient to meet 411 costs 1n t he 
year they occur except investment and replacenent costs, and current 
year 's interest that cannot be l'llet from current revenues. 

2. Each lncre~eot of invest~ent subal lo.:ated to c0'111lerc1al power must be 

paid , with i nterest , within 50 years after the related f ac ility is 
placed in s..-vice. Replacements 100St be repai d within the estimated 
service life of the equipment. 

3. Irrigat ion and waterfowl conservation aid must also be repaid withi n 
50 years after the major project addition. 

Chronological data on th• f ederal 1nvestntent 1n hydropower generation and 
tNnsmission facil i t ies is '!ported in Appendix E, Table E-16. <7-ll) These 
data 1nclude repayment of the interest, operat1on and ma intenance and replace· 
me:nt expenses. Because the generation and trans~i ssion costs were not separ
able, t hey are reported as a total figure. 

By the end of FY-1977 the Bet federal investment i n hydroelectric projects 
from which the Bureau of Rec lama·tion markets the power was $2.59 b11Hon . The 
tot al ins tal led capacity of these proj ects Is 6 ,882,500 kW. The total gross 
generation of these projec ts fro11 inception to Septe;nber 30, 1977 was 437 .00 
bi l lion klifh. This gross generation f igure includes only plants that are still 

operati ng. Due to transfer of riesponsibi1ity to WAPA, 1978 data was not avail· 
able at the time of this printing . Consequently, 1977 data was rnapp l ied t-0 
1978 for estimation purposes. 
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The Federal Power r~arketing Agencies prov1de a market actfv1ty incenti•1e 

to hydro-energy by marketing t:he power produced at federal darns . The BPA and 

TVA alsQ trans111f t and wheel pciwer produced by pr1vate uti l i ties. The transmis 

sion and wheeling of power by the SPA and TVA const i tutes a market act1vfty 

1ncentive to both hydro .. energ;• and electrlc energy. The costs assoc1ated with 

t he adni nis t rative functions C•f power marketing and wheel i ng are very small 

co~ared to t he dam and power11ne. co.nstruction costs. 

REGULATION OF HYDROELECTRIC FP.CILITIES 

The Federa 1 Energy Regu h otory Comm1 ss I on ( FERC) r egulates the interstate 

aspects of t he elec tr ic po·irer and natura.l gas indust ries . I t is an i ndependent 

agency operati ng under the Feo!eral Power Act or i gi nally enacted .as the Federal 

Water Power Act of 1920 and s.ibsequentl y mended by Title II of the Public 

Ut11 l ty Act of 1935 and the N<itur al Gas Act of 1938. Additiona l responsibili 

ties have been ass ignF!d by sut•sequent 1egls1 at ion and executi ve order . 

Concerning hydroelectricity, the Federa l Energy Regulatory Com:nission 

issues permits and licenses fc1r nonfedera1 hydroelectric power proj ects; rc9u-

1ates the rates and other aspE!tS of interstate wholesale t ransact ions in e lec· 

tric power; i ssues cert i ficaU:~s; conducts conti nuing investigat ions of the 

electric power industries and their l"elati onshlps to natiorial programs and 

objectives. includ ing conservc1tton and efficient ut11ization of r esources; 

requires max innim protection ot1 t he environment- fn the construction of new 

hydroelectric projects and trc1nsmiss ton lines consistent with the nat 1on •s 

needs for adequate and re l iable electric power; and al locates resources cons i s

tent w1th the publ i c i nte rest under t he· Federal Power Act. In addition, t he 

FERC prescribes and e.flforces <1. un~form system of actounts for regul ated 

elec tri c uti l i ties. 

The FERC publishes r i ver basi n appraisals for use in licensing proj ects . 

It a l so revi ews plans for dams. proposed by ot her federal agencies and makes 

rec()lll1lendH1ons concerning fac1lities for the development of hydroelectric 

power. The Comm1ssfon review~; r ates fol" the sale of e lectric power from cer

ta fn federal hydroelectric prc1jects . In additfon. ft partic1pates wtth othet6 

agenc ies i n coord1nating development and utflfzat i on of the nation •s water and 
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re lated land resources. Expenditures si nce lg71 for regulation of hydroelec
tric power are l i st ed in hble 28. (12) 

ANALYTICAL METHOD 

In this chapter benefit is defined as electrical energy produced i n kilo
watt hours {kWh). Five definitions of costs of tncentjve were cons idered and 
represent ed in Appendix D. Two defi oi tlons .-ere selected: 

1. The portion of the net investment in construet1on and operation of the 
' dam al located to power development and the exemption of power revenues 

from federal income taxes. This definition Includes ret urn on the 

investment from power revenues and covers costs of construction, 
operation, mai ntenance. managooient and regulation . 

2. The low interest rates of federal approerlat1ons and the e.xe!!J?tion of 
power revenues fr~ federal income taxes. This defin it ion is based 
on the difference between federa l a.nd pr1vate Indust ry costs for t he 
dams. 

For definition 11. plant investmentt generation and capaci ty dota were 
used to estimate the chronological list ing of f ederal incenti ves sh-Own in 
Tab le 28. All amounts are ln 1g78 do ll ars. This t•ble was obtained using the 

calcul ational procedures in Appendix D and by suomlng Tables E- ll through E-15 
in Appendix E. 

The total cumulative net federal investment tn hydroelectric generation 
facilit ies by t he end of FY-1978 was $14.52 bi ll ion; the total installed capa
c i ty of these facilit ies is 31 ,300,456 kW. Thc total cumulati ve generation 
was 2,500 .94 bi l lion kWh. 

The total cumul ative net federal investment in electricity transmtss1on 
fac111ties has been S6.22 bi ll ion . These transmission faci lities are used by 
ot her electricity generat ing sources as well as hydro. It ls ~eyond the scope 
of thfs research to proportion this expenditure over the appropriate energy 

sources so th1s investment 1s 1dent1f1ed here as a subsidy to electric energy 
and t he dollar amount 1s Incorporated Into the electricity chapter. 

The method used to estimate the Income tax exe11')tion incenti ve is as 

follows: 
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VI. COAL ENERGY INCENTIVES 

The U. S. Department of Enl!rgy publication. Monthly Energy Review"(! ) 

i ndicates t hat 741' of U. S. coa·1 production fs used by utili ty companies for 

powet" generat i on , 24t is used l•y indust ty , and the balaJlCe of current coal pro .. 

duct fon is consumed by househoild or ccarner'C1a1 users. In 1978 t hese users con~ 

sumed 10,372; 3 ,433 and 265 tr'i l l i on Btu, respective ly. The major federal 

i ncentives t -0 coa l production and uti l ization are for capital expenditures and 

depletion a ll O'tit'ances . This chapter presents a brief review of the federal 

incet1tives appl icabl e t o l eas1119~ rn1 ning and R&.D, and regul atfons and laws 

which have served as fnc·entive~; for t he deve-lopment of U. S. coa l r esourcns . 

RESEARCH ANO DEVELOPMENT 

As shown 1n Tab le 32 , about $3.4 bi lli on (1978 dollars) of direct federal 

funds ~·ere spent for coal R&D i 1rograms from 1950 to 1978. This i ncludes 

expend 1 tu res by t he Env f ronmen1;a 1 Pro tee t i on Agency for research t o mi t f gate 

the environmental iq::iact of us ilng high- su lf ur coal as a fuel, especial ly fo-r 
e)ectricity generati on. 

~1ininq Methods and Techn iques 

Becaus-e for many years tilt! coal industry operated at a def tci t (or a t 

relatively l ow earni ngs as com~tared to other' major industries 1n t he Un1te<I 

States), and because of t he inclust r"y ' s lack of highly special i zed l abor atori es 

and sk i !ls in the multiple di sciplines needed for effective resea<ch 11 ttl e 

research was done by the coal iindustry except as di rected to loca l probl ems. 

Recent ly, however . through Sft~tninous Coal Research. Inc •• now af f 111 ate-d ·Kith 

t he NatiDnal Coal Association, the coal industry has 1n1t1ated and part1c1-

pated in considerable research on various coal processes. In addit1on, several 

Gf the large coal and coal own1:ng 011 ccrnpan1es h~ve been active In m1n\n9 and 

conversion research. 

The Bureau of Mines has cctrried on numerous s tud ies pertaining to coal 

mi ning , preparation, and util ii:ation. i ncluding coki ng coal characteristics . 

These studies included mining n1et hods and systems , mechanization of operati ons, 
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coal c l eani ng processes . and fac tors to increase the product ivity of mi nes, 

plus experiments in longwal l mi ning, the use of diamond dri lls , and t he devel

op111ent of roof bo l t i ng . For many years the Bureau has made f i eld and labora
tory ·ex.amfnat1 ons and analyses of t he chemical constituents of coal on a 

mine- by-mine basis and has regular ly pub l ished reports on them. 

In add1t1on , by 1985, the Bureau of Mines ·•il l have canplet ed major demon
strations 1n t he eastern. central and sout hwestern sections of the countr·y to 

establish the ecMom1c efficacy of integrated extraction- reclamati on systems. 
Also, t he Bureau currentl y 1s developi'ng i~roved coal t reatment technologfes 

to upgrade t he quality· of coal by reduci ng the amount of ash, sul ru·r·, and other 

coal constituents . <2) 

Uti l izati on 

The CM'l ly major growth market for coa l i s the electric uti l ity industry. 

In 1978. 69~ of tot al coal production was used for power generatiDn. Excl ud· 

fng coa_l ex.ports, consumpt ion by uti liti es r epresents over 74~ of U. S. coal 
consumption. (l) On the basis of coal equivalents, coal supplies approxi

motely 60% of the fossi l fuel s consumed for power generation as compared to 
about 2Z~ for o l l. {l) In other areas of current coal util i zation. approxi 

mately 25% of produc tion 1s used for making cok~ a t home and abroad; there is 

now cons iderabl e compet iti on a110og e l ect r fe ut111t1es for low sulfur . h1gh-Btu 

coal s . 

Among the: fac tors l i11it ing the use of coal are environr.iental regu lations. 
partfcularly a i r po lluti on s t andards, which pr escribe lim1ts on the sulfur 

content of usable coa l . This i s a serious probl e.11 f or the electric ut i11ty 

i ndustry. This probl em i s incr eased by the high cost, and i n some cases ques

tionable eff ectiveness, of stack gas scrubbers and ot her desul fur izati on pro

cesses for reducing coal combustion pollutant s. 

Extensive r esearch i s under way to provide vlable antfpoll utant processes, 

i ncl uding different types of scrubbers, fl uidi zed bed combusti on, solvent 
refi ni ng. t)nd other processes . Tc encourage t he inst all ation of fl ue gas 

desul fur ization equ ipment, i t has been suggested that unti l t hese processes 

become. high performanc.e , proven techniques, consi derat ion be given to 
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class ifying the~ under the Internal Revenue Code to permit the rapi d write-off 
of thei r capital costs . (4) 

A prime 1·ncent1ve fol" the development of western coal mining is the need 

for low-sul fur coals to meet air quality standards In the East. 111e practical 
problentS In the development of western coal mining are t he l easi ng of public 
lands, the appreciably lower Btu values of western coal s compared to eastern 
coal$, high transpor t at ion costs , and the ·Impact of successful development of 
economically and technical ly viabla f lue gas desulfur1zatfon processes. 

Jus-t as the sulfur content of coal has become an increasingly important 

factor in the production and utlllzatlon of coal, so are relative heating val
ues (Btu) of coals, both In their direct relation to so2 regulations and 
t heir costs. Generally coals of high Btu value comnand the highest prices . 

Another factor that influences coal use 1s the pri ce of co111JJeting fuels. 
Parti al or complete deregulation of natural gas prices would be a strong deter
rent to the cont inued US'J of natural gas for power generation and tltus would 
be an added Incent ive for Increased use of coal . 

Considerable .-ese•rch has been done by both the Federal Government and 
industry on the preparat1o-n of coal to reduce 1mpurfties, inc luding sulfur, as 
an aJt.ernative to post-combustion abate11Jent. 

Research on new uses of coa l, 1nc1ud1ng low-rank coals such as l ignite, 
has been ca"'led on for 111an.v years by the Bureau of Mines . During the Kennedy 
A<tninistratfon the Office of Coal Research was established to develop new proc
esses for the uti l ization of coal, Including research, development. and demon
stration. W1th the establishment of ERDA, the Office of Coal Research and coal 
uti l ization act ivities of the Bureau of Mines were transferred out of the 
Dep11rtment of the Interior. 111ese activi ties are now part of DOE. 

Through the efforts of the U.S. Bureau of ~Ines, synthetic fuel develop
ments achieved In Germany during Worl d War II were evaluated fn a prograJD at 
Louis iana. ~fssour1. German Lurg1 hydro-generation units were evaluated us ing 
U.S. coals. Onl,v minor econom1c use was made of the 1nformat1on deve loped at 
that time but it has provided useful background for the present synfuels 
progra11. 
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Because of t he total lack of information rel4tive to the feasibility of 
underground coa l gaslflcat1on, the U.S. Bureau of M1 nes developed a f;eld scale 

test and iDethodo logical eva luation at Gorgas~ Alabama, i n 1948. More recent 
tests have been performed in Wyoming by DOE. To date, however. no conrnercial 
instal l at ions have resulted from this research. 

One of the maj or farces under lying many coal research progra;ns (as we:l l 
as those 1nvo1ving other energy sources) is the large utility market, whfch 1s 
conti nual ly expanding to Qeet increasing requirements for electric power. This 

research is motivated by our inadequate dlX!lestic supplies of oil and natural 
gas and our increasing dependence on high-cost foreign oi l, plus all the atten
dant adverse implicat ions. l n addition to research and development on coal 
combust-ion techniques, DOE i s engaged in extensive and ,.-; ta lly needed research 
on coal g~siffcat1on, coal l iquefaction. and solvent ref1n1ng. These programs 
are posi t1ve secondary incentives for coal production. 

Research and devel op!l(!nt for coal production and ut ilization fs a non
traditional service of gover nment . The total presented for the period was 
developed from publi shed expenditures of the approprfa.te 9overn1~ent agencies 

and ·Includes R&O on resource assessment. mining techn fques, mining health and 
safety, coal ut1Hzat1 on , and sulfur dioxide pollot1on abatement. Expenditures 

•-ere about S3.4 bill1on (;n 1978 dollars) for t he period 1950-1978. 

EXPLORATIOll 

A.~ong tile basic 1ncentlves to coal production has been the comprehensive 

data assembl ed by t he U.S. Geological Survey through explorat1on and geologic 

inference and supplemented by information from the Bureau of Hines and feder~ 

ally supported state agenc ies on coal resources and reserves. 

Although the U. S. coal resources are huge, (a) they have nei ther been as 

fully explored nor as fi nely categorized as now appears necessary in consider
ation of the drast ic reassessments of energy resource availabi Jities made 1n 

recent years. and the "quality of -fuels11 factors recently made IW>re important 

( a) AppN>ximately 1.7 tr11Hon tons each of "identified" and •un1dentl f ied" 
(or post ulated} resources, according to estimates of the U.S. Geological 
Survey, presented i n Reference 12. 
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by environmental considerations. Until processes are developed that ~111 per

mit the use of coal t hat other•11ise may be considered environmental ly unaccept

ab le. these factors wi ll effect1ve1y "reduce" the coa l resource base. Coal in 

its sol id state must continue to p lay a vi t al role in natiOt'lal energy supply, 

notwi t.hstandi ng the deve loment of large .. sca le a 1 ternate sources of energy, 

i ncluding the develoµ.11ent of synthetic oil and gas from coal and oil shale~ of 

nuclear power, solar power, and a var iety of other energy sources which hereto
fore have not been consider ed of consequence. 

Whereas coal "resources• refer to the totali ty of existi ng coa l. pract i 

calities of cOlllllercial avai lability requ ire os to consider as readily-avai lable 
11'l'leserves11 only those coals that are mfneable under cur rent econom1c and tech

nological conditions. This narrows the coal reserve base to approximately 
43B bill ion tons. (ll) These coals are categorized by rank (bi tuminous, sub
bituminous, l ignite, anthracite) and by their amenab111ty to 11 underground• min

ing or "surface• mining (68% and 32~ of total reserves for the country as a 

whole, respecti vely, although the percent ages differ in various sections of the 

nation ) . Also, primari ly because of safety requi r ements and geologi c condi

t ions , genera lly only about soi: of ·underground reserves can be recovered i n 
mining, whereas surface mining recovery r anges up to 90%·. It 1s expected that 

ne-~ technology wi l l i ncrease the percent recovery in underground mining. 

Among other important delineations for coal a.re geographic and quality 
differences. M-Ost coal reserves are west of the Mi ssiss ippi River; many are 
on federal and Indian lands where leases are requi red for operation, and gen 
eral ly they are far f r0G1 concentrations of industry and commerce. 

Al though about 65% of total coal resources are estimated to conta in 1.0% 

or less sulfur by weight and a111ost half contain 0.7% or less sulfur , most 

coals of these qua lities are located in the West. <41 Western coals have 
average heat ing (Btu) values well below t hose of "Eastern" coals. Generally, 
they ..-e less costly to pro<luce, as most llestern production is surface 1nlned; 
but, for eastern markets, they have high transportation cost. Water availa

bil i ty can be a constraining factor in both the production and use of coal, 

particular ly in the West. 
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Eastern coal land ls mostly privately a ... ned and 1.s relatively near the 
large 1ndustrlal and c0'1lnerc1al markets of t he United States (electric ut i l
ities, coke plants , exports ) for which transportation facilities have been well 
developed. Approximately 49% of coal production in the east is from under
ground mines (51% from surface mines) . (lJ) These coals generally have appre
c iably higher Btu values t han ~estern coa ls . (The heat1ng values of coal 
shipped to market range frocn approx1~ately 7,000 Btu/lb for Texas lignite to 
14,000 Btu/lb for coking coa l from southern Appalachia. ) 

Most Eastern coal Is of med1111l·to-high sul fur content except tha t from 
southern Appalachia, which produces the highes t quality (low sulfur) coals for 
metal lurgical purposes (the product ion of coke for steel mills) and for other 
purposes that require low-sulfur coal . Because of the higher sulfur content 
of ll'IJCh of the coal near Industrial centers, conside1·able effort i s be1ng con
centrated on the development of stack gas scrubbers and other antipollutant 
processes to make these coals more envi rorunental ly accep table . 

Federally supported exp loration and examination of coal inventories have 
provided, and wil l 'ontinue to prov ide, val~a~l e 1ntent1Ve$ fQr t~e develop
ment, production, and uti lt zatt on of the nal lon' s coal energy resources . At 
the s~e t ime~ they will form a basis for ccmpar1ng coal resources with the 
volume and quality of other domestic energy resource availabilities in the 
nat fon •s overall energy structure and with foreign sources of supply. 

The pr1nc1pal government agency invol ved ln collecting, analyzi ng. and 

disseminating information oo coal resources ls the Geologica l Survey of the 
Department of Interior . For example. recent ly the U.S. Geol ogica l Survey pub
lished a detai led study, •Resources and Land Informat ion Demonstration Pro
gram, 11 pertaining to coa l-bearing areas 1n the Intennountain West (includi ng 
the Power River Bas1 n). rel ated '!'later resources, and other valuable informa
tion. Map fol ios were also prepared. These e>ffer va luab le guidance in the 
develoJlllent of these area . 

The expend1tures by the Geological Survey for al l geo logical and m1neral 
surveys (descried In Chapter VII) amounted to Sl,262 mi ll ion in 1978 dollars 
for t he per iod 1950-1978. If the 10.3% of the energy consumed during 1978 
which is attr ibuted to coal [using the f igures from Chapter Ill) can be applied 
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to all funds expended s ince 1950, coal -rel ated work amounted to $130 mill ion 
(1978 dollars). 

Tax Rules Applicable to Exploration 

In 1976 the holding period of 6 mnnt hs was extended to g months as o 
result of Section 1402 b(l){I) of the Tax Refor~ Act of 1976, which amended 
Section 631 of the Code. In 1968, the U.S. Treasury estimated that for that 
f iscal year the revenue cost of this lnc~nt i ve was $5 mi ll ion.<5> 

Federal expend i tures for exp lorotion are defined in 25 USC 617 (a) as 
those" . .. paid or incurred during the t axable year for the purpose of ascer

taining the ex i stence ~ locati on, extent, or quality of any deposit of ore or 
other mi neral .. . • and paid or incurred before the beginning of the devel opoent 
s t age of the mine ... " This. statute does not apply to oi l and gas expl orati on 

costs. 

Prior to 1951, exploratinn expendi tures were not covered 1n the Revenue 
Act even though ft was general ly accepted that such expenditures were capital 
in nature. (ti,p .t 57o) Jn that year, changes were made in the act allowing a 

specific deduc-tion of such costs up to $75 ,000 . or an al ternative met hod by 

\ihich the taxpayer could elect to defer amounts up to that sum not deducted in 

the current year and deduct the amount ratah ly as the minerals were discovered 
or sold . Thi s was intended to encourage sr.iall mine operators. {6,P ·1571l The 
law was f urther artended in 1954, when the dollar l imitation was increased to 
$100 ,000 per year or S400,000 in 4 years, and in 1960, when the q ... year limita

tion was removed. In 1966, t he Congress, In an attempt to stimulate increased 
domesti c mining activity due to the need for a domes.tic, rather than a foreign 

source of essential minerals, removed t he monetary limit on amounts that could 
be deducted currentl y. However, the 1 aw introduced the pr i nci p Te of recapture 
to be appl ied when the mine was sold or reached the producing s tage. lf, how
ever, the taxpayer opted to be subject to a $400,<XlO l imitation, he could avoid 
the eff ects of recapture. {6,P·1572l 

In 1969, the exploration expenditure statute was amended to its present 
form. For expendit ures Incurred after December 31, 1969, the law has provtded 
no provision for deduction of costs without one of two forms of rec~pture. The 
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rules for recapture were analyzed in a review of incentives for nat ura l 
resources by Frank M. Burke* Jr. , when he stated" 

A t axpayer under t he f irst rule of recapture (which applies if the 
second method d1scussed below is not elected), is not allowed any 

deduction for depletion with respect t-0 a property unti l the other
wise a 1 lowab le dep 1et.1on for such prcpert_y equals "adjusted explora
tion expenditures" with respect to such property . The tenn •adjust ed 
exploration expend itures" means the excess of 1} the total explora
tion costs deducted by the taxpayer in al l taxable years which woul d 
have otherwise been capftalized as basis of the property, over 2) 
the i!llDOunt by which allowable depleti on for that property has been 
reduced, for all taxable years, because exploration costs were 
deducted, rather than capitalized. A taxpayer may elect the second 
ntethod of recapture which requires inclus ion in gross income of an 
arr.aunt equal to the "a_djusted exploration expenditures" ¥t1th respect 
to al l properties or mi nes reaching the produc ing stage during the 
taxable year . If the taxpayer elects this alternative, he w111 be 
allowed his ful l depletion deduction for t he year. The amount 
Included In gross 1ncom<! Is added to the taxpayer's depletable basis. 
The first method, of course, may allow the taxpayer to spread the 
recapture over several years* whereas the second method requires 
i ncluston of t he entire a~ount in one taxab le year. 

Generally, 1f a 11i ning property Is disposed of, the lesser of the 
adjusted explorat ion expend itures with respect to the property or 
the excess of the amount reali zed over the adjusted basis of the 
property, is treat ed as ordinary fncome. ln the case of a disposi 
ti on other t han a sal e, exchange. or involuntary conversion, the fair 
market value of the property i s used in place of the amount 
reali zed .{6,P ·1572 l 

The net effect of the 1969 changes prohibi ts the taxpayer from benef iting 
fr<>m bot h the curren t deduction of exploration costs and fron depl etion or t he 
property when 1t reaches the producti on state* or from capita l gains when the 
property is sold . (7) 
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Thus far , it has been difficu lt to quantify the number of tax dollars lost 
as a result of this incentive. However. the deduction for such costs in non~ 
metall i c mining were terllled "trivial for tax returns filed in 1960. (J) 

Leasing and Development of Federal Coal Lands In the West 

As the Federal Government owns over 60% of western coal reserves,<4 l 
most of which are of low-sulfur content, 1t can directly influence the ability 
of the United States to meet its energy production goals, both qual itatively 
and quantitati vely. Because of t he lead t imes necessary for capital forma

t ion, market acquisition, mine devel opment, and the blocking up of reserves to 
support lar·ge, long·term coal consumers, any undue deferment of leas1ng under 

conditions suf f icient to attract development automatically could bQ a con
straint to the achievement of production goal s for the 1980s . 

Although 51.5% of the demonstrated coa l rese•ve base Is west of the Mis-. 
slsslppi River and is predominantly low-sulfur coal, 1978 production In t he 
~est was only 28~ of total U.S. production.{ll) 

Although leasi ng schedules for federal coal land s have not yet been estab-, 
l ished, proposed amendments to the Federal Coal Leasing Act of 1g75 generally 
are designed as Incentives to the leasing and develoP11ent ~f these lands. The 
amendments establ ish criteria for leasing that are favorable to investors, 
inc luding the recapture of costs; deferred bonus payments; the treatment of 

royalties and other tax incenti ves; the protection of propri etary data; and 
ot her adminis trative and operational measures. Suc h incent1ves are effect1ve 

because private indust ry 1s reluctant t o spend large sums for geological an~ 
hydrologica l data col lection un less proprietary data can be protected. The 
cost of paying roya.l ties on coal mi ni ng l eases can be a signfficant factor in 

lease investment speculations. The IRS at present has a tax regulation - hich 
grants signi f icant tax deduct ions to investors paying advance royalties on coal 
leases. Taxation of royalties at 'fgo lar hx rates led owners to ask for 
l ~rger royalties . Such royal t ies coul d be treated as capital gains if cost 
dep1etfon were used, which coul d lo-llE!r the effect of coal leases on Increased 
production. Deduction of costs for mine development Instead of capitalization 
also would encourage m1ne operators. 
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Public Law 94-377 (S-391) of August 4, 1976, amended the Federal Coal 

l easing P<llend,,,ents Act of 1975. Among the changes which encouraged leasing ond 

develop111ent are the fo11<)'"'1ng provisions: Section 21 •Ko l ess than SO per cen

t\Jl!I of the total acreage offered for lease by the s~cretary in any one year 

shal l be l ease under a system of deferred bonus paJlllents;" Section 5{d) (1), 
11 The Secr·etary, upon detennining the maximum econOC11c recovery of the coal 
depos1t or depos·l ts served t hereby may approve t he consolidation of coal l eases 

-Into a l og1ca1 mfni ng unit . A logical mining unit 1s a.n area of land in which 

the coal resources can be developed in an effic1ent, economical, and orderly 
manner as a unit with due regard to conservatiOfl of coal reserves and their 
resources;" Section SA {a}, "'The Secretary i s au thorized and directed to con
duct a comprehensive exploratory program designed to oblai n sufftcfent data and 
i nformation to evaluate the ext ent, location ) and potent tal for developing th~ 

known recoverabl e coa l resources within the coal lands subject to this Act. 
This program shal l be designed to obtain the resources informati on necessary 

for determining ·•hether coomercial quanti ties of coal dre present and t he g.eo

graphica l extent of t he coal fields--;• Secti0<> SA (bl. "The Secretary shall 

mai ntain a conf identiality of al l proprietary data or information purchased 
from commercial sources whi l e not under contr act wi th the U. S. Govern11ent unti l 

after the areas Involved have been leased." 

These amendmen t- statements offer di rect incenti11es to large private coa l 

developers t o extend their operations on new or contiguous coal reserves. 

Sectioo 26 USC 161 (a) defines "devel opment expenditure• deductions as 

those~ ••. paid or i ncurred during the taxable year for the development of a 

mi ne or other natural deposit (other than an oi l or gas well ) If pa id or 

incurred after the existence of Ol"eS or m1nerals In comrnerclally marketable 
quantiti es has been d isclosed." 

Prior t o 1951, this type of expenditure in excess of net recei pts fro111 

ores or mi nerals had to be capitali zed while the mine was in the develop!l'~nt 

stage and to be recovered through depletion when the mi ne became productive. 

S1nce this tax treatment inhibited mining industry expans i on, and since the 

Senate Finance Canm:ittee was concerned about the shortage of many essential 

metal s and minerals necessary to the def ense effort, t he Congress pr ovided for 
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developnent costs to be ·treat.ed either as a current deduction or as a deferred 
expense t o be deduct ed ratably as the un1ts of ores or minera-ls were 
sold. (6, p.1573 ) 

In 1954, t he current Sect ion 616 of the Code was enacted. It cont1nued 
the option to deduct currently or defer such expenditures. Al t hough the 
expendi tures are not defined In the statute, the Internal Revenue Service has 
ruled that I t includes all cost s resul t ing direct ly from t he process of ~•king 
the mi neral access1ble by the d·r1v1 ng <>f shaft s, tunnels, and s 1m1 lar proc
esses or acti viti es. (5 ,p. lS79 l 

Since devel opr11ent expenditures are not subject to recapture as are explo· 
rat1on expend1tures under Section 617, taxpayers are anxi ous t o have t heir 
i nterest classified as be1 ng i n the development stage. (6 ) The general rul e 
governing whether a m1ne i s in the development or explorat ion stage is that the 
taxpa.yor•s action 1nust Indicate a definite Intent ion and co11111itment to develop 
the property before the advance111ent from expl oration to development can be 

established. This Intention should be man ifested after the existence of con>
mercial lf marketable quant it ies of ores or other minerals has been establ i s~ed . (9 ) 

In 1960, deve I opment expenses tota 11 ng •hoot $13 mil 1 ion were deducted 
aga ins t $2 billion o'f gross income frQm mineral properties. In the llOst impor ... 
tant of the industr ies covered by the deduction, bitUll'li nous coa l , t he ratio of 
deve lopment expense to gross 1ncome was 0.3%. (J) 

Sect ion 26 USC 631 (c) provides a gain/loss incent ive i:o iron and coal 
royalty recipients. Before 1951, t he recip1ents of bonuses, advances, ~nd 
royalties 1n coal leasing transact1ons were requ1red to treat t he amounts 
received as ordinary Income, subject to percentage deple~lon. The Senate 
Finance Committee In that year decided that the reci pients of coal royalt ies 
were entitled to tax relief and Section 117 (c) (2) of the Internal Revenue 
Code of 1939 was enacted , the predecessor to Section 631 (c). C5,p .l S70l The 
effec t of this Incent ive prov1s fon has been explained as folloW5:( 6,P ·1570l 

This provision states that "'1ere the owner of coal assigns rights to 
explo it such coal, retaining an econom ic interest, such owner may 
treat t he present and f uture proceeds f rom assigl'Vllent of t he 
interest, to the extend such proceeds exceed his adjusted depletion 
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basis (plus any deduct1oos disal lowed ior the taxable year by virtue 
of Section 272 of the Interna l Revenue Code of 1954) as gain from 
dtsposition of an asset used in a trade or business. Therefore_. 
prov1ded the owner has held his interest fn the coal for more than 6 
months when t he coa l is mi ned_. the resul ting gai n i s treated as Sec

ti on 1231 gai n. Bonuses received in connection wtth the gran t of 
the lease qual i fy under Section 631 (c} to the extent attributable 
to coal held mor~ t han 6 110nths. An owner qual ifying under Sect1on 
631 (c) i s not ent i tl ed to dep letion on the receipts under the con
tract . S..ct1on 631 (c) does not apply to income real i zed by t he 
owner as a co- advent urer , partner or prlncfpal 1n the actual mi ning 

of such coal. 

In the Int ernal Revenue Code of 1954, Section 631 (c) was expanded 
to i nc lude iron ore except to t he extent iron ore is disposed of to 
certain re lated partners . Thus. under present l aw, the recipients 
of 1-ron ore and coal roya l t1es are .af forded more favorable t ax. 

treatment t han most other 11i nera l royalty rec i pi ents. 

The t>old inq period of 6 months was extended to 9 mooths in 1977 and ooe 
year thereafter as a result of ~ti on 1402 b(1) (I) of the ·Tax Reform Act of 
1976. That sect ion a11ended Sectioo 631 of the Code. 

rn 1968, the U. S. Treasury es timated that for that f i scal year the re venue 

cost of this incent ive was SS mi llicn . (S) 

Leasi ng of coal on federal lands, whi ch are almos t enti rely wes t of t he 

Mississippi, Is hondled by the Bureau of l and Management of the Department of 
the l nterior. In Chapter Vil , 1 t Is est I mated that BLM has spent S67Z. 4 mil
l I on (1978 dollars) on fossil fuel resource management ond leasing activities. 
From 1950 to 1978 approximately 3% of the value of fossn fuel produced from 
fed era 1 1 eases was f rom coa 1. { 1} Using this as a measu_re of the incentive, 

S20.2 mill ion (1978 dol lars) can be attributed t o the coal leasing costs 
incurred by BLM. 
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Development of Coal in the East 

Coal mini ng east of the Hississipp1 River, which accounts for a.bout 76% 
of total coal product ion, is almost wholly on privately-owned lands. Most 
a1ines have been deve loped to supply the open market, although sorne are owned 
and operated by large consumers such as steel companies and electric ut11 1t1es. 
Of the approximately 6,000 mines in t he East in 1975, 37% (2,245 ) .. ere under
ground mines, producing 52% of production. The 3,750 surface ~1 nes (63% of the 
total) produced 48% of Eastern output. (3) 

Southern Appal achia (Alabama, Virginia, and porti ons of \lest Virginia and 
Kent ucky) has the largest low-sulfur coal reserves in the East, although Penn
sylvania and 1111nols also have siteable reser ves in the lower ranges of sul 
fur content. The re11a1nlng coal s In both northern and southern Appalachia 
contain medium- to-high sulfur contents, which i s the primary reason for inten
sive research act1v1t1es for t he development of viable stack gas scrubbers . 
fl uidized bed combustion, and other antipollution processes. 

As i n the West, most production 111 t he East is f rOll lar ge mi nes . In 1975, 

for the country os a whol e, over 55~ of production Cilllle from only 4.6% (284) 
of the mines; 71% of production came from less than 10% of the mines.(3) 

As distinguished from the post, when .,My coal mi nes were developed w1th 
minjma1 thought to ccmpetltive markets for coal, oil, and natural gas, lorge 
mfnes today are not developed without fi rm consU111er c0111Ditments for at least a 
major portion of their intended product ion. 

Explorat ion inc.entives cons ist of taxation and traditional services. Spe
cial tax rules are des igned to encourage sma 11 coal mine operators by giving 
special deductions, which amount to only a fe\,. mi ll ion dollars per year. The 

pr incipal t ype of incentive is the n.ontradiii onal service provided by the U.S. 
Geological Survey in supplying information wllich, for the period 1950-1978 
amounted to $130 million. A market activity service was provided by t he Bure3u 

of Land Management in awarding and Super vising coal mi ning leases (for 
1950-1978 $20.2 million). ll\e f lgures were calculated from budget figures for 
agencies and the share of thei r acti vity t hat is coal-related. ll\e t otal for 
t he exploration area is thus $150.2 million for the period 1950-1978. 
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MINING 

There are many complexities involved in broadening the ro le of coal 

resour.ces i n the nation's energy structure. These include various mining ~nd 
assoc i ate.d admt n1 strati ve and operat 1 ona l considerations, including past, pres

ent , and possible future incen t ives, hath direct 4nd fndirect, sonle of which 
are di scussed below. 

Depletion Al lowance 

Coal 1s a "wasting asset." that is, the val ue of capita l invested in mtnes 

is decreased as coal reserves are extracted. Or f9 inal ly calcul ated on the 

basis of the value of reserves and the va l ue of annual production, the coal 

depletion al lowance ls calculated today as a percentage of the value of pro
duction at the minemouth. 

The percentage depl etion allowance Is 10%. wh ich is substant ially less 

t han the 2~ for oil and gas. The max imum allowance is 50% of the i ncome from 

the property. Because of the l'ow price of coal in 1960, the effect ive per

centage was reported as 4%. lfith higher prices for coal in recent years, 5-6X 

now seems reasonable. {7) For tMs analys is , 4% was used from 1950 to 1974 

and 6% thereafter. A 48% tax rate was appl lca.ble from 1954 to 1977. Pr ior to 

that t he rate was 52%. (n 1978, the ra.te was reduced to 46%. 

The to tal revenue equivalent of the percentage depletion al l owance 1s 

shown In Table 33 . The tota l from l950-Jg7a is about S4 . 7 billion 1978 dol
l ars . During this per iod about 26 bill ion tons of coal were produced, equiva· 
lent to roughly 624 quadri ll ion Stu. The Incentive amounted to SO.Oil per 

million Btu. 

Mi-n1mum Price Control s- -Stabil i zatfon 

lifstor1ca1ly1 among the most important federal incentives for coal pro

duction were t he prov isions of t he Hational Recovery Act and Bituminous Coal 
Acts of 1935 and lg37. Al though the f i rst two were held unconstitutional 

because of the i nclusion of labor provisions, under the National Bitumtnous 
Coal Act of 1937 minimun price schedules for coal were successfully estab

lished and upheld by the courts . These measures were a direct outgrowth of the 
Great Depression . Their fundamental purpose was to prevent unrestra1ned price 
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cutt ing and consequent overproduct ion and bankruptcies in the coal industry 

through the estabi shment of ''minimum pr ices . " In eff ect, the purpose was to 

prevent l arge segments of the coa l industry froa sel l ing coal be low thei r costs 
of pr'Oduct ion in vain at tempts to recoup the ir l osses by gai ning new customers 

at the l o.,.•er prices , which i nevitably continued the1r downward spiral. 

Stated briefl y, t he 11i n1oum prices .rere based on weighted average costs 

for designated districts and mi nimum price areas i nto which the country was 
divi ded an the basi s of meaningful characteristics related to production , 

transportation, and pr·ices. Anloog the many factors considered were coal qual

ities. sizes. uses for w1lich sold, t ransportat ion rates to coornon market areas, 

and ot her matters related to co~ l values. 

Tile est ab 11 shrnent 311d ~dmi ni s t rati on of federa 1 ty regulated mi nimll'fl pr-ices 

involved lengthy and COl!Plex pr-ocedures, incl uding requirements for t he sub· 

mitt al of cost data f rom individual producers and support data ·from sales 

agents, distributors. transportation media, and others . The validity of such 

control measures was c:ha11enged al l the wa_y to the Supreme Court , whe!"e they 

were upheld. Although the h w ond the 111n1mum prices resul ted in significant 
stabilization of the coal industry and in the development of a great body of 
acininistrative law, t heir full effectiveness was never realized because of the 

United States' entry into World War I I . As •result of the war, t he need 
changed from minimum pr ices to maximum permissible pri ces, set by the Office 

of Price Ad~l nistratlon . 

Data Collect ion 

An important factor in the development of pr ice s tabi lization poli cy was 
the col lection and analys i s of coal production and prfce data. This task was 

assigned to the Bureau of Mines. For the period 1964- 1978 t he cost of data 
collection and analysis by B(lll for all minerals is presented in Table 34 based 
on t he Appendix to the Budget. For 1964- 71, data were published on the amounts 
attributed to bituminous and anthracite coal and "petroleum." The petrol e um 

fract iOll has been assigned 2/3 to oil and 1/3 to natural gas. Since no break
down after 1971 is available, est imates must be used. It was assumed that the 
percentage breakdown for 1971 appl ies to lat er years. Thi s yields a cost esti
mat e of 156.2 million (1978 dollars) for coal data collecti<>n and analysis for 
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TA8lE JI. Cost of D•l• Col1ecllon and An•lysts, 
All Mtner1l1--Bu,..1u of Mt .. s 

Current Froclton Froclton 197§ $ jlhousonds) 

.!!!!: 1 !Thouutldsl Cool Otl end 611 ~ on<•> &s<•I 

1978 IJ,011 O.ZJ(b) o.12lbl 2,994 1,041 521 

1977 12,™ 0.2l(b) o.12lbl 3,109 l,(87 535 
o. 23lbl o.12lbl 

• 
rq 1976 3,431 905 317 156 

1976 15,117 o. 23lbl o.12lb) 4,066 1,113 707 

1975 II , 621 o.23lbl o .12lb) 3,211 1,129 564 

1971 11,3$4 o.23lbl o.12lbl 3,465 1,204 60Z 

1973 9,598 o.23lbl o.12lb) 3, 353 l , 165 583 

1972 8,104 0.23(b) o.12lbl 2,910 l,011 506 

1971 10,752 0.23 0.12 3,988 1,387 694 

1970 10,219 0.23 0.12 3,953 1.374 687 

1969 9,189 0.24 0.13 J,929 1,417 709 

1968 8 ,185 0.26 0.12 4, 335 1.419 667 

1967 7,506 0.21 0.11 3,521 1,077 615 

1966 7,875 0.25 0.10 3,98A 1.055 528 

1965 7.540 0.27 0.11 1,213 1,114 572 

1961 7 ,266 0.28 0.11 l,:>82 1,122 561 

TOTAL 56,253 18 , 392 9,129 

(a) Ass""os 2/3 of • petrol eum• cost for oil , 113 for gu. 
( b) Es t tmate<I. 
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t he entire period 1964- 1978. (The data collection activi ty was transferred t-O 

DOE at the st art of FY 1978). 

lleal th and Safetx 

The Bureau of t~fnes and coal produc1ng states have had active programs in 

health and safety for ~any years . They culminated in the Federal M1ne Health 
and Safety Act of 1969, which mostly ext ended governmental autl>or1 ty in this 
area and imposed new restricti ons and rl!sponsib11it1es on the coal industry, 

some of which are burdensome. Aci:linist ration of the !Ct ls now the responsi· 
bility of the ~1nin9 Enforcement and Safety Administration (MESA) , part of t he 
Department of the Jnt erior unt il March 8 , 1978. As a result of the t•i ne Safety 

and Health Amendments Act of 1977, thi s activity 1s now t he Mine Safety and 
Health Aaninistrati on in the Department of labor. The cost of admi ni stering 
mine health and safety programs , 1950-1978, is given in Tabl e 35. For the 
per iod 1972-1978, data exist for t he cost of inspections of coal mines and for 
metal and non·~..eta l 1 ic minera l mines. llle rat1o was used to apportion trai n
ing programs and admi nistrat ive costs . For the earlier period 1t was assumed 
that 0.85 of the total cost was coal industry-related, Th~s . coal m1ne health 
and safety, excluding R&D, is estimated as $798 .9 mi ll ion (1978 dollors). 
(Whet her th is i s a positive incent ive. negative incentive, or merely an 
increased cost of do ing busi ness i s a matter of opinion; since 1t was not 
intended as an incent ive for coal production~ its impact s on mine productiv1ty 
and mi ning co>ts •re secondary effects.} 

As an i ncenti ve to the i ndustry to invest in certai n coal mi ne safety 

equi po:-ent , in 196.4 Congress enacted four provisions t o make 5-year amort1zat1on 
availabl e. Among t hem was 26 use 187 , which extended r•pid amortization to 
coal mine operator s. This provis ion was repealed, however , by Section 1901 of 
the Tax Reform Act of 1976. 

The stat ute provi ded that a taxpayer could elect a 5-year amortization, 
in l ieu of the depreciation deduction al lowed by 26 USC 167, for cert ified coal 
mine safety equipment (i.e. , electric mi ne -face equ ipment) required by the Fed
eral Coal Mine Health and Safety Act, 45 certified by the Secretary of the 
Interior and placed in serv ice prior to January ! , 1976. (lO) 
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TABLE 35. Expe nditures on )line ~ealtlt a nd Safety Excludtng R&D 

rractfon of Currenl t. Total 197B t 
Thou$4f!dS A11 J'nspecticn Funds Toto 1 for coa 1 far Coal 

Year of $ Total f<1r Coal Hines (lhousa.nds} {Thousands} 
1978 108 , 361 0. 71 16,936 76 ,936 

1977 98,Zll 0.16 74 ,686 80,437 

TQ 1976 U,76S 0. 75 17,074 19,584 

1976 83,066 0.11 6.t+ ,275 13, 12• 
1975 71 ,882 0. 79 61, 523 74,66Q 

1914 56, 735 0 .8l 46,361 61,365 

1973 5!! ,009 Q.&! 45,532 66,901 

l972 47 ,209 o.s~ 39,773 62',089 

1971 2°,384 o.as < ol 24 . 976 40,200 

l970 13 ,503 o.as<•J 11,818 l9, Q72 

1969 8,8$6' o.ashl 1, 528 13,4'19 
1968 8, L14 o.asl•l 6 ,891 IZ,941 

1967 7 ,443 0 .85 ( •) 6,3Z7 12,3)) 

1966 7,092 o .ss ( •l 6,028 l2' l2' 
1965 6,061 o .85(oJ 5,832 12 ,068 

1964 6, 604 0. 05<•1 5,613 11,815 

1963 8 , zot<•I 0_95!•) 6,971(b) ,. ,ssa<bJ 

1962 1 ,1s.<•I o.as<•l 6,081 (b) 13 , ua<bJ 

lll6l 6,1021•! o.8s!•l 5,765 12 ' 579 
lll60 5.965 o.8s!•l 5,007 ll ,209 

1959 6,063(4) o.as<•l 5,154(•) ll,540 

1958 5,659 o.0sf•l • ,810 10,858 

1957 Jl,893 o.ss<•> 4, 159 9,643 

1956 11,861 0.05(•) 4 .132 9 ,924 

1955 5,o:n<•J 0.85(a) A,276 l0,'121 
195• •,021<•1 o.ss<o) •,008 9,953 
1953 • ,210<•) o . ss<•l l,630 8 ,859 

1952 4 ,068<•) o .ss<•l 3,449 8, 430 

1951 3,805(a,b) o.as<•l J . 234 ( •) 8,126 

1950 3 782(b) o.ss<•J J .215 8.715 • 
TOTAL 798,864 

(a) Est lfla.ted. 
(b) Jnc ludes sooe F\C.O and f4c t l lty devclopnet1L costs • . 
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This equipment Is designed to provont Sp4t'king of c041 mine equipment. 
Vhen sparkfng occurs in a coal mine with a suff tctent concentration of methane 
g•s, Ignition and eJ111losiC11 can result. The provision was passed to ease the 

cost bul'dotl on operators of so-called nongassy 11lnes "'10 wr• required to 
Install s1fe electrical mine equill"e"t under the oc:l. (IO , p.74841 When the 

invtstlnont credit was reenacted In 1971, the Coni'"eSS provided that rapid illlDr
tlzation and the lnvestr,ent tax credit could not both be used for the sa:ne 
invostClent . The taxpayer was requi red to make an election. (lO,p. 7482) 

In 1974, when Coogress extended t he effect or the 1969 law for an addi
ti ona l yoor, It estimated that the four ... ort lzation statutes would result in 
a tax revenue loss of $5 million 1n 1975. However , no breakout was given for 
this por t lcular incent ive. Thal same project ion showed declines of S4 mi l
lion, 13 •l111on, $2 mil lion , and Sl mil lion In succeeding years.(IO,p. 74a4) 

Training PrOff!llllS 

As. -iern c041 11inlng require$ stilled -~r to opeo-ate the sophlsti 

cat.ed equfPllll!flt "°"used tn coal extraction, handling, 111d treaLmenL. there is 

a serious need ror progrus to train !liners. Such progr- need to be pro
DOted aod supp0rted through tile cooperation of gover-..t , Industry, and educa

tlon1l Instit utions in or near those c0<1111Jnitle1 Which will benefit l1IOSt from 
the ""'plo)"!lent of such ski lled workers . 

Simi l ar ly, t here i s an i nadequate suppl y of mining engineers , for "''hen 
traini ng progr a11s shoul d be es tabl1shed, Including the cross-t raining of eng1-
neers from other discipl ines . 

Product ion and Product ivity 

Incentives for the development of smal I m1nes are dlscuued In a preeeed-

1ng section, "Development of Coal In the East.' 

In 1977, c04l production reached an •II-time high of 695 nilllion tons . (l) 
Production of 660 11lllion tons(!) was l"""r clirfng 1978 because of the coal 

strfkt. The value of production has also Increased significantly, frm SJ.9 
billion In 191! (522 •Ill Ion tons) to $16.5 billion In 1978 assm;ng S24.llll per 
ton for bituminous ind lignite coal and S'Z.25 per ton for anthracite coal . 
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In recent years .• 11ajar prodvction has shifted froo1 underground to surface tn1n-
1ng (39% and 61%) respectively, in 1978. (12) 

H°""ver, productivity has declined significantly for both underground and 
surface mining in recent years . This is a reversal of the earli er long-ter~ 
trends toward increased industry productivity which resulted largely from con
ti nuin9 mechan1:ation of mining operations. The pri~ary reasons for this 
decrease have been the a.ddit1on of nonproductive workers requ ired under the 
Health and Safety Actt unprecedented absenteeism and stri kes in the industryt 
and other factors. Decli ning productivity has an ~verse influence on mi ning 
costs and prices. 

W1th emphasis being placed .on the need for increased coal production, the 
industry 1s concerned about the impact of environmental restrict1ons. These 
restricticns will cause shifts 1n patterns of pro<luctiont both geographical ly 
and technologically. Sn land leasing regulat ionst and i n other re lated areas, 
including 011 import level s and prices and future poljcies on natura l gas . The 
~oal industry is watching closely requirements under the National Energy Act 
of 1978 (specifically the Power Plant Md Industrial Fuel Use Act), that apply 

to the conversion of electric power plants frOfl oi l and gas to coal~ as well 
as the resul ts of research and development progroms assoc loted with these con

version efforts. 

Powerplant and Industrial fuel Use Act 

The Powerphnt and Industrial Fuel Use Act (PlfUA) is ooe of the five 
major components of the National Energy Act of 1978. PIFUA contains three 
major provisions: (1) new electr ic powerplants cannot be constructed .. 1th the 
capacity If using natural gas or petroleu,. as their pr11•ary fuels , (2) existing 

electric plants ar-e prohibited From using natural gas after January 1, 1990, 

and are fn the interim prohibited from increasing the1r proport1onal use of 
natura l gas above h1stor1c levels. and (3) boilers for new major fuel burning 
installations {generally a single unit using 100 ~ Btu/hr heat input or an 
aggregat ion usi ng 250 MM Btu/hr) are prohibited frOlll using natural gas or 
petroleun as their prfmary energy source. Other sign1ficant prov1s1ons include 
a prohibition on the use of natural gas for decorative outdoor lighti ng and the 
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avail abll l ty of flnanci a 1 ass !:stance t o states substant I ally Impacted by the 

deve1oprr.ent resulting from inc·reased coal and uranium min ing. The Departir.ent 

of Eoergy is given the authori·ty to grant exemptions fr O'll major prov isions of 

the Act . 

The purposes of PJFUA are to reduce oil imports and to stimulate the use 

of coal and other p lenti f ul substitute fue ls to save dwindl i ng do.•es tic sup· 

pl i es of oil and gas. The fuel that is li kely t.o receive the greatest benefit 

1s coal. The Department of En•ergy has estimated that coal use wil 1 be 

Increased f001 9.6 percent to 11. 6 percent as a result of tile Act. (l4 l total 

energy consumpti on fs not expe1::ted to change sign i fteantl y. PIFUA has been 

i ncluded as an incentive for c1Jal production because that is one of t he 
purposes stated by Con9ress an1j it is one of the expected resul t s. S1nee the 

Act was signed on l y in Novembe1r 1978, the costs are ptobably smal l and are not 

Included. 

Smal l Operators 

It is not economical or 01oerationally feasible for large mi ning organiza

tions to e)(ttact rnany of the ssnaller. nonconti guous coal deposits. And. until 

recently there was only a mode1rate i nce.nt 1ve for small m1nfng operators , who 

have flex i bi l ity of structure, capabilities, and mobil i ty, to work t hese 

somewhat 1so 1 ated resource are;:i.s. Except for Pennsylvania, most sma 11 mf nes 

are in the southern coal field;; (Kentucky. Tennessee, Vi rginia_. and West 

Virginia ), many cf thetn in are11s of lO'lf- Su lfur , high-Btu coal reserves . 

Collect ively, sma l l and m•?di1.r.1-sized mi nes contribute significant ly in 

providing energy for the natfo1t 1s economy. They are especial ly 1mportan.t i n 

emergencies when, due to the i r greater flexibili t y for lnterrupt1ble 

operation, t hey can readi ly 1ni: rease or decrease their production in response 

to sudden changes 1n dellland. This was amp ly de<nonstratod followi ng t he oil 

embargo and subsequent energy cris is when increased pr oduction was large ly 

front small- to mediu:n-sized mi l'lesl since coal from larger 11i nes was col!Jl)i tted 

to long-tenn contracts . With 'the assistance of federal l oon guarantees to t he 

smaller underground m1 nes undei· the Energy PoHcy and Conserva tion Act of 

1975, the potenti als for s1gni lf icantly increased pr oduct1on .to meet expand1ng 

E!l'ergy requirements would be e:<ce11ent . 
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The Increased demand for coal to bol ster t he decreasing supply and 
increased cost of other direct fired fuel resources such as 01 1 and gas has 
led to the opening of new underground coal mines, part icularly deposi ts that 
wi ll yield lo·•-sul fur coal. The Energy Po11cy and Conservation Act of lg75, 
provi des, in part, for financial assistance in the form o·f loan guarantees t.o 
small coal producers . Slna11 producers are def ined as those with gross 
revenues of SSO mi l lion or less, or producti Oll of 1 mt111on tons of coa l or 
1ess, in the calendar year pre-ceding the year in which they apply for a loan 
guarantee. The guaranteed loan cannot exceed 80% of the loan required, or $.30 
million. The aggregate permit ted under this section is not to exceed $750 
mi ll ion. 

Th'J principal inc'JOtive for coal mining has been the tax incenti ve 
provi ded by allowing a percentage deduction. as opposed to t he cost depletion 
allo.ance . Fr-om lg50- l978 th1s a1110unted to $4.7 bi ll ion, calcu lat ed by using 
an estimated reali zed fraction of the ~axl~t111 val ue (10lt) t imes the va lue of 
production . Enforcement of ~ine health and safety regul ati ons by t he 

Department of Labor , which cost S798.9 mi ll ion for the period 1950-1978 1s a 
"requirements" t ype of action. Budget expendi tures we.re mul tiplied by the 
estim•ted fraction of act ivities i nvolving coal to give the total. Data 
col lection and dissemination by the Bureau of Mines is nontradi tional service, 

with a cost of S56.2 mil lion for the per iod lg61-1g19. loan guarantees for 
smal l mi ne operators, a small cost·, const itute a 11arket activity. 

RECLAMATION 

Aside f rom its effect s on air qual ity, the major env1rontnental fmpact of 
coal production is sur face di sturbance during strip ~lnlng. As str1p mining 
increases i n both the East Md West , t he establishment of reclamation 
standards t hat are econo111lcal1y feasible as well as env1ronmental ly acceptable 
is a mat ter of great concern to the coal industry as wel l as to 
environmentalist s and the public. Of principal Interest is the return of the 

land to i ts orig inal contour or as nearly so as possibtC, or to equal or more 
productive use , without unduly restrict ing coal production. 

192 



Tt>e degree of 1 and di sturl>Mce depends upoo the 1 and and water 

reclamation measures taken by 1:oal operators prior to, during, and after 
stripP1ng. Cons1derable advanc:es have been made by t he coal indllstry in such 

reclamation effor ts as rehabil 'ltat1on of farmlands , reforestation, developi~n t 
of recreat i onal activities inc'ludi ng lakes and wildl i fe refuges. and 

restoration of aesthetic value:; . Even in relatively ar id regions of the West, 
land recl aitati on is possi bl e w·ith good management practices. (1) 

Although many states have enact ed l egislation to control land r eclamation 

and rehabilitntion, there is cclnsfderable lack of un iform ity in the controls 
and in t heir effectiveness and in proposed federal recl amation measures. 
Feder al r egulations can have a signif icant fmpact on the abi lity of the coal 

industry to l!IE!et the e:xpectati•ms that have been set for it. The Surface 

Mi ning Control and Rec l amation Act of 1977 resul ted i n establishing the Of fice 

of Surface Min i ng Reclatnati on .!/\d Enforcement in the Dopartnient of the 

Interior. Total e xpenses thro1Jgh 1978 were SJ . 2 mill i on (1978 dollars) . 

TRANSPORTATION 

During the open ing of the U.S. frontier, the need for major rai l road 

development was apparent . The vast distances involved made r ailroads 

essential . Their develop11ent 1~equired such large i nvestments of capital that 

i t woul d not have been possiblt! to achieve the needed growth without It 

subsidy. This was provided by t he Federa l Governr:nent fn the fomt of ll!')d 

grants to railroad companies~ \t1hich were used for rights of wa,y and to ffnance 

construc ti on . Approx1~ate ly 911. 5 111111 on acres of ra 11road land grants ha.ve 

been ~ade sioce the l and grant program was initi ated i n 1950. Reducing t~e 

require<! Investments by the r a·ilroads pemitt ed l o;rer r ail tariffs . 

In addition to further di1~e:ct benefits to t:he railroads frOln the mining . 
Md ut ilization of coa l for tho1r locomotives , the develop111ent of railr o•ds 

t hroughout the country was a m;,j or fncent fve fn support of the de vel op111ent of 

coal mines to meet t he growing nat1on ' s industrial needs for ene rgy. This 1n 

turnt g~erated m1 11 i ons of t or1s of traffic. and cor responding revenues to the 

rail roads . 

193 



Today an uninterrupted f low of coal is totally dependent upon adequate, 
efficient transportation systems. Except for the assembly of coat in silos or 
other faci li t ies for unit trains, coal to be shipped by ra11 usually fs not 
stockpiled at the mines because of the added expense involved in re lifting. 
Accordingly, i f m1nes do not ~e1ve the required number of empty railroad 
cars for their da ily loading of coal output, they do not work or production 1s 
curtailed until cars becooe availabl e. On a lesser scale, the s..,e pr;nciple 
general ly holds true for shipments by truck and barge. 

In 1975. approximately 65% of coal shipments were by rail, 12% by truck. 
and 11% by waterw•ys. Approximately lli of coal production was used by plants 
at or near the mines and 1% was used for other local purposes, includ ing power 
and heat at the 1111 nes and coal for ~loyees . (J) 

Generally lt 1s consi dered t hat with shorter lead tiG>es needed for the 
production of new t ransportation equipment than for the develop111ent and 
construction of new ~i nes and large coa l consuming plants, the problem of 
transportat ion availability will be m1nfma1. Many problems will be i nvolved, 
ho~ever, which require planning and coordinatlon. Attent ion ~ust be gtven to 
track and roadbed rehabilitation and construction. Long-term markets must be 
anticipated or a.ssured to warrant the long- terna investments that wil I be 
r-·equired by the railroads unless federal or other f1nanc1al incentives 
evolve . Changing patterns of ut111 zati0n and coal production can have 
signif icant effects on the extent to which the transportat1on industry feels 
secure 1n maintaining or expanding coal movement capabi li ties. Potent ials for 
substantially increased movernents of low-su lfur coal from the West to eastern 
markets pose diff1cult quest1ons with regard to future adequacy of 
transportation facilities , 1ncluding both railroads and coal slurry 
pipelines. In this respect. successful research and devel opment of viable 
antipolltant processes, such ~s stack gas scrubbers and fluidized bed 
combust ion, would perm;t the continu1 ng use in the East of Its 111edi um and 
high-sulfur coal s and t hus precl ude shipoients of significant quantities of 
low-sulfur coa ls from the West to eastern markets- -particularly since western 
coals genera 1 ly have apprKi ably l&it'er heating va loes than eastern coa 1 s. 
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Stm11arly, tr~nsportation factors are impor t ant in the considerati on of 

the conversi on of electric vti l ity pl ants to coa1 from oi l and natural gas. 

Cn many i nstances whel"'e 11r econversion" to coal 1s considered, "Coal receiv1ng 

and stol"'age facil i ties are no longer available . Nany coa l -carrying vessel s 

(coast-wise col l iers and bargets) used previously for wate:rborne movement 

either have been diver t ed to other uses or otherwis e t aken out of service. 

Many of the former coal piers and docks have been abandoned. d1s~ant l ed, or 

al lowed to decay. Unt i l recen1t years. 16-20% of U. S. waterbo'rne cormterce 

consisted of coa l . However. r·ecentl y th1 s has decreased to approximatel y 12'% 

as shown ln Table 36 . 

The incentives to coa l pr'Oduct1on from federal expenditures for ports and 

wa_terways have been estimated 1n Table 36 . The costs for all improvements 

have been multipl ied by coa l' s, share In tons of total waterborne conmerce, 

glv1ng a total subs idy of $2.6 b1l l ion (1978 dollar s ). Obv1ously. some ports 

carry litt l e coal but others (Haopton Roads, Baltimore, Mobile) have l arge 

coal export s, pr1mar1ly met a ll urgical coal. 

Coal slur.y pipelines and1 extra high-voltage (EHV) transm1ssfon of coa l 

produced power over l onger dis t anc.es are other considerat i ons t hat 1m1st be 

addressed when consider ing overall national transpor·t atfon needs and pol i cies 

in relation to substant ial i ncreases i n coal producti on and utilization. 

Transportation rates are an Important component of the cost of enrgy 

delivered to consumers . Overa,11 roll fre ight charges for coal shi pments 

Increased fr0<1 $3. 70 to $5.23 per ton bet>reen 1971 and 1975. (3) Types of 

shipments are fac t ors i nvoled i n t he setttng of r ailroad rates, such as t he 

devel opnent and approva l of unit trains for the dir e-ct shipment of coa l from 

mines to consu11ers 1 plants and other ""olume" r ates as approved by the 

Jnterstate COCTnerce Cormitssion. Other 1mportant c011trol s , part icularl y i n 

times of ener gencies, Include changes 1n railroad car detnurr~ge rates or t he 

amount of f r ll<! time permitted for unloading so that coal cars may be returned 

to active service more qui ckly'. 

Federal support of ports and waterways has been a trad itional goverf'!l'l'lent 

activity, with expenditures chiefly by the Anny Corps of Engineers. The 
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TABLE 36. Do~stic and Foreign Waterborne Shipments(•} 

TQU1 
~.,l•) 

Porc"1!~ 
Sfifptentf Jot.11 E.1pmdlt11~t S11bst9 fMllll8f' S<lbsi~ (1'1i11 Ions 

!!.!!. ("1lli1111 Ten") !Ai 1M Ions) Slllpn!r!l' (Mll l ;Cl'I Sl c J £U.urre91 i~ of Jfj'O l l 
1974 11.t<el 16&.I 93,5 9J,!; 
l9n 1,908 l34,1 12. J. 6?!.t S!i.9 92.!i 

TI) l976 12.5 U4.0 2J .• ts.o 
l976 l , llS(fl m.• 12.; 613.1 16.1 aa.o 

"" l ,69$ l).9.0 IZ.9 551.2 71.1 86.:J 
19?4 l, 741 208.5 l l.9 '197 .S 59.2 7tt.!J 
1913 l ,16:? l.91 . 1 J t .i r,51 .0 !1.6 15.U 

"" 1.617 "" .. IZ. 7 4Z0.7 "·' !13.•\ 

1971 1, Sl3 196.11 IJ.O 392.S 51.0 .112.:1 
l'J70 1,SJZ ns.' 14.7 3'111.0 SI .2 1oe.:1 
11169 l ,'14! iot.3 14.4 391.. () .... IOJ.!l 

"" l ,l'95 ..... 1.,,8 J80,Q SS.2 ios .. 1 

"" l , JJJ 214. l J6,(} 371. l 60. l 117.!1 

'"' 1,)3'1 Zl l . l ts.e. .... 1 ... , );!6,!I 

1965 1,2.7J ZUl . l 16.J 386.4 ., .• 130.•l 

1!164 ,,,,. ""·' ltl.S :116.2 5) .6 1 1 3 .:~ 

1953 I. 17'1 191.S 14.l 321.7 57.4 111 . :1 

1962 1, 129 116.3 15.6 301,7 A1 , 1 101.:' 
I% I l ,002 16?.A 15.l 292.l 4'.l !17 , IJ , ... 1,100 l'i(l.9 IS,• ~1$ .f'i 41.9 9' •• r 
l l.IS9 l ,052 167.4 15.!I ZSJ ,J 40. t 91.:r 

'"' '·"" !17 . l 17.4 219.2 "·' 9r..:t 
1957 1. J Jl 22'.4 '!IJ. Z 18!1. tl JS.l $ll. !1 ,,,. 1.092 219.J lO.l 1•3.0 10.7 iia.!J 

l 9S5 1,016 190. t IB.7 1.09.5 "'·' 50.1) 

l9S' "' l4J.4 l!i . G 9),3 15.5 J7 .11 

"'" ia.o(•t .... 17., 43.il 

"'" IJ.o<e> 100.Z 18.0 U.,1, 

"" 1e.of•> 152.7 77 .5 fi9. !I ,,.. 1a.ole> &SZ.1 Z7.S 74. !! 

,., .... 52.549 . '.I 

(•~ r~ ll«ler-l>cnt C~ct of Ult U.S. ••Cori!; of lng111$crs 
(b Eac:ludin11 eo1.l lrrlQul!l"*'• tG\e 11r1qu•tte, , .:in~ «i\t. 1c1 f"l"('nr • 'Jht 8,,;:1911 cf th: U.S. ~vernttnt ,• Fl! Cfl Yet r 1954 t.hrO~ll l978. 
ti Theo s.OS1dJ' 1S c• 1,ulf tod u ' "' fl"C&ct. of lol11l 11x11e11d1t11~ 11nil the :ir0purt fcn of \olit1 w.at~llOl'lle \ rotde l:Nlt Cs 

coal . 
f' ~ Eit frr..,t.ei fn:n 11revfo<JS ur ltt~ ye.i r$ . 
f F1' t• \$"1cll1" yo1r 1976. 

196 



portfon ascribed to coal on t~e basis of the fracti on of tonnage represented 

by coal OJ!lOun ted to $2.6 b11 11o;n from 1950 to 1978 . Federal support of 

ra i lroads fn tile l at e 1800s ha·s been om1 tted because i t occurred so long ago. 

High~1ay support, a minor f.actotr for coal , 1s largel y ba lanced by user charges 

through t axes and has been °"l'tted . 

WASTE DISPOSAL 

Whereas wastes at mines ar'ld preparati on plants generally are so l id (rock, 
slate, et c . ) , acid water and sludge "wastes• at consumer plants include f l y 

ash, part1cu lates. sul f ur dioxide~ and where st ac k gas scrubbers and s()ll'le 

ot her ant ipo 1 lut ion processe s .are used. cons i derll:b l e ¥nOunts of sludge. 
Sludge formed In t he process o·f scrubbing Is di fficul t to dispose of and 

nearl y doubles the bulk of was·te from a power st at ion. 

Al thoU<Jh the air qual ity oe!1>ISS1oo standar ds f or effluents fr 001 coal 

combusti on established under State llll!>lanentation Pl ans (SIPS) and the EPA are 

designed to reduce pol l uti on, in t he absence: of adequate supplies of 

low-sulfur coal and dcsu lfuri z,ation processes it 1s virtual l y imposs ible f or 

users of high- sul fur eastern ooal s to meet the st andar ds. 

The soc1opal i tical attltwdes pr evalent In par ts of the lntermountafo West 

ha"e been strongly opposed to '"estern low- sul fur coal ut i lization in the area, 

parti cul arly when t he i»rer geiierated Is transferred out of the region . 

However, t here is l ess apparen·t opp-os ition to shipping western coal to east ern 

and mtdwestern markets . As a consequence, the emission standards have l ed to 
increasing produc t1 on of weste·rn coals for sal e 1n the East, to the 

encouragement of 1 ntense 1J1i ni n g of low-sulfur eastern coa 1, and to re search 

and development of antipol lut i•DO processes that wi l l pem i t t he use of large 

r"'eserves of high- sul f ur easterin coals that cannot ot herwise 111eet t he 

standards . 1..iestern consumptiO'n of western coal s is expect ed to doub le wi thin 

the next 10 years . Under t he !Clean Air AcL '°"1endmeot s (CAM) of 1977 , EPA 

revised t he rules for electric power plant s start ed afte r Septe!lber 19 , 1978 > 

to requi re rellloval of specified fr-ct 1ons of the so2 In the fl ue gas 

depending on t he sulfur cont ent of the coal. This r equires t he use of 

scrubber s in all ne>1 e lectric plants and dest roys much of the advantage that 
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western coal ·rormer1y had. The i ntention of the requ i rements i n add1t1on to 

reduc ing po llution, i s to prevent furt her job losses in high sulfur coal areas 

such as Ohio. A secondary effec t is to favor nuclear over coal in areas where 
it is the cheapest fuel when all new coo l plants must have a scrubber . Sfnce 
these regulations did not apply in 1977, and are being i mpleinented In 1978, no 

cost has been included. 

CONCLUS!OllS 

· Although coal was the Un1ted States ' most important fuel until the end of 
World War IJ, 1t has not rece1vied much 1n the way of federa l i ncent ive, 

co.'!lpared with other energy forms. The loss of two 1 a·r ge mark.ets , steam 

locomotives and space heating , 1produced a dee! l ne in t he Industry, slowed only 

by the rapid growth of the electr icity generati on market . Only recently did 

coal pr oduct1on reach its high iof a generation ago. The incentives for 

nuclear energy can al l be consf,dered as disi ncentives f or coal but have not 

been i ncluded in the following tabulation. Coal development has not been a 

vita l factor in U. S. economic wi!alth recent ly and Its deve lopers h•ve not had 

t he pol i tical clout of the oil ""d gas industry. All of these factors exphin 

why coal i ncentives have been sina ll er than those for other ene~gy forms . 

The principal coa l i ncenti•'es and their 111agn itude in 1978 doll ars are as 

shown In Table 37 . The tota l o:f about $12 billion fs due principally to the 

depl etion allowance (taxation) , 40%, resear ch ( non-trod ltlonal service), 31%, 

and ports and waterways costs (trod! t iona l services) 2~. 

The federal regul a t ions af1fec tin9 the control ond disposal of waste 

pr oducts of coal use 'l'l'ere not 111tended to encou~age or discourage the 

production of coal as such. lt was a secondary effect and the cos ts have not 

been tabulat ed. The Amendments to the Clean Air Act passed in 1977 (CAAA) 

require new spec ifications for Hew Source Perfonnance Standards for electric 

power plants so the use of west t!rn coal i n the H1dwest w111 be d1scourage-d, 

bot fe'lf feder a l costs of the Am..!ndments have been i ncurred yet . 
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TABLE 37. S.-ary of Incentives to COil by Twe (In Hiil tons of 1978 Ooll•rS) 

Olsb<Jrse- Roqutre- Traditional ll<Jtllr1d. ll1rket 
lnc.tnt1ve Area Tuatlon llent 11ents Ser-Yices Services .lcltvtt.r Total 

Research and developnent 3,J64 

Exploration 
Geologica l Surve1 130 
Bureau of Land Hanagl!flent 20 

Hin tny 
Oep etlon allowance ~.736 
Hlno heolth •nd safety 799 
Bureau of Mines data 56 
Mine Recl ll'llation . 3 

Transportnt 1 on, .... pOfts and waterway' 2,569 :8 
TOTAi. 4,736 aoz 2, 569 3,550 20 11.671 
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VII. Oil ENERGY INCENTIVES 

There are t '""O major areas of oi 1 energy incent i ves: 

l} ex,plorat1on and production , inc luding the search and recovery of crude 

oi l and natural gas, as wel l as the transportati on of crude oil . and 

2) re f ining and product tran sportation, Including the coovers1on of 
petro leum to products, and dist ribut ion to both wholesale and reta il 
customers. 

lncentives to natural gas product1on and recovery are i ncluded in the 
f i rst (expl orati on and producti on) c lassification, because most natural gas is 

produced by ofl ccrnpanies . However, natural gas t ransm iss ion and 

distribut ion, discussed in Chapter VII I, are control led by a different type of 
cor:ipany, encoopassing different needs for incentives. 

RESEARCH 

Table 38 shows t he federa l funds spent for R&O in the potrol eum Industry 
dur ing t he period 1950 through 1978. The total for that period is $1287 . 2 
mi ll loo (1978 do llars). The various changes in orgnizat1ons wi thi n the 
Federal Government and the cont inual overlap of agency interests make it 

difficult to Identify the beneficiaries of R&D budget components . Even wlttiln 
the same publ !cat ion series, such as the NSF series on 11Research and 

Develo()Qlent 1n Industry" and an .. Analys is of fe<l&ral R&O Funttfn9 by Funct1on. 11 

there are i ncons1 stencie·s from year to year . When such i ncons1 s t enc i es were 

found, t he data used in the table were taken ftoin the most r ecent sources. 

These expenditures constit ute a nontraditional government service. 

OIL ANO GAS EXPLORATION AND PRQQ\)CTJON 

Exploration and production ar e the firs t steps i n making petroleum 

resources avai l able for use by cons1.111ers . Si nce exploration and product1on do 

not necessarily i nvol ve crossit19 s t ate boundaries, many a.spects of ·this phase 

of oil co~pany oper at ions are matters of state, rather than fede~al, concern . 

Any such act ivities on federal lands. however, including the outer continental 
shelf, are under federal control . Perhaps the most impor tant federal 
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1978(d) 

1977 
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197.t 
1913Ct> 

191?. 
l97l 

1970 

1969 
t9&a 

1967 
1955 

1965 , ... 
196.l(ti> 

190?. 

"" 1960 

19'9 
1%!1 
1957(•J 
J!l56(1r.) 

1955< i) 
1'154( ll 

195l(ltl 

195z< 1l 
l~l( t) 

iOtN.. 

----
TABLE 38. Federal R&O Expenditures Related to the Petroleum 

Industry (111 H1111ons of Dolla rs ) 

Canb'OI of Enerqy Fedet'fl 
Pet .. cl~un rolli;t.1on tron ll!l•l!d Funded' ~l!> 

Mid llatwr-•l Spf1111ge St!11bed (n"lroment,11 rt'.lr Ule 
G.a.s. 1tesurch lf.tSte ASSl!5ife(ll Ccnt,.o I (~ft''"atl Petro le1111 Tct.ils 

( 00£) rcoast 611.t r!l) __MISF e1 (£PA) lna11str1 !Curr~t S) 

lI0.2 '·' !i. 9 ••• 130.Z 

'" 7 ••• ;!.6 ••• 82.1 .... 5.5 i?.4 J.6 4'}.9 

JI .;I 5.4 i~.3 5.< Sl.C 

11.2 8. l ;! .Ii J.l 23.1 

••• 7 .8 ;!.< 16. ~ 
;~.a l! 11 .a 
ii.a ll 21.0 

" 22 

LO 10 ,.. ,, ,. .. 
1• 18 

•• .. 
" 

., 
" " io 10 ,. 19 

10 IO 

" " " l2 

II II 

5.1 '" 3.1 8.1 

'·' 9.1 

••• 8.2 

8.1 8.1 

6.l 8.1 

T:i.tll~ 
(1978 $)l9J 

lJ0.2 
sa.e: 
57 .? 

61.8 
ao., 
24.? 
27 .11 

n . 8 
31. 1 

17 .8 

6l.8 
l!.3 
JG. l 

99.3 
128.4 
44.1 

~3 .1 
Al .Ii 

44.0 

"'·' 2 J • (} 

2S. 5 
12.3 

20".0 
lt.9 
20.0 
20.1 

"·' 
l,ZSi'.Z 

(•) Data f tr F'W-1957 tlrrouijh fV · l 962 ar~ f1·u. API "Pel,.oll!llll F•cls ;!Id Figures. 1911 E.dlttoa" vhtdi iaccl 
69ta fl'on wsr "Reseal'Cll anc D1velo1111ent. ln rt1llu~t,.y, 1967." 

lb! 0.t<'I fron Ft·l~l t:hl"Ougb rY-1912 Ve t'rn. NSF 'lle,iurd! 111'\d Otv~I011rt1m~ i11 1"""1Slr,J, 1972.• 
~c C>tta fl'Otl rt-1973 Ulrou9)1 f!T-191$' .ve fi'tfl ll'Sr "'•t1•1y,ls ot F~•"•l ll&ll fWfld\ng by fun,t lOI\ , l979. 

!9 O.ia f QI' 191$ 1S .it O$tf"4te c'll'lttlrie:U 1ft KS!' MAnolysls of f~,..1 R&D Ft.n:tlng by f unction., 1979,• 
e TM: ~l111il' or unttl°-Sf:l 111ner ·.tl ~t11d i!cs }~ Oii ~troleun. ~vel'll't rive pe~ce.f!t of' tfle P"O!l".tA e>osts 

lll@t'll 1llou'ed 10 Ult petr olell.'ll h16",ll')'. 
( f) P•t.rclflu::i -receive ' 111!nor ~li.1s1s tn thJ, pro9r411, Bas@CI on ;it1 e•e111n1t10tl or tl'..e 1976 l»'(l!ll"ltfl. 

6. 7 11e-ceiit or tile total progr«i w.ti alnocated t.o t"' p1tt1tlieur tndu-i try. 
(9) Tht llur-eau r>f l.ohcr St~l h.tlcs• [Cfl"'lfl(Jr Pr itf £11d!A "'"'' usei! lf> col!.v11r l to !918 6illl11rs. 

!'! D•lt fr<:m A?f "fl!tl'oleun l'lit~$ anll Ftgurts, J9S,,• 
I Estllflll~S tlSlf'l!l l~l •ct1111l fll)Jl"ei. 
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incentives at"e those that al l 0to1 state co-nse'rvation controls to apply t o 011 

sold In I nterstate commerce. l\ithough the costs to the federal Governmont of 

these incentives have been smal l , the incenti ves have been very si gni ficant to 

the oil c00lpan1es . 

Geo1og1cal Survey Data 

Tile principal government ~;ource of geological inform~tion f or use i n 

exploration (princ1pal ly onshor·e) is the U.S. Geological Survey of the 

Department of Inter ior. Table 39 gives the expenditures for a l l geologi c and 

mir.er~l resourc·e su,.veys. Tn 1978 , 45.5% of the energy consu.11ed was in the 

form of oi l (Chapter III ) . Applyi ng the same percentage for the per iod 

1950-1978 gives a total of $574>.2 mil1 1on (1978 dollar s ) . Si111ilarly, natural 

gas i s 22 . 9% of the total , or 1;289 mill ion . 

011 Leas ing Pol icy 

When leasi ng federal 1 and!~ for 011 and gas exploration and producti on has 

been con'teopla ted, the normal ~1rogression has been for the Bureau of Land 

Management to nomi na te blocks f ~or lease. Other goverMent agencies have then 

request ed withdrawals for varic1us reasons such as national defense, hi gh 

en vi ror.oenta I r i sk . et c . A lthc:1ugh ther e have been some exper 1ments w1 th 

1 easing methods, most b1 dd1 ng 1 s on the b• s1s of an advance roya 1 ty bonus 

pa,)ttlent in additi on to the usu~1l product i on ro.valty. Because l arge companies 

can ra1se extra money for the t•onus payments more eas1 ly than can sma11 

companies . t he re are constra1nt:s on jo1 nt bidd1ng by large companies. The. 

bids are r evie>llfed and those considered inadequate are r ejected. Appr opriate 

env ironrDenta l impact s t ateoents:, inc luding archeo logica 1 surveys and base 11 ne 

b1ota surveys, are requi red as part of t he leasing process . To date the 

offshore l easing process has gcme r at her s lowly. a d1sincentive in general. 

The overal l effec t of adv~1nce. roya.lty bonuses has been to gtve the 

govern~~nt extra revenue earl~ in the trajectory leading from explor ation t o 

production . Net cost to the gctvernrnent i s therefore nonexistent. s i nce the 

extra interest earned is 9reatE1r than the costs Qf aan ;n1stration. The 

procedure probab ly f avors l arg" compa11ies tllat can accept the risk of failure 

a11d ls a disincenti ve to small coo:panles. 110 quantitat ive assessment of t he 

effect on over all producti on cem be made . 
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TABU 39. Geological and Mineral Resoorce Surveys--Olrect 
E>Pendttures by tile Geological Survey 
{Thousands of Ooll..-s) 

1978 
1977 

Tll 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
\%() 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 

TOTAL 

(a) Est tinted 

Current S 

112,708 
96,870 
24,893 

102,203 
76.~8 
43,340 
39,030 
33,(166 
30,998 
30,610 
29 ,639 
28,789 
23 ,417 
17 ,709 
17 ,527 
16,388( J 
14,974(• ) 
13,560(•) 
12 ,350 • 
11,417 
10,97Sla) 
10,676 
10,767 
5,718 
5,346 
6,333 
5,901 
5,763( .) 
4,420 • 
4 ,071 
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112 , 708 
104 , 329 
28,552 

117 ,227 
92,653 
67 ,366 
51,347 
51 ,618 
49,990 
51,471 
52,796 
54,022 
45,789 
35,628 
36,267 
34,493 
31,916 
29 ,252 
26 ,948 
25,158 
24 . 514 
24, 100 
24 ,966 
U , 733 
13.030 
15,381 
14,402 
14, 170 
ll , 106 
11,036 

J,261,928 



Bureau of Land Management 

The Bureau of Land Manage01ent plans the us• and leasing of federal lands, 

1ncluding the outer continental shel f . In addition, it has responsibility for 

other activities related to plnnn1ng and resource management . The costs for 
these activities for all fossi11 fuels are shown in Table 40. S1nce about 74% 

of the value of fossil fuels pr·oduced on leased feder~ l land in 1974 w.,s fro"

oil, ( l) and 23~ from natural gas, these percentages have been used to 

calculate the cost of the ince11tive. Thus, $497.6 11i ll ion can be att r ibuted 

to oi l leasing and $154 . 7 ml llt.on to na tural gas (1978 dollars). 

Interstate Oil Compact Act--19'!1 

The producti0<1 of oil In the 1920s and early 1930s involved physical and 

economic waste, as described 111 the discussion of t he Connally Hot 01 1 Act. 
(wh ich f ollows). This waste wt1S a matter of concern for both the producing 
states and the Federa 1 GovernmE!nt . However, proposa 1 s to solve the prob f e11 

created a controversy over stat.es. rights versus the power of t he Federal 

Government to r-egu late inters t<tte commerce and to improve econ011ic conditions 
In general. (Z,J) 

The oi l production code (!iection 9c) of the Nationa l Industrial Recovery 

Act (NIRA) of 1933 gave the Federal 6overrn11ent authority to establish and 

enforce conservation. When th~! courts ruled Section 9c i nva 11 d, Congress 

debated tnstftuting new laws t.<1 establish federal control again, but the 
proposed leg is lat f on was succe!;sfu I ly opposed by the oi 1 cO'llpani es and 

producer states . As an a1ternc1tive to federal regulation. the Ailerica.n 
Petroleum Institute and the Go11ernor of Oklahoma promoted the formati on of an 
assoc1at1on of producer states to coordinate conservation laws, regulations. 
and enforcement . By mid-1935 , six states had rati fied th is compact. 

President Roosevelt then recc:a.:nended to Congress that a law be passed to give 

federal blessi ng to the cow;iacit. The Act of Congress stated that eliminating 

physica l waste was the goal ; in this way Congress avoided the crltlc!Slll that 

passage of thl? law was tantamotJnt t o price fi xi ng. Ok lahoma. Texas. and 

several other pr1ncipa 1 produc·ing states evolved a series of regul at 1ons that, 

w1 th the Hot Oil Act, brought most of the U. s. oil industry under contro 1. 
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TAlll.E 40. upendltures b' U.. 8urffu or !And 111111-t ror 
fossil Fuel Activlt1ts (thousands of Dol11rs) 
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As a result of this legislation, t he short- term eff ec t of ln<:rease<I 

consumer pr ices has been balanced by the long-term price reduction due to 
better overal l recovery. The cost of this incentive to the f edera l Treasury? 
the conslJller, and the industry has be,en too small to tabulate. 

Information Gathering 

As part of the plan to stabilize the oi l Industry under the N!RA, the 

Bureau of Mi nes was instructed to gather informat ion on pr ices and volumes of 

oi l produced. Detail s on the overa l l costs of coJTecting data on al l foss1 1 
fuel production are presented 1n Chapter VJ. The costs for oil dat a gatheri ng 

for the period i964- 78 ainounted to $18.4 mil l ion (1978) . For natural gas t t 

omounted to $9. l mil li on. (This brea\<down 1s based on the assumpt ion that 2/3 

can be a t t r ibuted to o i l and 1/3 to natural gas; see Chapter Ill.) 

Connally Hot Oil Act--1935 

011 - fl eld practice at the t inie of the discovery of the East Texas Field 
in 1930 was characterlzed by close-spaced drilling and maximum product ion from 
e3Ch l ease. Thi s resulted from operati on under the doctrine of capture , which 
said the owner of a we ll was entitled to whatever it produced, even if f t 
drained oi l from part of the stratum under a neighboring lease. <2l 

This rapid produc t ion resulted in bot h physical Md economic waste. The 

reservo ir pressures dropped rapidly. decreasing the amount of oi l that could 
be ultimatel y produced. In addition . resources were wasted dril li ng and 

serv ~ctng unneeded well s . 

By the end of 1931 , there were about 4,000 wel ls in the East Texas Field 

with an overal l pr oduction of almost 1 mi l lion bbl/day, or about 40% of total 

U.S. requirements at that t ime . As a resul t of this overproduct ion. the pt-ice 
of crude oi l dropped from $1.10/bbl to as l i t t le as SO. IO/bb l . Sy January 

1932 about 600 oil fi e lds ·~re c losed down as the price was below recovery 

costs . Mar tial law was establ ished In the East Texas Field to enforce a 

proration plan ( lint1t1nq each well 's production to les.s than its max imum 
output ) but the pl an was dee hred I nva 1 id by a federal court . ( 3) 

As a result of this Chaotic situation, a variety of oil conservation laws 

were passed In the produc ing sta tes . The Feder al Government also developed 
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conservation regul at ions f or leases on federal lands. (Sfnce product ion on 

federal l ands has been only about 3% of the U.S. total, costs associated with 
these regu lat ions are not Included In our figures.) The heart of the 
conservati on system 'ti'AS prorat1on1ng; the amount of production allowed coul d 

be related to the number of ..ells, the •creage leased, or the •maximum 
efficien t rate" (MER) for each well. In recent t imes, the last approach has 
been used, granting an ••al lowabl e" of a certain percentage of the !ER. set on 
the basis of expected sales. 

In spite of the state laws, great difficul t ies were exper ienced i n 
preventing pr oduction of 011 in excess of the allo•.1abl e (• hot oil 11

) . ln 1934, 

20% of al l oil from t he East Texas Field was produced I ll ega lly and by the l!lld 
of the year , there were 17,650 wel ls to police. State laws and regulat ions 

·.ere revised follwlng court tests until a fairly l!llforceable seheme evolved 
for control insi de the states . A defect In the conservat ion system was that 
the sal es orders coul d be •1ori tten up out of state. Thus, the 11ovement could 

be considered interstate cormnerce and theref ore beyond state control. 

To avo1d this defect 1n t he state conservation prog-rarns, President 

Roosevent 1n 1933 Issued a decree banning sales of hot oi l in interstate and 
forei gn c.,.....ce. As part of the National Indust r ial Recovery Act (1933) a 
code for petrol eum production was developed which specific1al ly bMned 
tnterstate and foreign shi pment of "hot oi l". In 1935 , a series of court 

decisioos invalidated t he whole production code. To avoid a return to chaos , 
Congress passed the Connally Act on February 22, 1935, authori zing t he 
Int erior Department to develop regulations to stop i nterstate and ro-re1gn 
shipment of • hot 011 . 11 

The cost of this progra11 has been quite s.mal l , cons i sting of 

administrat ive and legal costs. More important ly, the Interstate Oi l Canpact 
and the C0<1nal ly Hot Oi l Act permitted the development of an order ly and 

stable oil industry, rather than the boom-and-bust conditions that had 
characterized the Industry. 

Stripper Well lncentives- -1944 1 1973 

Stripper oil iwel ls are wells on producing propertfes with an average 

output per IMll of no more than 10 barrels per day. Thus, some individual 
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wells may produce more than 10 barrels dai ly, while other low producers on the 
same property brfng the averag£? dO'l\1n to 10 or less. These wells are generl!lly· 

1n fi elds which •ere once hlghlly productive b<lt have declined over t1me. 
Str1pper production pl ays an frnport~nt ro le i n mainta1n ing reserves and the 

productive capacity of the natllon ' s oil supply. In 1978, stripper wells 
accounted for 14.03 percent of total U.S. oil product1on . Because stri pper 
we l ls have high operati ng cost!• ? they ar·e only marginal ly economical . They 

have been partial ly or who lly (!Xe:npt free; prorationlng by the states. 

Ouring World War 11 when 1;here were price control s on oi I production, 
special subsidies were paid to s tripper well operators. From August 1, 1944? 

to Jlovenmer 30, 1945, about $6!i million was pai d to operators; 177 million bbl 
of oi l were produced under thi!;. progr.mi, amount ing to about $0.36/bbl subsidy 

(S!.36 in 1978 dollars). 

Followi ng the 1973 OPEC pr ice increase, the Emergency Petroleum 
Al l ocation Act of 1973 'lil'as enac:ted. This fixed the price of oi l from existing 

well s at a l evel that averaged about $5 •barrel (see Table 41). As an 
1ncentive to str i pper well o-pe,•ators" prfces for s tripper oil were not 
control led. Stripper oil t hus colll"•nded a pr Ice $5 to $8 more than "old' 
oil. The Energy Policy and Conservation Act, effecti ve February 1976, rolled 
back t he price of stripper oil to $11.53 under rules des igned to make the 
average price of domestic oil 1>7.66 . Under the Energy Conservation and 
Production Act , effective Septt"11ber 1976, all price controls on stri1'9er oil 
were l ifted. The i ncent ive fat· stripper oil has been calculated as shown in 

Tabl e 42; it amounts to Sl6.84 billion for the years 1974-1978 . 

Note that th is analysis takes as a baseline the controlled price for old 
ofl and considers t he higher pi'i ce for s tripper 011 as an i ncentive. If one 

took the "°rld price set by OPEC as t he basel ine, the low price For old oi l 
would represent ' dls f ncent1ve. Uf story ;ndicates that, at the time~ the 

offic ials involved considered l;hat they were providing a.n 1nce nt1ve for 

str1pper oi l. 

Incentives for Hew Oil Product·ion~-1973 

The Emergency Petroleum A'l location Act ••as enacted In late 1973 during a 
t1nte of severe shortages of erode Q11 and r efined products. The princi pal 
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TABLE 41. Incentives Under Oil Price Controls 

Avcr1111e i'qrct'lnt of Produc.t ' 01'1 Aver!!!• Pl" lCe (S~8nli 
Ocrneit It "' flt• ' 1.J-~ a.n )!~val 

Pl'OQ.lctiQn Old .... Sti'SPllE1' •eleas~ Al&stc;i Petl"O l eut1 Old Retea«>d Strlf!N!r HOt"th P'e'tro1eun 
Yr.a,. j Bbll&:t:} Oil Oil Oi l 011 Korth Sh;oo ll:Ct$•1"'Ve 011 Oil 01 SlOP.! Rewrve 

1974 8,774.000 63 15 13 ' 5.03 l0. 13 10. ll 
1974 B,l7S,O'JO " ,. ll 8 5.03 11 .0J l2.03 
1976 
J~n. $ ,211,000 50 21 ,. ID S.02 l Z.9!1 12.99 

l .. v "'''" Lcr-"'fr Upper 
J icw Otl 1le't' Ol 1 !ier Oi l Tier Oi l 

feO.-A119 6,ll4 ,000 57 zg{•} 14 5.12 11.Sl 11.53 
Sept,-Oe;. 6,070,00G 51 36(a) 13 5.17 11.63 13.29 
1977 

Ja11 .-il111'Je a.001,000 t.9.3(a) J1 .1 lb) 11 .s<t>J S .li(b) !J . 12(b) 13.2~i•l 
N J11 1_v.oac • 8.l51.ro:l • l.8(b) is.z1>1 ll.tl•l 1.gl•l 0.911•) l.21i•) ll.32(bl 13.81!•) 6.•sl•l 12. Jl(b) ... 
N 

1978 a , 101 ,IXW 31.1 )4,4 14.0 )J.O 1.10 S.46 tZ. l!i l l .95 S.?2 12.85 

Soc.rrcr: ttonthl1 Enerfv Re~1eti1, Feeer•I Energy Allf!i rds tratlon, l'Jlly l97!i, .bnt' 
1sn. i'\t.igust 1976. Ju y 197!t. <•J f,elu4'e~ strlppei- oJI. 
(b k' l t'-'e:tlt: ,iv4r~• of montht.v r tQul'es, 



TABLE 42 . Value of Incentives (B i ll ion $) 

Current Do 11 ars 1978 Dollars 
ew ' 

Rew, Released, 
Upper Alaskan Naval Al aska North Slope, 

Stri pper Tier 0 11 , North Petro l eu111 Stripper and Naval Petroleum 
Oil Released Oil Sl ope Oil Reserves Oil Reserves 

1974 2.12 3.92 2.81 5.18 

1975 2. 78 5 .13 3 .37 6 .21 

1976 

Jan. 0. 30 0 .63 0.34 0.72 
Feb. -Aug. 1.55 3.22 I. 78 3.69 

Sept. -Dec . 1.04 2. 29 1.20 2 .63 

"' 1977 ~ 

w 
Jan. -June 1. 58 3. 25 1. 70 3.50 

July-Dec. 1.74 3.31 0 .15 0 . 11 1.87 3.84 

1978 3. 77 7 . 31 0 .26 3. 77 7 . 57 

TOTAL 16.84 33. 34 



aims of the act were to meet the nation's prior ity needs ; to dist~lbute the 
available production equ1tably and at equitable prices; and to accoraplish 
these obJeetl ves in ways t hat llOuld preserve the cOlllpetitive viabil ity of the 
"independent"(•) seg11ents of the industry. 

Regulations under t his ac t est abl i shed a •t~'O tter• pr1c1ng system which 

imposed a price ceiling on the classification of crude 011 designated as "old 
oi l" (oi l from properti es produc ing at, or l ess than, the1r 1972 production 

levels), whi le all~•ing new and stripper oil to sell at the market prices. As 
an extra fncentive for increased product1on from old fields , an additiona l 
amount of old 011 1 designated • released oi 1." was allowed tp be sold at the 

new oil prices . 

The Energy Polley and Conservation Act, effective February 1976, sought 
to roll back the average pr ice of domestic crude oil to $7.66/bbl. To this 
end, old oil, designated lower tier oil, was to be priced at the May 15, 1973 
price plus $1.35/bbl. New and stripper oil ("upper tier oil") were set at the 
September 30, 1975 new 011 price less $1.32/bbl. The •released oil• progra11 
was dropped. Prov1s1ons for adjusting for 1nflat·lon were included but due to 
mfsca1culat1on caused by lack of data, the prices set have not achieved the 
des ired average pr1ces and there have been • freezesu on the inf lationary 
adjustments and even a rollback of the "upper tier• price. 

The Energy Conservation and ProductiDfl Act, effective September 1976 , 
exempted stripper oi l from price controls but imputed the upper tier price to 
i t in calCtJlating the average domestic price. For entitlement purposes, it is 
considered imported oil. The same ru les have been applied to oil from 
Alaska's North Slope. 

The t"° tier price-control system was 1ntended by the officials In charge 
to be an i ncentive for oil explorat ion and production. However. the roll back 

of new oil prices and Inclusion of new 011 in the entitlement prograru si nce 
February 1976 has served as a m11d Incentive to the purchase of imported oil 

(a) "Independent" originally referred to individual s and companies other than 
those of t he "Standard Oi l Trust." ln present tenntnology. fndependent 
usually excludes 111iajor" oi l companies, the top 25 or so companies in terms 
of revenues, virtually all of which have exp loration , production, refining, 
and marketing operations. 
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since t he importer take-s none of the risks of explorati on and fi eld 
develop.~ent direct ly and in addition gets an entitlement credit t hat equa lizes 

the prices . Thus, a buyer of upper t ier oil i ii December 1976 paid an average 
of $11. 64/bb 1. Imports averaged $13.71/bb1 with an ent i t 1 emont credit of 

$2.10 to give a no t cost of $11.61. (This assumes the average gra.des of 

domestic and imported crude oi l are equivalent and that the buyer does iiot 
exceed the national average dorn~st i c oil supply ratio .} However, starting 1n 
mid-1977 the value of the entitlement decreased whi l e t he average cos t of 

imports rose eliminating the small Incent ive to lniports. The value of the 

incentives for new oil from 1974-78 amounted to $33. 34 bi l lion as shG'~n in 
Table 42. 

Entitlement Program 

Under price controls. profit per gal lon of product was controll ed and 
e4Ch refiner had to base his sell ing price on the amount paid for crude. The 
refiner with contracts for or ownershfp of l arge amounts of price-cont rolled 

doa:iest ic crude would hove been forced to undersell his co~etitor, who used 

exclusively Imported oil, by up to ZO cents per gal lon . Differences th is 
large would have disturbed local markets. created problems with refinery and 
triansportatfon schedu les , created large regiona l price differences and caused 
great discrepancies in company cash f lows and prof1ls. To ~vofd these 
proble•~, FEA instituted a system t hat allocated the pri ce- controlled oil 

among all reffners. (Th is program i s currently adllinistered by the Economic 
Regulatory Administrati on, DOE). Refi ners with access to a 1 arger amount of 

price-controlled oi l t han the national average are required to pay for t he 
excess by purchasing •ent1tlement s" from refiners wi th less pr ice-contro lled 
oil. The crude oil entitl ement benefit for Imported crude has varied from 

$1.27 In December, 1978 to a high of about $3.10 In late 1975. (4 ) Due to 

the l arge ~~ount of i mport ed r esidual fuel oil priced at the OPEC level and 

used in t he Atlantic Coast states, t he entitlemen t prograll'I ~ilso was extended 

to imports of residual oi l from Caribbean ref iners. Jn addition, small 
refi ners obtain spec ial privi l eges under the entitlement ru les . St ar ting 1n 

May, 1979, a temporary progr am providing a $5 per ba.rre l credi t for t he 

Importation of midd le dlst11lates was established. 
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The entitlemen t program has not acted as an incent ive f or production but 
i t has stabilized the market . Sy stabiliz1ng the volU111es sold by each corr~any 
and controlling t he profit per barrel refined, DOE (previous ly FEA) has spread 
overall profitability over the entire industry. The cost of this is the 
administrative cost for FEA, and DOE, cover~ elsewhere. 

Economic Regulatory Administrat!.2!!. 

The Econocnic Regulatory Administrat·lon (DOE) and its predecessors, the 

federal Energy Actnf ntstration and the Federal Energy Offi ce , have pr imarly been 
concerned with developng and ad1ninistering pol icy in the area of petroleum 

supply and demand. This incl ud1es pr1ce control s on crude oil and product s, 
all ocation of crude, a l location of products, and switching of gas and oi l 

burn ing uti lities and industrial plants to coal . The National Strategic Oil 
Reserve, est ablis hed with the i•dea of maintaining at least a 90-day supply of 

o il tn domest ic storage f ac i l it ies is an incentive to the consumer of oil . but 
not the do11esti c producer of oi 1. Nevertheless, these costs are included i n 

the e<penditure considered here for years prior to FY 1978. Those in FY 1978 
are in the next section. The c1lsts of administering the petroleum related 
functions of FEA (and i ts succe:ssor, ERA) are included in thfs chapter. The 
costs were $51.8 mi ll ion in 197<1, $81 . 3 million 1n !975, $121.2 million in 
1976, $42.7 million In the 1976 trans ition quarter, $153.1 million in 1977 , 

and $447.6 million in 1978. Th•• total in 1978 dollars is $974.8 mill ion. 

Strategic Petroleum Reserve 

Jhe cost of the Strategic 011 Reserve in 1978 was $733.5 million. Thi s 
figure includes only actual out'loll.YS, as opposed to the total appropriat ion_. 
since actual crude oil purchase:s fel l f ar below t he planned level. (a) This 
was the first year t hat a sign1 tr1cant amount of ll'!Oney was spe11t on t his pro

gram. In former years, it was included in the budget for FEA/ERA. Although 
the Strategic Oi l Reserve is re;3lly an incentive for consur.ipt1on_, it does 

indirec tly provi de a pl'<lducti on incent ive and thus has been Inc luded here . 

(a) This is different from all other sections, where the authorl zoti on figure 
i s used. However , i n this ':ase , the di fference between authorizati on and 
outlays is substantia l, with no guarantee that expendi tures wil l ever reach 
t he planned level. 
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Intantigle Dril l ing E•penses--1918-1978 

Sect1on 26 USC 26J{c) establ ished this incentive for the oil and gos 
industry. Since 1918. the indus try has been given the option of deducting as 
a current expense any 11 1ntangible drfl l ing and development costs . 11<4 > The 

mai n result of this 1ncentfve is thot the oil ond gas 1ndus try uses the 
deduction to reduce income ta~es on unrelated income and thereby to pay a 
lower proportion of ta•es on t heir overall fnc°"'". <5·P· 52l Jntang1ble 
dri11i ng expenses include the amounts pa1d for l abor, fue l . repa1r$, hauling , 
and supplies which are used in dri l l ing oil or gas well s . cleari ng of ground 
in preparation for dr 111 1ng. and the intangi bl e costs of constructing 

derr icks . t anks , plpe11nes , and other s t ructures a.nd equipment ne:cessat-y for 

the dr il li ng and preparation of the wel ls for production. Without the 
st atutory author ity to deduct t hese expenses, they would In the case of 
successful we lls be added to the taxpayer's basi s and recovered through 
depl eti on and depreciation as in the case of tangi ble property. e.g .• 
derr icks . In the case of dry holes . the costs are deducted at the time the 
ho le i s completed . (S) The purpose of the incent i ve was to encourage oil and 

gas producers to bring in more wells and thus increase production. ln 1971 . 
the treasury .estimated the tax benefi t due to quick expensing of such costs to 
be S340 million . (5) The est ima.tc derived in this study is presented at the 
end of the following section. 

Percentage Oepletion--1926-1978. 

The need for depl etion as a special tax incent 1ve for the oi l and gas 
industry '"'as reeogn1z:ed in the Revenue Act of 1913 1 which established cost 
depleti on (now 26 use 611, 612) as t he method of c001pu t ing the depletion 
deduction. In t he Revenue acts of 1916, 1918, 1921, and 1924 refinements '""re 
made 1n the law and fi nal ly, i n 1926, the Revenue act introduced the new 
concept of percentage depletion and established a 27 . 5% deplet ion rate for oil 
and gas . Under th'I s concept , the stated percentage was app 11 ed to the gross 
income f rom a property for a ta~abl e year to detennine the amount of the 
percentage depl et ion deduc tion for such year. Such deduction was limited to 
50% of the net Income fr(<ll t he property computed without ollowance for 
depletion . The law als~ provided that the annu•l depletion deduc t Jon cou ld 
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not be less than cost depletion as co..puted for such property. (7) An 
essential difference between cost depletion and percentage depletion ls that 
tile former is si111lar to deprec lation and l1ed more to the initial cost of the 
asset, whereas the latter takes into cons tderat1on an amount equal to the 
gross value of production from that asset. The chief advantage of percentage 
depletion is that it avoids mak ing the uncertain estimate of the total 
production likely f rom the field. At the time it was instituted, the federal 
corporate ta~ rate was 151' and .cost and percent age depl etion gave •bout the 
same recovery of capital in the wasting asset. As the federal tax ~ate rose, 
the advantage of percentage depl et ion rose. Simi larly when OPEC raised the 
pri ce or oil in 1973, the percentage depletion incentive became very large, 
pr<l"1pti ng Congress to change the law. 

There are varying est imate·s as to the actual cost of perc.entage-, as 
compared with cost deplet ion , t•o the U.S . Treasury. For fiscal year lg6a, a 
Treasury ana lys is showed an inc•entive expenditure of 1,300 million 
dol l ars. (8) In 1971, another estimate, after changes 1n the Tax Code in 
1969, identified a total tax cost of the excess of percentage over cost 
depletion for all 11inerals of $:985 million. <9> That same estimate referred 
to an annual revenue loss in 19:37 from percentage depletion to cost depletion 
of $75 million; In 1950. $400 t•o $500 m1111on ; 1n 1953, more than 5700 
ol111on; and, In 1960, a revenu•• loss of $2.5 billion. It also noted t hat the 
House estimated that changes in the 1969 Tax Refonn Act would increase 
revenues to t he government from changlng percentage depletion by $425 mi llion 
in 1970 and $410 m111ion in 1971. Those changes reduced tile percentage 

depletion allowance from 27.5% to 22% and reduced eligfbt11ty. 

The percentage dep letion r;ot e was 27. 51' of the we 11 head va 1 ue from 1926 
to 1969 ~nd subsequent ly 22%, with severe restrictions on firm size starting 
in 1975. (l0-17)(a) The clep let1•on percentage deduction is l imiU!d to not 

more than 50% of total Income firQll the property. Since 1969, there has also 

(a) In 1981 the depletion allow.1nce will be 20 percent , In 1982, 18 percent, 
In 1983. l6 percent and 198•1 and thereafter 15 percent. The allowable 
clepeltabl e quantity is bein•g lowered 1n steps from 2000 barrel s per day 
in 1975 to 1000 barrels per day in 1980, (including the oil equ ivalent of 
gas spec ified in the Act). 
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been a minimum tax rate . The eillowance ts available not only to the operator" 

of the field but also the royalty holder. Thus. the depletion deduct ion can 
opply to lncanes taxed at rates of up to 46% starting in 1978 (48% from 
1954-77 and 52% prior to 1954) for corporat1ons and 70% for indivi duals . 
Comparing percentage values developed by Brannon( lO) with doll ar estimates 
reported by the Library of Congress(ll) and assuir,fng an incrementa l ta>i;. rate 

of 48%, for the per iod 1970-74 the 22% al lowance is effectively only 15% after 
adjusti ng for t he 50% ru le, the min imum tax, and the cost deplet i on 

alternative. For t he period 1975-78, the allowance appl ies only to small 
operators(lZ) or an estimated 30% of the total oil product ion . The gas 
production allowance applies only to gas regul ated in pr ice or sold under 

fixed price contr"act. It was assumed that al l gas met these criteria . For 

1950 to 196g, the l7 .5% allowance was taken to be effectively 19% when 
corrected for the 50:( r ule and the CO$t depletion a l ternative . 

Starting with the 1976 Budget of the U. S. Government, the Treasury 

Oeparbrlent has made estimates of the loss in t ax revenue due to special 

treatment of certain types of inc001e. The est lmate.< 13) for the percentage 
depletion a l l O'~ance (instead of cost depl etion) and e>i;,pensing of intangi ble 

dr i lling costs ( ins t l!ad of capltal l:.ation) have been used in this study for 

the period beginni ng in 1g74, the first year they are avail able. The figures 
include bot h corporate tax losses and 1nd 1v1dual income tax l osses, with a 

margi nal tax rate of up to 70 percent applying to the latter . The tot al 
dtnount of these i ncentives was apportioned among coal~ of l . and gas according 

to total value of production. These calculati ons were ~onf1 rmed by 
conversation with the Treasury Department. For years prior to 1974, the 

corporate tax rate 'Kas used to calculate the income equivalent of t he 

depl etion allowance and expensi ng of lntangtbles. l his assumes t hat the 
average marginal personal income tax of investors in oil properti es and 
royalty holders w4s the same as t he corporate rate. 

The bene f1t of the dep letion allowance docs not accrue entirely to the 
oil canpany operating t he f ie ld. The royalty holder and operator apply the 
allowance to the ir share of the well hea.d value. In addit ion, the increased 
value of dri ll ing right s t o the operator make him more wi l ling to pay a higher 
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royalty. Under the compet1tive situation existing today, the price of the 

crude can be reduced end the op•er.ator can s t111 get h·is desired re turn because 

of the a lla•ance. Some of the lbenefit Is passed on to the consumer and sonie 

is passed back t o the roy alty 0111ner , which could be the Federa l Government. 

Brannon estimates that 40:€ of t lhe value of the depletion al lowance ends up as 

increased royal t ies) 1~ as aft1?r-tax profit for the operator, and 50% as 
price reduct1on.< 14 Thus~ 50~ is a direct incentive to the producer and 
l essor and so~ 1s an lndiret fn1tentive to production, due to increased demand 

resulting f rOlll lower prices . Tl~ co-sts reported here do not correct for tax 
losses recaptured by the govern1oent 1n the form of higher royal ties on 
government lands . 

The value to the operator t>f considering intangible drilling expenses as 

an expense rather t han a capita·1 investment subject to depr·eci at1on is 

equivalent to receiving a tax-firee l onn from the 9overr111ent. I ts val ue 1s 

related to the amount of drilli ng i n a11y given year. For this study, It has 

been approximated as 6% of the 1<ellhead value of production . (JO) 

Since 1950, allowances hav" amounted to $50.3 bil li on for depl etion and 

$20.l billion for the t r eatment of intangibles (Table 43). During this time, 

76.8 bl ll1on bbl of 011 and 444 trillion cubic f eet of gas were prodU<:ed, a 

total of 91g quadrlll1on Btu. ()n the basis of 1<ellhead val ue that is subj ec t 

to the incentive, $40 .0 b11lion 1s al located to oil depletion al lowance, and 

SlS .4 billion to oi l Intangi bl e expenses allawance. The total incentive is 

12.4 cents/~lll ion Btu of oil . 

Recapture of lntang1ble Exeense:; on Disposition of Oil and 

Gas~Produc1ng Property 

In Studies in Energy Tax Policy, edi ted by Br annon, (lO) it was noted 

that with equipment i nves tments,, the tax l aw takes the position that on sal e 

any gain to the extent of prior deprec1ation deductions 1s to be treated as 

ordinary income on sale and tax1~d at ordinary 1ncome tax rates rathet· than at 

cap ital gains rates. However, 13rannon pointed out that for natural resources 

involved i n energy production~ l:here is no correspond1ng penalty on the sal e 

of natural resource property. l\s a f'esult, 1f the t~xpayeY" invests a certain 

amount in intangible drlllihg eJ<penses, takes the deduction, and t hen sells 
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TABLE 43. Revenue Equ1valent of Percentage Depletion Al lowance 
and l ntangi ble Dri ll ing Expensing (011 and Gas) 

Revenue Equivalent 
Mill ion 1978 S 

Wel lhead Value of Intangible 
Domest ic Production Depletion Drill ing 

Mlllfon ~urrent S 1g1§ ~ Allowance Exeensing 
~ll l:as Total ToEal on Gas 01 I Gas 

1978 28 ,583 18,045 46,628 46 , 528 422 266 852 538 
1977 25 . 584 15.820 41,404 44 , 592 431 266 685 424 
1976 24,275 11,566 35,921 38,686 463 220 622 296 
1975 23,409 8,949 32,358 34 ,849 1,031 394 445 207 
1974 21,997 6,566 28,563 30, 762 1,844 551 856 255 
1973 13 ,058 4,894 18,952 20,411 1,458 547 588 220 
1972 11,705 4,181 15,887 17 , 110 1,315 470 530 190 
1971 11 , 693 4,086 LS , 779 16,994 l , 358 47• 547 191 
1970 11,174 3,746 14,920 16 , 069 l, 353 453 545 182 
1969 l0,427 3,456 13,883 14,952 1,338 443 538 179 
1968 9, 725 3,169 12,894 13,887 1,661 542 529 172 
1967 9,376 2,899 12,275 13,220 1,668 516 531 165 
1966 8,726 2,703 11,429 12,309 1,597 495 509 157 
1965 8,158 2,495 10,653 11, 473 1,537 470 489 150 
1964 8,017 2,388 10,405 11,206 1,535 458 490 145 
1963 7,967 2,328 10, 295 11,088 1,547 451 492 144 
1962 7' 774 2,145 9,919 10,683 1,527 421 486 135 
1961 7,566 1,996 9,562 10,298 1,503 396 492 126 
1960 7 ,420 1,790 9,210 9,919 1,488 360 474 114 
1959 7 ,473 l , 557 9,030 9,725 1,523 318 485 101 
1958 7,380 l ,317 8,940 9,628 1,516 270 482 86 
1957 8,079 1,202 9,281 9,996 1,705 254 543 81 
1956 7,297 l,084 8,381 9,026 1,596 237 508 75 
1955 6,870 978 7,848 8, 452 l ,524 218 486 69 
1954 6,425 883 7,308 7,871 l ,421 195 451 62 
1953 6,327 775 7 ,102 7 ,649 l , 525 187 481 59 
1952 5, 785 624 6 ,409 6,902 l,405 152 445 48 
1951 5,690 543 6,233 6, 713 1,413 135 446 43 
1950 4,963 409 5,372 5,786 1,329 110 420 34 

TOTAL 1950-1978 40,033 10,269 15,449 4,648 
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the property of ter the prescribed ho lding period for the Sallie amount of profit 
in excess of the original cost of the land, the ga in is treated entirely as 
cap ital gains and not as ordinary income.{lO, p.2J) 

Thi s fai l ure. to provide for reca.pt ure in the nat ural resource area 

provides an incentive to the oi l and gas industry. Recapture, on the other 
hand, was intrO<loced into the statute governi ng the treaanent of hard mfneral 
exp loration cost. <l5) 

The Tax Reform Act of 1976 added Section 1254 to the Tax Code, prov iding 
that af!K>unts deducted for intangtb1e dri l ling expenses on productive well s are 
to be recaptured upon t he disposition of the o il or gas property. 
Section 1254 declares that those an1ounts are to be trea ted as ordi nary income 

to the extent they exceed the amounts t hat woul d be- al lowed if the iotangible 
dri l ling expenses were capitalized and at10rt ized over the useful l i fe of the 
wel l . The l aw affects cost s paid or incurred after December 31 , 
1975. (5 ,p 1228) 

It was estimated by t he House that tax revenues from th1s source ·~uld 
Increase by $5 mi llion i~ 1976, $10 million In 1977, and $75 million 
by 1981. (S,p 9o) This ls • negative incent1ve if the previous arrangement 
is treated as the baseline, or is neutral If recapture as existed in hard 
minera l exploration is treated as the baseli ne . These costs have not been 
Included in the fi nal tabul ati on . 

~ern Hemf sphel"'e Trade Corporations 

Section 26 USC 921 defi nes Western Hemisphere Trade Corporations and 26 
USC 922, the method by which a special t ax credit for such corporat ions i s 
compyted . Although referred to In Section 922 as • special deduction, t he net 
ef fect of this incentive is to reduce the applicable corporate 1ncome tax rate 
to as much as 14 percentage points below the app licable rate for other 
domestic corporations. 

To qual ify under .Section 921, the domestic corporation Rlust do al l 1ts 
business w1th 1n the Western Hemisphere and must be predcminantly engaged tn 
the active COflduct of a trade or business outside t he Uni ted States. 
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These credit pr<>vislons were enacted in 1942 during a period of high 
wartime taKes in the United States and genera11y low t axes in other Western 
Heoisphere countries. They were aimed at ensuring that U.S. corporations 
would not operate at a disadvantage in c0111peting with foreign corporations. 
Their purpos e was to increase U.S. corporate act ivi ty in the hernfsphere and 
tetaf n U.S. ownersh ip of foreign investments which, if placed in the control 
of foreign corpor-at ions, might eventua ll y pass over to foreign 
Int erests. (5, p 818) 

The Tax Reform Act of 1976, Sect ion 1052, repeals the Western Hemisphere 
Trade Corporation deduction after 1979 and provides a credit beginning at 11% 
in 1976 and scali ng doMl to zero after 1979. Among the reasons given for 
phasing out th1s 1ncentive are that forei gn inco:ne should be tax_ed at the same 
rate as domestic Income; that DISC provis ions 25 USC 992 (a) are a inore 
appropriate incentive; and that other Western He:nisphere countries have raised 
the 1 r tax rates s1 nee the enactment of thi s provis ion, thus 91 vi ng 11 tt le tax 
ber1efft to companies that quali fy for t he credit. (S,p 818) DISC provisi ons 
c ited have l i ttle application to t he energy indus try as a whole because of 
arnendn>ents contai ned in the Tax Reduction Act of 1975. 

ln f iscal year 1968, t he U. S. Treasury estimated the revenue cost of this 
incentive to be $50 mi llion . (8) The Sen•te and House disagreed "" the 
amount of the increase in corporate taxes th'is amendment wou ld produce during 
the phaseout per iod but both agree that the total tax savings, by 1980-81, 
wi ll be $50 ~111i on .(S ,pp 260•819) This incentive was used by the petroleum 
industry but has not been an incentive for domest ic production; in fact, it 

may have been a disi ncentive . 

Foreign Tax Credi ts 

Section 26 use 901 contai ns the statutory source for foreign tax credits, 
subjec t to the 11m1 tations contained in Secti on 904, and t he spec ial rules for 
oil and gas, enacted in 1975 and contained in Sect ion 907 (•) and (b) of the 
Code. The speciol rules l imited the ar.>oun t of t he cred it available to the oil 
and gas industry on Income from fore ign sources. Furt hermore, changes 
pertaini ng to the tax credit were made in the Tax Reform Act of 1976. 
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The purpose of t~ foreign tax credit was to prevent double taxation of 
U.S. corporate income derived frOll foreign sources. rt has been suggested 
that the rules were interpreted In a l iberal manner so as to subsidize the 
Saud t Arabian Government and thus avoid the cancellation of ARAMCO'S 
concession in that c<>untry. The theory of subsidization and the foreign 
pol icy Implications of the tax credit ore discussed in a Forbes article,(lG) 

which noted that in a single year, ARAMCO'S U.S. income taxes dropped 

$44 01il l ion, to $6 million, whfle the Saudi Government Increased its take f rom 

$44 mi l l ion to $110 million through a 50% tax on ARAMCO 'S 011 profits . 

The effect of the forei gn tax cred it l aw prior to the 1975 changes has 

been descri bed as follows: 

Under present law. a domestic taxpayer having f ore1gn income pays tax 
on that income to the country of the business activi ty and, to avoid 
double taxation, the taxpayer is given a dollar-for-dollar tax credit 

against the United States tax. The United States has a limitation on 

the foreign taxes that can be credited in any l year against United 

States 1ncC111e tax . In general, limitation on the foreign tax credit 
1s calculated on a "per country• or an •overall" l imi tation. Under 
the overall li11it.11t1on~ the credit for foreign t axes ma;y not exceed 
the proport·fon of U.S. tax on the corporation's worldwide income in 

the ratio of its foreign source income to its worldwide income. The 
results of this l imitation is to all ocate the tentative U.S. tax on . 
the taxpayer•s worldwide income on a pro rata basis between U.S. 
source income and fore ign source income. The same formu la is also 
used by the ·•per country" li11itation, but the formula is applied 
separately to the income from each foreign country. Under th1s 
limitation, the credi t for taxes pa1d to each indi vidual country may 

not exceed the propOO"tloo of the U.S. taxes on worldwide income 

which the income from any particul ar country ts of worldwide 
income. The result under the "per country" l imitation is that the 
total tax credit limit Is the sum of the limits of each country. 

The effect of t he "overa l l l imitation11 is to permit averaging of the 
taxes on income from di fferent countries w1th the result that taxes 
in high rate tax countries can be used to reduce United States tax 
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on income earned in low rate countries. Because of this, IDOst 
corporations. except those hav ing heavy losses in a particular 
country, use the "overal l limitation.• Since IDOSt COll'4)an1es in the 
oil business incur large losses from drf1 11 ng and development 
operat ions, they have elected to use the "pe,. country" 
li111tatioo . (7 ,pp 1589-90) 

The 1975 changes accompl ished the following: 

• reduced the at!lount of foreign taxes attributable to oi l and gas inc()lll~ 

which are available for the credit by reference to stipulated percentages 
appl ied to "foreign oil and gas extraction income" 

• l imi ted the avai l abi lity of future forei gn tax credits to foreign 
oil - related income and provided that such credits may not be used to 
of fset foretgn income from other sources 

• required that the overal l l imitat ion be used to compute the foreign tax 
credits attributable to foreign oi l-related income 

• rest ricted foFe1gn oil -related tax credi t car ry. forwards aris ing In years 
prior to 1975 to foreign Oil- relat ed inco111e 

• l imi ted avai lable cred its where losses attributabl e to foreign oi l 
operations are Incurred. (l 7) 

The Tax Reform Act of 1976 contains amendments Further affecting t he 
treabnent of foreign source income. Included is an overall l imitation for all 
foreign source income other than oil and gas covered in the amendments of the 
1975 Act . However. Section 1031 of the 1976 Act amending 26 Ust 904 delays 
the effect ive date for mi ning co~panies, because certain mini ng ventures were 
begun with substant ial investments of capital under the assumpt ion that 
forei gn tax credi t could be computed under the per country limitation. 
Therefore . the l aw contains transitional rules . (S,p 2261 Section 1035 of 
t he Tax Reform Act of 1976 further rev ises Section 907. Under th is act, the 
foreign tax credit on extract ion inco~e al lowab le as a credit ts limi ted, for 
taxable years after 1976. to 481' of that i ncome on an overall basis. Special 
rules for production-sharing contracts and carryover and carryback of 
dtsall"""d tax credits In any taxable year are al so i ncl uded.(5.p 1272) 
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The foreign tax credit is the major influence oo fore ign source income. 
It has been said, prior to the 1975 and 1976 amendments, that in the foreign 
pet rolellll Industry, so many foreign tax cred i ts IO!re avalleble frQll producing 
countries t hat U.S. Integrated petroleum operations would pay essentially no 
tax on foreign i ncomet even if no other tax preferences were 
allowed. (lO , p 214) A stU<ly pubHshed In 1975(10 ,pp 220-228) concluded that 

the tax credits were of much greater value to the petrolel<ll industry In reduc
ing tax payments than any other types of foreign investment. Tile study also 
showed that t he total value of foreign tax credits used to reduce U.S. taxable 
income was $815.39 lllil l ion in 1962, $1,001.85 million in 1964, Sl,029. 05 
~1 111on i n 1965, $1,131 ml111on 1n 1966, and $1,609. 36 million in 1968. 

The amend111ent s i n the 1975 and 1976 Tax Refonn Acts have substantial ly 
reduced t he application of t he tax credit provis ions to reduce domestic income 
t axes. For instance, i t is projected that the adoption of Section 1035 wi ll 
produce additional revenues to the Treasury of S23 mill ion in lg78 and 
$50 mil l ion In 1979, 1980, and 1981. (5 ,p 1375) 

Foreign tax credits; even though intended to avoid double taxation, are 
nevertheless a disincentive to domestic production. However, s ince the U.S. 
market was protected by quotas from 1959-73, the impact of the credit for 
foreign t ax credits on domestic production was sniall.(a) It may have 
influenced the levels of investment at home and abroad, which in turn 
Infl uenced the discovery of reserves and ultimately production. The impact on 
the U.S . constJTier was also small since. prtor to 1973, most of the foreign oil 
was marketed in Europe and Japan. (Since 1973, with the exception of the 
impact of Alaskan oil on California 's heavy 01 1 producti on, there has been a 
ready market for all domestic oil production.) 

Oil ll!ljl<)rt Quotas~l959-1973 

In t he late 1940s it appeared t hat t he Un1ted States was 'runn ing O<Jt of 
oil . 11 The goverrwnent was concerned and tnfttated R&O on· coal convers ion and 
oi l shale development. Tlle oi l industry Increased Its dri ll ing effort s and 

(a) It could be argued, on the ot her hand, that generous foreign t ax credits 
allowed international oi l companies to subsidize domestic operations . 
However, there is no evidence for this po int of view. 
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production rose from 5. 4 mi l l i c>n bb l /day in 1950 to 7.2 11illiion bbl/day 
in 1956, an increase of 33%. F:eserves increased 20% in spite of the increased 

production. During the same p£1riod imports of crude oil and petroleum 
products increased from aso thcousand bbl/d".Y to 1.4 .. nlioo/d".Y. an increase 

of 65%. 

The indust ry became concer·ned th-at a flood of law cost imports would take 
over 11 1 arge share of the U. S n1arket. Imports from Venezue 1 a had always been 
a factor in the U.S. market, fr1 spite of a tar iff app l ied in 1932, but the 

production cost was not out of line with U.S. costs. What concerned U.S. oil 
pr-0ducers was the tripling of r-eserves in the Middle East , the very low cost 
of product ion there, and the at1undance of tankers. 

After closing of tile Suez Con~ l in lg56 , the U.S. Govern111ent beca""' 

concerned about dependence on foreign oil. The f ollowing ~ar • voluntary 

Y'eduction in crude imports was requested in the na:ne of national security. 

Crude i11ports stabilized but lffipOrts of refined products and residual oil 

tripled. In 195g the Mandatory 011 Import Control Program was proclaimed by 

President Ei senhower. Quotas \'itere est ab 1 f shed for ea:ch sect ion of the 

country. On the West Coast, 1ntp<irts were limited to the deficit between 
domestic supply and demand. £1.1st of the Rockies, imports of crude and 
dist i ll ate products were lni t1111ly set at 12.2% of total demand. With 

dOOM!stic oil at a higher price than imports, the 't"efiner1es were des igned or 
redesigned to make as much gasc1l ine and ot her disti ll ate products as possible 

froon each barrel, decreasing the ava1lab111ly of residual fuel oil. To 

prevent shortages and high pric:es on the East Coast, r esidual 011 was declared 
exempt from the quota program. 

The quotas for crude oil 11rnports "'-ere allocated among rafiners, using 
historical operating data and " sl id1ng scal e that favored small reflners. 

Tile inland refiners 1"!re a110· .. 1d to sel l thei r quota privil ege to coastal 

refiners, •tickets" being wortt1 roughly SI/bbl. Thus, the inmedi ate impact 

was to support the U.S. oi l pri ce and to aid smal l and inland refi ners while 
avoiding increases in elec tricity costs on the East Coast. Later provisions 
allowed asphalt import s outsidEt the quota, aided industrial development by 

al lowing SQ!De products from Pue!rto Rico and the Virgin Islands in a special 
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quota, gave preference in quotas to oil caning overl and fr<Jm Canada and Hexico 
and allowed low sulfur crude burned in pl .;,ce of high sulfur residual oil to be 

classi fied as residual oil. !n April of 1973, t his program was cancelled due 
to high U.S. demand and increased costs of fore;gn crude. 

The cost of the pro9ra111 to the government was small since mili t~ry 

procurement overseas "-'as not affeced . The cost to t he i ndustry wo.s raixed. 

Crude ofl costs to refiners .ere equalized through the quota syst,1!11. D001estlc 
crude 01 1 producers received higher prices than ~'Ould have been obtainab le 
with uncontrolled ifl1)0rts, tax bases of major crude oil produci ng states were 
maintained. and consumer prices were higher prior to the eri>argo, but the 
extra reserves developed as a result of the incentive helped to reduce the 
impact of the Arab oil ernbargos of 1967 and 1973. 

Oil explorati on and production ·Incentives amounted to $108.5 billion for 

the per;od 195D-1978. Of this, S55.5 bi ll ion was for tax iteflls; namely, the 
expensing of Intangibl e dri ll i ng costs 0t1d t he use of the percentage depletion 
a11ovJance. Extra incOflll? of $50.2 bi llion from higher al lowed pr1ces 

In 1974·1978 was assigned to require~ents, even though the Funds were recelved 
from the marketpl ace. Regulatory activities of the Economic Regulatory 
Actnin1stration and 1ts predecessors, t he FEA and FEO, and the Strategic Oil 
Reserve cost $1.71 billion for the period 1974-1978 and were categorized as 
requirements . Nontraditional services, the oil activities of the Geologft41 

Survey and the Bureau of Mines, amounted to S592 million from 1950 to 1978. 
The oil l easing acti vities of the Bureau of Land Management, $498 million 
for 1950-1978, are consi dered market activities. Costs were determined by 
estimate$ of taxes foregone, increased value of sales . or expend1tures for 
government agencies. as appropriate. 

PETROLEUM REFINlllG AllD TRAHSPOOTATIOll 

Since the focus of this study 1s product1oo, the 11downstream11 activities 

of refining and transportat ion are i~portant for their role in developing the 
rnarkets for petY'oleum products and thus 1nd1rect1y encouragfng production. 
The real profitability in the petroleum industry unti l recent ly was in 
product1 on , not refin1ng and marketing petroleum. The major oil companies 
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used a strategy of expanding their markets as rapidly as possible as a way of 
increasing their sales of crude oil. Anything that increased sales al lowed 
t hem to ptoduce f'l)Ore, e1ther domestically or abroad. 

Oi l Pipeline Rates--1921-1951 

During the 1920s, the pi pel i ne companies were re luctant to expand. The 
volume of ofl fn a given field was not ~lways predictable and there was danger 
that a field might become exhausted before the pipeli ne constructed to serve 
the field had been amort ized. To continue expansi on of the pipeltne syst""1. 
the Interstate Co1m1erce Comnission (ICC) pennitted the pipel i ne companies to 
set tarfffs t o prO<luce a higher rate of return than 1'.'&S allowed for most 
public utiliti es . (2,P 356 -360 ) This provided an incentive for pipeline 
expansion that was equivalent to the difference between the actual rate of 
r-etum and what would have norr'lal ly been allowed. This 1nce.ntivet which is 
tabulated for the years \g21-1g51 in Table 44, affect ed the distribution stage 
of the energy system . 

Cost of Oi l Pipeline Regulation--1950-1978 

Unt11 October, 1977, the Interstate C0111r.erce Comnission ( ICC) regu lated 
pipeline companies: si nce t hen, r<!1}ul at1on has been by t he Federal Energy 
Regulatory Comniss ion (FERC}, part of OOE. Since the cost of this regulat ion 
is borne by the taxpayer, it can be cons idered a subsidy. The total outlay 
for all ICC operations was $58.7 mi ll ion in 1977. Th1s total is about four 
tfmes the cost 20 years earlier, ( IS) or twfcc as much when measured in 

constant do 11 ars . 

Only a smal l port1on of the ICC activitit ies were related to pipe11nes. 
fn 1975, less than 1% of the tariffs recei ved and cases handled invo lved 
pipelines . 0 9) Acti vities of FERC regulating oil pipe lines cost 
$3.l mi1Hon in 1g78. This amount ls small compared to other subsidies and 
these costs were therefore not included. 

Maintenance of Inland Waterways--1950-1978 

The policy of t he U.S . is to prov ide inland waterways as free public 
highways . The U.S. Army Corp of Engineers constructs and ma intains inland 
waterways, which are aveildble to the petro7eum industry at no cost. 
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TABLE 44 . Pipe111ne Company Return on 
(Hilllons of Dollars) 

Investment 

lncentive 
Net Income at lncent lv' Return in 

Year CaQitali zation Income(•) 10~ Return(b) Return c 1978 $ 

1921 337.1 34 . 4 33.7 0.7 2 .5 
1922 411. 7 58.6 47 .2 11.4 44 .4 
1923 497. l 62.6 49.7 12.9 49.3 
1924 496.2 72 .2 49.6 22.6 86 . 4 
1925 346.0 88 .5 34.6 53.9 200 .9 
1926 342.4 B0.4 34 .2 56 .2 207 .4 
1927 387.9 93.2 38.8 54. 4 205 .6 
1928 388.5 117 .2 38.9 78.3 298 .5 
1929 428 .4 142.2 42.8 99. 4 379.0 
1930 458. l 123. 7 45.8 77 . 9 304. 7 
1931 473.5 120.7 43. 4 77.3 331.5 
1932 368.5 112.4 36 .9 75.5 361. l 
1933 359.8 105.9 36.0 69.9 352.3 
1934 347 .8 84.l 34 .8 49.3 240. 4 
1935 346.3 78.2 34.8 43 .6 207.5 
1936 308.5 91. 7 30.9 60 .8 286.5 
1937 322.8 102.7 32 .3 70.4 320.l 
193Q Z94.6 92.7 2.9.5 63 .2 292.6 
1939 310.0 80 .8 31.0 49 .8 234 . 1 
1940 294.7 79.9 29.5 50 .4 234.7 
1941 292.5 79 .5 29.3 50 .2 222.6 
1942 301. 2 56 .8 30.1 26.7 107.1 
1943 297 . l 61.3 29.7 31.6 119.3 
1944 282.6 65 .7 28.3 37.4 138.8 
1945 301.2 65.9 30.1 35.8 129.9 
1946 291 .8 56.l 29.8 26.3 88 .0 
1947 339.3 53.1 33.9 19.2 56 .1 
1948 439 .2 56 . 7 43.9 12 .8 34 .8 
1949 548.6 57.7 54.9 2.8 1.6 
1950 660.3 81. 3 66.0 15.3 41.6 
1951 759.3 82.0 75.9 6.1 15.4 

TOTAL 5,600.9 

(a) from API Petroleum Facts an·~ Figures , 1971. 
(b) Calculated - lOS of capitalizat ion. 
(c) Calculated • Net income 11in1us income at 10% ret urn. 
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Jn supporting the waterways there was no direct intent to subsidize the 
petrolel.fll industry, but a major part of the movement on inland waterways is 
petroleum and petrolellll products (approximately 45 x109 ton-mi les in 1973). 
The cost of cons truct ion, mai ntenance, and operation of the waterways was 
about 0.1 cent /ton-mil e during 1973. (20) The second-order subsi dy for 1973 
was , t herefore, a,bout S45 mi ll ion. This prov ides an incentive f or the 

dis tr'i butlon stage of the energy system. 

A longer-range approach to est1mating the size of this subsidy is 
described under maintenance of Coastal Ports below. 

fla1ntenance of Coastal Ports--1950-1978 

ihe pol icy of providing waterways as free pub l ic highways applies also to 
coastal Great Lakes ports. In the same way there Is a second order subs1d,y to 
the petroleum Industry's use of the ports and channels . In ports that handle 
relatively large tankers~ the tankers present the reason for deepening 
channels since tank ers are usual ly the deepest draf t vesse ls that use the 
port. Therefore, a larger·than-proport1onal a,111ount of total dredging costs 
are In effec t a second-order subsidy to the dist r ibuti on stage of the 011 
energy system. 

Federal funds for support of navigat ion in both coastal ports and 1nl and 
waterways are provided through the U.S. Army Corps of Engineers . However, only 
a part of the coarnerce usi ng these waters involves petroleuo products. Tabl e 45 
lists the expenditures for navigation programs wi thio the Corps of Engineers 
and allocates those costs as a petroleum subsidy according to t h<! rat io of the 
tonnage of petroleum and petroleum products car~1ed to all water-borne t rade . 
The subsidy totals $6.9 billion for the per iod 1950 through 1978. At 390 
mill ion Btu/ton, th is is an i ncentive of 0.13 cents m11 11on Btu. 

The Jones Act of 1915--1915-1978 

Foreign ships are able t-0 provi de services at lower cost than ships 
sai ling under the U.S. f lag . The wages paid to U.S. sailors and shipbuilders 
account for t he dif f erence. However , i t is in the interest of the U.S. to 
mai ntain a f unct icning merchant f leet that woul d be available in wartime or 
other emergenc ies . Therefore. t he Jones Act was passed in 1915 to insure the 
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TABLE 45. 

P'eb'ol~ 
Proctic-t 

U.S. Anny Corps of Engineers Expenditures for Navigation 
Projects\~ ) (in Mil l ions of Dollars) 

l'e tro ltulr u(dl Cbr,.~t Doll1r \ 
• Pcr t lon of l'lo~-u, 

flU. l "i)lton.s lt> ..... -Smrt Tcn1 
fota l 1.'atar· 
8orn11 l r11de (•M!!f l tutelc) 

PeErol~ • 
l.ndustry e, 
S.ubsidx 

"" o.so<Dl 800.6 "°·' lffl 936.11 0 .,9) 6911.J ] 42.9 
TQ 0 • .C.59 174,0 79.'.I 
1976 842. J 0 .459 613.7 2'1J 
1975 741, 4 <1.431 551.2 1'10. 9 
191<1 139.6 0 .(Zl 497 .s 210.4 

'"' ?S9.e. (l.C.ll 461.0 198.7 

"" 681.8 0.422 420. 2 LJ7.J 
1971 687 .0 0.421 l!t2.S 165.2 
1970 605.2 0.)95 3411.0 131,S 

"'' 568.0 0 ,.331 392. 0 129.6 , ... 535.4 0.384 39Q.-O 145.9 

"" sos·.1 o.m 311 .1 142.6 , ... 488.• 0."6 400.2 l•6.5 

"" 473,S O.J?t 386.4 l4J, 7 

"" 461.• o.m 362.zlb) lll .3 

"'' ~70.3 0.401 321.1lbl 12!.0 ,,., 4S8.7 ..... 301.1 122.S 
191SI ~•3.9 0 .418 292.3 122.Z , ... 4(10.0 . .... 218.6 Ill .t 

"'' 429. 5 0 ."8 257 .3 lOS.O , ... 4lll.O 0.412 Zl8.2 89.9 

"" 419.3, 0 .111 189.4 10.3 

"" 406.0 0.311 lQ.O 53.1 

"'' 378.0 0.111 109.5 "" , .... JSO.J 0 .<104 9J.J 31,1 

"" 369.5 o:m .... 31 . l 
195? 357.6 o .... ! 100.Z "" ,,., 

0.!88 :J 152. 7 '"' ,,,. 0.]88 1~.1 "" Totel 1950· 1978 

1978 11oMfrl 
Petrofe 't" 
lnC11J t r y 
SllbS1d y 

~.) 
31S1.) 
tJ.i 

llJ.J 
29l.l 
Z18 .$ 
291.t 
116.1 ..... 
131.J 
230.1 

1-71.t 
27*. \, ..... 
2'91.l 
2SS.2 
lTS.O 
l64. J 

"'" 245.4 
tJS.t 
2~.!I 
Uil.1 
121.5 
99.2 
91.6 ,, .. 
99.2 

148.7 
160.5 

6.922.9 

(1.) R«w1J!ltfon p-oj~cts lneluck ( l J 11 av i 11~tla- :oto61cs. (2) cc11st1·11c: tlcn of th~l' tniJ ~rt• ir l , (3} cnt1itncttC11 ot tcc~s • •14 d..U, 
(4 ) Op~\1011 t 11d N<!lntcnllllCe of c;hamie.l s md bt-Ti>CM, 4nd ( S} Ol)crttlon tnd ntl~ten41!ce 1J! ioc:l::s ~d d wi, . 

!b! (Stlntt4d. 
e f'f'Oll t1lf h6ud!ll!l of t11e U11lted Sl•leS 'o~t,• ff,ctl Ve,,r l!ISt t l!rou;h f h u l Yur 1!)14'. 

(d) rnwi N'l Petrolen f <1CIS <1flll fl1111!'tS. 1971, ,49!' 29'io 1.\1\trbornc Cowtcrce of tbe lMi ted ~letcs t 11r?s {If E"9l11e1r s , llatlon•I 
P.ll'lnirlf1 1968-15, 

(e) The 11.11$10}' f$ Clleui•te<I a.\ tile 11ro1111e;t or ~tat e;q>ff!Cl lure a.n<i !Ile l'.lr<ICl!lrti (l't or lot•I ... ettrb11mt lr~t tl!ott. Is petrolcin and 
Pt-t r'Olt llfl l)t0411Ct$. 

(f) C',e.l 11111i.:r )'Mr . 



conti nued e.1stence of a U.S. ~lerchont f leet . The act spec1fies that only 
U.S. f l ag ships could be use<! f'or t ransport movements between U.S. ports . 

This act increases the cos;t of shipments of petroleum between U.S . 

ports. It 1s a disincentive fc1r t he t ransportation sector -of the oi:l 
industry. 

Deepwater Ports Act of 1974 

The cost of shipping petrcoleum is dl~ctly related to the size of the 
tanker . ~o existing U. S. port!: are able to handle the supertankers that can 
provide the lowest -cost transpcirt. To promote t he develop.11ent of su i table 

ports and at the same time prot;ect the env ironment . a Oeep-watef' Ports Act 

(PL 93-627) was passed in 1974 to provide for l icensing of deepwat er ports. 
The act pfovided funds for dev~~loping des i gn guidelines to assist with 

required envi ronmental 11npact !>tat1?11ents. The act also desi 911ated t he poYts 

as coornon carriers and~ fr1 addition, establi shed a liability t·rust f und. 

·rhe incentives prov1ded b.)r t hi s a-ct can be. evaluated ln tertns of the 
appropriation to implement the act. The incenti ve contributes to the 
distribution stage of the ener!tY system. 

There i s another aspect o-t' the act that might be considered an 

Incenti ve. The lhb1Hty trust: fund is to be bu11t by a cliarge per barrel of 
oil 11aved tlirough the port. This fund w111 grow to a ma.xlmum amount. after 
which c harges wtll not be co l lt!cted unt il the f und is reduced by claims . 

Maximum liab ilities are establi.shed at $150/dwt or $20,000,000, whichever Is 
less. This fund could be consildered an incen tive if the cost 1s l ess than 

would be expected for t he sanJe i nsurance pro~fded by a private insurer. if the 
damages resulting from an occu•·rence would be greater than the max:irin.R'll 

l iabi li ty, and if there are dif~ferent economi c advantages to supertankers of 

different sizes. Unt11 experi~?nce 1s obt,ined, t he net cost of these factors 

cannot be determined . 

The Deepwater Ports Act authorized an appropriation of $2.5 million per 
year for administration of the act . If thls ent1re amount were considered IJ_ 

subsidy to the petro leum Industry, this •'Ould total Sll.8 million for 
FY-1975-FY-1978 expressed Jn 1!178 dollars . 
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Deepwater ports off tile Gulf or Atl ant1c coasts wi ll tend to discourage 
d0nlest1c production s ince they will make the importation of foreign crude 
cheaper. They w111 favor do11estic refini ng. however, since very large crude 
carr1ers are too large for econom ical shipments of refined products from 
abroad. 

Trans-Alaska Pipeline Authorization Act 

The discovery of ofl on the Alaskan North Slope prov ided an opportunity 
to reduce U.S. dependence on foreign oil. The transportation of the crude of l 
to refineries could be accomplished most efficiently using a pipeline across 
Alaska. ln1t1al attempts at obtai ning permission to construct a p1pe11ne 
became bogged down in court cases concerning the environmental impact 
statements. The Trans-Alaska Pipeline Authorization Act (PL 93-153) specified 
steps to be taken for envi ronmentAl protection and the requfrements for 
environmental impact statements. In addi tion, the a~t estab l ished a liability 
trust fund. 

The federal funds appropriated to admin ister the act cou ld be ·considered 
a dfr~ct StibSidy to the d1Stribution stage Of the energy system. The 
liability trust fund will be bui lt from charges on pipeline throughput . 
Consideration of this government-operated insurance system as an incentive is 
simi lar to that for the Deepwater Ports Act, except that the Trans ... Alaska 

Pipeline Authorization Act does limit liability. 

>lerchant Marine Act of 1970 

The costs of construction and operation of U.S. fl~g ships are higher 
than for foreign ships. This makes U.S. ships less competitive and tends to 
interfere with the continued strength and growth of the U.S. Merchant fleet. 
A strong fleet is needed for national security reasons. In addition there is 
pressure from the maritime unions and the shipping industry to provide 
Incentives to U. S. shipping. 

The Merchant Marine Act of 1970 provided ship construct1on and operating 
subsidies for u.s. flag operators. Contracts to bu1 l d 28 tankers under th1s 
program had been established u of October 1973. In add1t1on, loans can be 

guaranteed under the Federl Shippers Mortgage lnsurance Program 
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(title XI) . (21) This is a second-order subsidy to the transpor t ation sector 

of the oi l Industry. 

The ship construct ion and operat1 ng subsi dies made avail able by t he 

Merchant !~arine Act of 1970 have be!::n used for passenger ships , general cargo 
ships, and other spee1a11 zed transports 1 as wel l as tankers . Therefore, it 
was necessary to est ioate the port ion of the total out lay used by the 
petroleum inaustry. The source of th is data was the Appendi x to the Budget of 
the U.S. Government f or FY-1972 t hrough 1978. The budgets f or t he l~aritime 

Administrat ion in the Department of corrme-rce provided actual out lays for 

FY-1970 through 1975 and an est imated outlay for 1976. In addit ion, t he 

amounts prograt1W1ed fo,-. const tuct ion fo-r different types of ships. were prov1ded 
In the budgets for FY-1973 t hrough 1975 . This breakdown was used to est1mate 

the propot t 1on of total const ruc t ion subsi dy to al locate to the petrol eum 
i ndustry. The budgets for Fv-1g75 through FY-1g7a di fferent iated between 
operating subsidies for bulk cargo ships and general cargo shi ps . This hel ped 

allocate operat 1ng subs idies to petrol eum. It was assumed that 50~ of the 

bu lk car go opera t ing subsidy went to tankers , {25% In ig75 when grain trade 

with U.S.S.R. was Included In the data). The ca lculations of the est imated 

subsidy ar e shO•n 1n Table 46 . The tota l subsi dy for the period 1970 

through 1978 was U ,300.8 111 11 Ion 1n 1978 dollar s. 

It should be noted that this is an Incentive In t hat the cost of U.S. 
sh ips would be higher i f the subsidy d'ld not exist . The cost of fore1 gn flag 

vessels is stil l l ower and in the absence of the Jones Act preference fore ign 

vessels would replace U. S. vessels , even with the subsidy . This subs idy i s an 
incent ive to domest ic refining and uti l i zati on but not to domestic product ion, 
s ince the subs idized ships are not normally a.llowed to ply between domest ic 

ports and thus cannot move crude oil f rom Alaska to t he West Coast, althOugh a 

si ,x-month permiss ion for use of subs idized tankers to carry oi l from Alaska 
was granted. 

World War II Pipeli n!? Construction 

Ear ly during World War IT , German LI- boat s sank many tankers carrying oil . 
fro.~ the Gul f ports to the East Coas t port s . cr~ating a need for crude oil to 
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TABLE 46. Subsidies frm the Herdlant Harlne Act or 1970 
(Millions of Collars) 

Current Dollars 
SMp ship "Operating Total 

Construction construcf11'" Operati ng Subsidy Subsidy 1978 Oo 11 ars 
..EL Outlay Tankers a _ Subsidt Tankers Tankers Total Subs id.i.; 

1970 89.3 so.o 205. 7 
8 2ri 

58.2 91.8 
1971 139.2 18.0 286 .0 11:4 c 89.4 144.2 
1972 143.3 lll.2 235.7 9.4 c 89.6 139.8 
1973 185.9 104.1 226.7 

16.2(} 120.3 176.7 
1974 <oo.3 112.1 257 .9 6.4 b 118.S 156.8 
1975 240.8 134.8 243.2 6.4 b 141.2 111.4 
1976 202.7 ll3.5 301. l 12.9!dl 126.4 145.0 
TQ 42.0 23.5 85.3 2.0 d 25.5 29.2 
1977 219.4 117 .3 343.9 12. 7(b) 130.0 140.0 
1978 156. 7 87 .s 303.2 12.1 <cJ 99.9 99.9 
TOTAL [,Joo.a 

b 50% of the indicated portion of the operating subsidy for bulk carriers. !a! Based oo 5611 of the pro9ramn1ed construction for tMk~rs 

c Based on Bl: of the total operating subsidy for bulk carriers and 50% of that 4"IOUnt for 
tankers. 

(d) 331 of the indicated portion of the operating subsidy for bulk carriers. 



be shipped over land to t ile refi ner ies in the East in order to supply the 
military needs . The Federal Government constructed a 24-1n. pipeline from the 
Texas oil f ie lds to refi neries 1n Illinois during 1942. During 1943 the 
Federal Government constructed a 20-in. pipeline from Texas to f J1 i no1s and 
then extended it to rlew Jersey. These were called the Bi 9 Inch and Utt le 
Big Inch pipe lines . An add1tionol 31 pipeHne projects were completed during 
World War I I. The U.S. Investment in these pipel ines was approxi~ately 
Sl61.5 oi ll ion . (2) 

The pipelines •~re Intended to prov ide for wartime ne<!ds , bu t ofter the 
war the Big Inch and Little Big Inch pipelines were converted to natural gas 
transmission , ..-lth the Litt le Big Inch later being convert ed to an oil product 
pi peline. Since the pipel ines were sold to private fnterest at less than 
replacement cost, this provi ded a subsi dy to the transpor tati on stage of the 
oil and industri es . 

1973 Program to Encourage Energy Resource Development 

In 1973 , 1t was not advantageous for oil companies to expand their 
refinery capacity within the United States as there were import quotas which 
rest r icted access to expanded sources of crude oil. In Apr11 1973 the 
restrictions on imports were suspended , 3n 11?f)ort license- fee schedule was 
established which imposed re latively higher fees for gasol ine and residual 
fuel oil s than for crude ($0.63/bbl versus $0. 21). In addition, U.S. refi ners 
could obtain duty-free quotas for i~parted crude equal to 75% of new refinery 
capac ity for a per iod of 5years. 122 l 

This was a f i rst -order incentive for the reftn1ng stage of the energy 
system. 

Federa l Support of Highway Construction--1916-1978 

Start ing with the Federal -Aid Road Act of 1916 and extendi ng t hrough the 
901' f inancing of the lnterstate Highway System, l:lle Federal Government has 
suppor ted highway const ruction.(Z,p 183•184) This has made auto1110b11 e and 
truck travel easier) more economical, and saf er and has thus stimulated oil 
consumption ~ especial ly gasol ine . Asphal t for paving al so was in greater 
demand . The need for gasoline and diese l fuel , in t urn, has stimulated demand 
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for domestic and foreign crude oil and has resulted in increased domestic 

production. This effect has been so indirect that it is not quantified here. 

Subsequent to the 1973- 1974 oil embargo Congress enacted a nati0<1al 

55 mile per hour speed limit. This, plus state energy conservation programs 

which discourage driving, can be considered dls1ncent1ves to the use of 
petroleum. 

Waste Disposa l and Envi ronmental Problems 

The petro 1 eum-produc1 ng industry faces several types of waste disposal 

and envirorrnental probl..,.s: first 1n getting approval fo·r siting of 

exploration and production activities (for example , !lleeting the requirements 

of the Nat ional Environmental Policy Act); second, regulations affect dril l ing, 

operati on, and ultimate abandonment; finally, there are regulations that affect 

transpor tation, refi ning, marketing, and ul timate utilizat ion. The iinpact can 

be delays, out-of-pocket cos ts, and increased energy consumption. A recent 

study analyzing 60 existing and potent ia l fe<leral and state r egulations (many 

of the latter required by federal acts) estimated t hat their cost was about 

$600 million In 1!165 and rose bo about $6 b1 1l l<lfl 1n 1976. <23) Any reduction 
of demand caused by this i mpact would reduce imports, not domestic production. 

}lowever, .some production has been lost, particularly fn the Bakersfield, 

Cal 1fornla area . There some boi lers that used to generate steam for injection 
to enhance oi 1 recovery have been shut do1.ttn because of sul f ur dioxide emission 

regul ations. In the f ields cl assified as old oi l, the cost of scrubbers is too 
high re lative to the value of the 011 and the fields were shut down. The 

recent decontrol of heavy oi l p·rices may solve this problem. Extra e.t1ergy 

required for pollution abatement i n the oil industry during 1976 was estimated 

at 500 tril li on Btu, close to 8:3 mil lion bbl of oi l. (lJ) 

These figures do not inclu1de t he extra cost and gaso line const.at1pt1on 

brought about by emission contr•ols on cars. 

Environmental regulations are enforced by t he Geologic Survey for drll li ng 

rigs and platforms on the Outer Continental Shel f, by t he Coast Guard for all 

water-re lated transpot"tat1on si·tuations, and by EPA for .sll non-transportat ion 

water cases ond all fe-de:ral air cases on land and fn stat e waters . In "ddf· 

tion , the states al so enforce ru les and regulations. some of which h~ve been 
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developed at federal ins1stenci! . Since ·t he regulat ions were not designed as 

di rect i ncentives for ~roductii:in, the enforcement cost is not incl uded her e. 

In t he petro leum refi ning and transportat ion category~ there are three 
separate maj or i ncentives, al l connected with transportation. High yields 

allowed to encourage oi1 pi pel ·l nes are considered a requirement . The value of 

the i ncentive, $5.6 bil l ion, WilS ca lculated from the difference between the 

actual yield and a baseli ne 10:' for the period 1921-1951. Funds spent to 
mainta in por ts and water ways, ~G6. 9 billion from 1950 t o 1978 are a.Ssfgned to 

traditi onal services . Di rect 1:onstruc tion and operati ng subsi dies for tankers, 

a disborsement , amoonted to $! .. 3 bill ion during the period 1970-1978. Total 

Incent ives for the petroleum r<!fi nlng and transpor tation category are Sl3.8 

billion . 

COllCLUSIOOS 

Petroleum used for nontrarlsportati on-re 1 ated res1 dent i al and coornerc ia 1 

pur poses i n 1978 amoonted to 6 .. 4 quadril l Ion Btu, aboot 22% of the energy used 

for thi s purpose. For industr·i.al uses it const;tuted 26% and 97% for transpor· 

tat ion. In addition, oil prov·ided about 17% of the energy used for e lec tr icity 

generation . 

The ch ief i ncent i ves and their costs are shown in Table 47 . The costs of 

environmental controls are not incloded here s i nce t heir intent was neither to 

encourage or discour age prod\Jc1t-ion. 
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TABLE ~7. S-.ary of Oil Incentives by Type (in Hllllons of 1978 Dollars) 

Disburse- Require- Tradlthinal Hon tr ad. Market 
lncent 1ve Area Taxation .... l 11tnts Services Services Actlvlt.x Toul 

Res••rch and DeveloJUent 1,287 

on £xplorallon and 
Production 

Goologlcal Survey-dat a 574 
Bureau of Land Manage-

1nent- leasl ng 498 
Bureau of Mi nes-data LS 
Stripper ... 11 pri ce 

Incentives 16,840 

"' Incenti ves for ""'" 011 33 .340 ,. 
Economic Regulati~r 0 

Adllfnlstratlon a l,708 
Inung1ble ctr1111n9 

expens I n9 15,449 
Percentage depletion 

allowance 40,003 

Petrole .. Refining and 
Transport1tlan 

Hlr. y1eld on pipelines 5,601 
Ma ntenance of ports 

and waterways 6,923 
Subs1d1es for tankers 1,301 

Total 55 ,482 1,301 57 ,4$9 6 .923 1,879 498 123,572 

(•) Includes Strategic 011 Reserve. 
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VIII. NATURAL GAS ENERGY lllCENTIVES 

This chapter deals principally with the federal incentives applicable to 
t he transm1ssion and distribution of natural gas from t he gathering point to 
the consumer. Incenti ves for product fon that are closely related to oil 

production , such as percentage depletion, were described in Chapter Vil. This 
chapter focuses on t he incent ives affect ing the pipeline companies and the 
residential consumer . As discussed below, t he largest Incent ive, wel lhead 
price contro l of natural gas, i s now a negat ive incenti ve for the producer . 
Most of the federal i ncentives in t his area of ser vice can be ascribed to the 

organi zation and work ings of a single federal agency. the Federal Energy 
Regulatory Co111nission (FERC)and its predecessor, the Federal Power 
Conm ission (FPC); hence, we have analyzed its expenditures in regula ti ng 

natural gas. 

Federal incentives are described in the fol lowing sections in terms of 

the relevant historical and e<::onomic condi tions prevail ing at the time the 
incentive was implemented. Foll owing the init ial sec tion on R&O, the sections 

are roughly ~rranged in a sequence f rom exploration and product ion to the 
f i nal sal e to the consumer . 

RESEARCH AHO DEVEl OPMENT 

Whi le federal expenditures for research and development of processes for 
t he production. tran$~ission, and ut1 1 1z~t1on of synthetic natural gas are 
consi dered to be a direct Incentive fo·r the increased uti l ization of coal, 
t hey can also be considered to be indirect federal ai d to the natural gas 
transmi ssion companies. These c0ilpan1es can expect to profi t f rom the 

government ' s research progr~s on synthetic fuels that they can transport and 
sel l to the1r dist~1but1 ng companies. Research cost s for coal gasif ication 
wef"e included 1n Chapter VI, Coal Energy incent ives . The ·research doll ars 

spent by the feder l goi.·ernment to increase oil product ion can reasonably be 
ex pee ted to increase gas product ion, s ince: gas is often found ·,;1th 011. The 

cost of t his researcll ~as analyzed In Chapter VII, Oil Energy l ncentives . 
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To compensate for the fact that gas reserves are being used faster than 

new discoveries are being made, the ~as Industry feels that Its technology 
base must be significantly expanded. (I) To accomplish this, the nati on's 
natural gas d1stributi 0tl and tr~tnsm1ss1on cooipantes have joined t-09ether to 

Form tho Gas Research Institu te (GR!) . GR! is modeled after the Electric 
Power Research Institute (EPRI) and 1s funded by a charge passed on to 
consulllCrs . EPRI 1s eligible to receive R&D funds from Its lllelllbers, who pass 
t he cost on to the conslSller. Tt•e FERC annua l Ty reviews the GRI research 

program and budget and authorlzE!s advance payments by the pipeline C""'Panles 
tn support of the approvC!d progr·am. Federal authorization of such R&D 
fnstitutes constitute an incentive for increased production and consumpt1on of 
natura 1 gas at -the expense of th1e consumer, not the taxpayer. A 1 though the 

federa l government's efforts to increase gas production by nuclear explosions 
could be considered as • direct locent1ve to the Increased production of 
natural gas, 1n this study progr·ams such as Pl owshare are considered a dtre<:t 

incentive to stimulate the use c•f nuclear energy and are counted in 

Chapter IV, Nuclear Energy lncen1tives. 

EXPLORATION 

In recent ,years, the natura.1 gas pipeline companies have acknowledged 

the lr continufng dependence on o+i 1 and gas exploration c~an1es. Since 

exploration and drilling is a capital intensive business characterized by high 
costs and risks, the natural gas pipeline c~an1es adopted a policy of 
ad vane i ng gas payments to dr fl li ng and exploration companies. This was 

intended t-0 st imulate exploration and assist them in developi ng s i tes where 
large quantities of gas are expected to be found . This can be interpreted as 
an indirect incentive for an eventual increase in supply and consumption of 
natural gas. The FERC has now discontinued this pal Icy except for payments up 
to 30 days In advance of delivery. The cost of this incentive 1s related to 
the interest on advance payments, which was an indirect price 1ncrease. This 
Incentive was small and is not quant1fled In th1s study. 
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PRODUCTION 

Wel l head Price Control s 

In 1954, in the case of Phil l ips Petroleum versus the State of 

Wisconsin, et al .• the U.S. Supre111e Court ruled that producers of natural gas 
were subj ect to the same price regul at ions as companies transmitti ng and 

distr ibuting natural gas . The Cour t r ul ed that 

;•Regulatfon of t he sales in int er st ate cOITT11er cc for r esale made by a 

so-called independent n4tural gas producer is not essentially 
different from regulation of such sales when made by an affiliate of 

an interstat~ pipe line company. Jn both cases, the rates charged may 
have a direct and subst antial effect on the price p41d by the 

ultimate consumers . Protection of consumers ~ga1nst exploitation at 
the hands of natura l gas companies was tile pr1ma:ry a11n of the Naturbl 
Gas Act ." (2) 

The intent of the Court appears to be clear; consumer s ~~re to be 

protected from the poss ibility of rapid ly ris ing fuel bi l l s once they were 

conrni tted to a natural gas sys.tem. It is felt that this assurance to t he 

constl'fler has resulted in increased consll!ler confidence and ult1mate ly in 
increased consumption of natural gas. However . t h-is ince ntive for t he 

consumer bec~'l!e a disincent ive for explorat1on and product1on once the gas 

surpl us turned to a shortage. 

Pr ior to about 1967, t here was a surpl us of natural gas. and average 
prices of g~s sold intrastate and to interstate pipeltnes were essentially t he 

satDe, wl th slightly higher prices For interstate gas . <2> Intrastate pr ices 

for new gas began to 1ncrea.se sli ght ly over interstate prices star t ing 

i n 1969 , -.ei t h dramatic increases from 1972 to t he present . Gas production 

peaked 1n 1973, decreased an average of 6% per year tbrough 1975, and has 
dec·reased an average of 0. 7~ i n recent years . This decrease. co incident with 

t he effects of the of I embargo, cont r1buted to t lle greatly increased prices of 

int rastate gas and decl ining purchases by interstate pipel ines. In 1975, the 

FPC t ook action to incr ease tnterst.ate pri ces; however, interstate pipeline 

sal es were s:t i11 decli ning 1n that year because of lower a.i•Ounts of gas 

d1scovered. 
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Regulation of interstate pi·ices 1s cons idered •S • subsidy or 1ncentive 
for the use of natural gas. Ho\'9ever, it has been a d1s1ncent1ve to new 
natur• l gas production since 1969. Because of outstandi ng contracts. it did 
not show up as a disincentive in the average f igures until 1974. The 
following analys is estimates th<! 4111ount of this incenti ve thl'Ough 1978. 

T•b le 48 w•s coostru<: ted f 1"1lm avo11 ab le stat 1st ics start ing with 1955, 
the first ye•r the Supren>e Couri: dec1slon had Much effect . This analys is 
asslllles th•t • 11 interst•te g4s cou ld be sold at Intrastate prices, and that 
the dffference between interstate and 1ntr4state prices can be considered the 
incentive for prolllOting productiion of n•tural gas. This price difference 
mult ipli ed by tot•l interstate 11ipel1ne sales per year gives an estimate of 
the tota l amount of •subsidy ." vlflich was corrected for inflation . From 1955 
to \g73 t here w45 a net· incentive to the producer , but during the period 
1974-78 H was a net dis incentive. Holding the wellhead price below the 
intrastate level has been a net saving for the consumer who is getting 
service . It has meant a net co~;t to those denied service because of a Jack of 

gas. 

The cost of wel lhead pr ice controls was assigned to the requirements 

category. In the early days of natura l gas ;t was ca lculated frO<I the higher 
price received by sel li ng to the: interstate market times the voltne. In 
recent years the average interst;ate price has lagged behind that of 1ntl"astate 
gas, producing a negative incent:ive . The total net incentive has amounted to 

a negative $1,048 mi llion for th1e period 1955-lg78. 

N•tur•l Gos Pol icy Act 

A substantia l direct incent:i ve to producers is the relaxatioo and 
eventual removal of wellhead price controls on nat ural gas as provided in the 
Natur•l Gas Poli cy Act . Tile Act. class if ies natural 'gas i nto several 
c•tegories, based primarily uponi the cost of production. Each category is 
all Qwed a certain ~aximum price escalated each m0<1th by a prescribed formula 
which fnctudes the rate of inf la.t fon. As a resuJt of thfs new prfcing 

mechanism~ wel lhead prices have been al lO'JCed to r ise much higher than under 
the previous syst.em. This amoun 1ts to a reduction in a production 
dis incentive . or a net incentive1 for production . Because the Act did not 
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become effective unt11 December, 1978, however, and because of widespread 
confusion ebout the various provisions , it had minimal 1mpact 1n 1978 . 

Furthermore . any pos1tive 1mpact upon Interstate gas supplies was t o some 
extl!llt counterbalanced by the extens1on of pr1ce controls to gas production 
dedicated to intrastate markets. The overall Impact of HPGA on natural gas 
production in 1978 is considered to be too small to be measured. 

Roll -In Pr icing of Supp lementar,y Gas Supplies 

The FPC has t raditionally had a policy of requiring "ro lled- In• rates on 
pipeline sales. Under t his policy the costs of newly acquired gas suppl ies 

are a_veraged in w1th the exist 1 ng gas supp ly costs and recovered through a 

single rate structure applicabl e to all customers of a g1ven class, bot h ol d 
and new. (3) The averaging of prices takes place at all leve ls (i.e., 
producer to pipeli ne company) pipeli ne company to distribut1on con)J>any, 

dlstr1butlon c()lllpany to consumorr), wi th the result that the price pai d by the 
new consl.l'Rer does not completel .Y reflect the incremental price of the new 

product1on . Rolled-in pr icing encourages pipelines and distributors to sell 
gas at less than ·t he incrtDental value of producing and transport ing 1t , 

N>Sulting in a hi gher demand for natural gas than would be the case if ne~ 
pur"chasers had t o pa,y prices based only on the actual cost of producing and 
dfstributfng new gas. This i s a direct incentive for natural gas p·roduction, 

use and product1on of synthet1c natural gas, and importation of liquified 
natural gas (LNG). (Evorn with •wel lhead price controls, the impact on domestic 
producers also has been favorab le since wellhead prices have been a1 1owed t o 

r ise).(•) This incentive coul d not be quantified since elastic iti es of 
demand for ex isting and new c us·tomer-s were not avail abl e . 

The llGPA N!<!Uires incrementa l pricing of certain categories of hi gh cost 

natural gas for use 1n 1ndustria1 boi lers, and ultimately for other 1ndust r 1al 
uses as well. Once tf'e incremental price of natural gas rfses to the l evel of 

a substitute f uel (either No: 2 fuel oi l or Ho. 6 fuel oil), then additional 
cost incNOases are ro l led into the rates of other customers . Most of these 

(a) ln some recent cases, increiaental pr icing of Imported LllG has been 
adopted by the Coll'llission, however, It has not yet been appli ed t o 
domestically produced gas . 
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p·rovlsions, which are yet to be final 1zed, will take effec t ;n November 1979, 

wi th other s t o follow at a later date. Thus incre..11ental pricing had no impact 
through 1978, t he per iod of this st udy. 

industry Purchases of Intrastate Gas Transmitted in Interstate Pipel ines 

Due to the shOrtage of natural gas i n recent years, in 1975 the f PC 
relaxed its policy of prohibit ing t ransportation of intras tate gas in 
interstate pipel ines in order to ~ake more gas avai l ab le to industri al user s 
dur ing peri ods of low supply. FERC Order 533 authorizes interstate pipel ines 
to transport gas purchased intrastate by hi gh- priority industr-i a l use-r s . (4 ) 

THle Ill of t he NGPA allows FERC to authorize inter state p;pennes to 

transport gas on the behal f of intrastate pipel ines or local distribut ion 

co11Paoies~ or to authorize i ntrastate pipelines to transport gas on behal f- of 

the others . The authorization may be for a two year period with a two year· 

extension. 

This policy acts as a direct Incentive for the utllizat ion of natural gas 

1n that lndustrt al users in nonprodue1ng s tates are able to receive gas 
through t he interstate pipel i ne system. !t ls also an Incenti ve for producers 

of gas not conrnlt ted to the interstate system. 

Interstate Pipeli ne Purchase of Intrastate G.as 

FERC procedure 2.68 all0ti•s i nterstate pipeline companies and d istributi on 

companies to buy gas f rom int r astate gas CCKnPanies {not producers) at 

unregulated prices for 60 day peri ods. subject to FERC approval . This act s as 

an incentive to product ion (or avoids the d isincent ive of we l I head price 

control) , but the volunes sold have been small and hence the incentive is not 
quantified here. The NGPA al lows t he Pres ident to authorize such purchases 

for up to four months under a decl ared emergency. This provision has not yet 

been ut ilized. 

TRMSM!SSION 

Natural Gas Act of 1938 

The gas i ndustry began marketi ng manufactured gas in this country 

in 1816. The fi r st cor porat1on organ!ted to distr ibute natural gas was in 
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Fredonh, New York, in 1858. However, the technology to transport natural gas 
economical ly and eff iciently from the producing southwest states to large 
parts of the country ~as not developed until the late 1920s . 

The gas industry ~•S the second industry to be designated a public 
utili ty , after the water supply industry. A public utility i s an industry 
that furnishes what are genera l ly considered to be essent1o l services to large 
part s of the population. The definition and concept of a public utility was 
derived from early corrrnon law of England. Early English courts regulated 
certatn occupa.t1ons "affected with a public interest," requfr1ng that they 

• serve ai ·1 who apply within the franchise area 

• serv.e the max imu11 requireme.nts of a customer 
• provide safe and adequate service 

• prevent unj ust discrimination 
• charge a reasonab le price for service rendered. 

As the natural gas industry required the 1nvest11ent of l arge SU!ls of 
cap ital over an extended period, it was natural for the gas companies to 
evolve as large w~nopolies, each able to serve wide 9eo9raph1c areas without 
t he inf luence of competition frOOI other gas t ransm1ssion col11j)anies. Two or 
more such uti li ties serving the same area would result in costly and 
unnecessary duplication of facilities. 

By defining an Industry as a "public utility," benef its are realhed by 
both the utility and t he population served. The principal obligations of ,, 
co,_11pany as a publ1c util1ty are: to serve al l who request servi ce if it can 

be reasonably supplied, to serve its customers without unreasonaJ>le 
discrimination, to set rates which have been judged reasonable by regulatory 
authorities and have customer acceptance, and to maintain adequate and s afe 
facilities. In return, the companies desi gnated as publi c utl l1ties are 
compensated w1th the following benefits : the opportun ity to earn a fair 
return upon the value of I ts property used and useful in publ ic service, 
franchise rights in its area of operatf on, exercise of eminent domain, and use 
of public ways.Cl) 
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The. natural gas companies were in iti al ly regulated by state and local 
agencies . However, with technological advances in pipeline mater ials and 
joining, pipeline companies experienced tremendous growth between 1926 
and l932, expanding r apidly into the interstate market . Sy the early 1930s, 
conce·rns were ra ised that no regulatory body had influence over gas produced 
in Me st at e and transported by a company for resale in another state . (a) 

In 1938, the Hatural Gas Act was passed, giving the FPC r egulatory powers over 
transmiss ion COl'lpanies operating in ·interstate markets. 

Essentially , the Federal Government a110'14'S the interstate natural gas 
transmission cClfflpanies to operate In a. a.onopolistic manner. Because of the 
tremendous amounts of money whfch must be spent on equipment and plants wh~n 
establishing gas transmission lfnes. it is be~eficial to the ccxnpany t o be 
assured of a market. The FPC requires t he company to obtain a "certif icate of 
convenience and necessity"' before 1 t. grants autho-r ity to that company t o buil d 
and operate a new natural gas ptpelfne faci li ty, to extend an ex;sting natural 
gas facility, or to sel l gas in interstate com:nerce . (S ) The natural gas 
transmission company is responsible for investigati ng the demand for lts 

product over a specified period of time. usually 20 years. and to detnonstrate 
that it can pro'/lde th is l eve l of service over the sanae tfrr1e frame. The 
customers are therefore assured that once the_y are hooked 1n to that cCJTipany ' s 
pipel ine , t hey will receive the amount of gas tha·t has been predicted to be 
needed within a certain period. Thus, by government regulation of price and 
supply, t he consumer's confidence in gas SYpply fs kept h1gh whi le prices are 

held low. resulting in increased use of natural gas. 

In retum for tile ser vices rendered to the public by public ut111t1es, 

the ut11t1es are generally granted the r ight of eminent domain or use of 
public right of way. The rtatural Gas Act of 1938 extended this right to 
natural gas transmiss ion c0111panies by prov1d1ng that any holder of a 
certification of publ ic convenience and necessity may acquire right-of-way 
a_nd/or ot her property required by exercising the right of e111 tnent doma1.n. 

(a) These concerns arose over the waste of gas , the desire of consumers for 
cheap gas, the monopoli stic control of pipel ines by producers and gas 
uti li ty holding companies, and d iscriminatory rates charged distribution 
companies. 
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Th1s r1ght may be exercised fn fl?deral di strict court s or in st ate courts . 

Th1s right has obvi ously incre:!sed t he consumption and utilization of natural 

gas by great ly reducing the t1rne and oxpense that would have to be spent in 
negotiating for land r1ghts w1th private or individual land owners. 

The ut i 11 ty status grantecj to i nterst at e trans111 ss ion companies as a 
result of the riatural Gas Act \.-as a boon to producers s ince the pipeli nes 

could be capital ized at a h1gh debt- to- equity ratio by Issuance of new stocks 
and bonds and did not produce ii drafn on the cash f low of the 011 co!ITpan fes. 
I arge and sma 11, t'lat were the producers . At the t 1me there lt.•as surpl us 

production capac1ty and by fat'llltat1ng access to markets, production from 
bot h oil f i elds and nonassochtted gas fields was encouraged. Th1 s 1s one of 
the principal reasons that the cos t of the fERC's gas r egulation activities 
can be counted as an 1ncent 1 ve .. 

Overal l Estimate o( _the Cost otf Gas Regulatory Agenci es 

The principal federal inct~nti ves to the natural gas transmission and 

di stt1but1on co~panfes have oct:urred through the establ istxnent and actions of 

the FPC and FERC . The passage of the tlatural Gas Act i n 1938 tharged the FPC 
with re gulating the interstate aspects of the natural gas industr ies. 

Add itional resPQns1 bi lities of the c011111ission are the regulation of the 

Int erstate t ran51111sslon of elec:t r lcal power and oil pipelines. 

The amount of money spent by the federal 6over1V11ent for this incentive t o 

t he nat ural gas tranSifl1ssion and d1stribut 1on canpan·res, was estimated f rOlll 

the Appendix to the federal Bu1fget. Costs estimated in this manner included 
the cos ts of admini s trat ion, pnrsonnel, and equipment that wcrl? involved in 

regu lation of the natural gas l~isosmiss1on and di stributi on i ndustries by the 

c011111i ssion. The money allocat1~d to the FPC for this purpose was recorded for 
each year from 1g4g to 1977 . and to FERC for 1978. f rom !938 to 1948, the 

allocation of FPC funds for ga!i regulation {as opposed to electrical 
r egu lat ion) was not recorded In the Append ix to the Federal Budget. 
Discussion w'ith F!RC ·indicated that a further breakdown for those years was 
not available. An est imated 2CJ% of these costs, however. were ass1.111ed fn 

light of the t rends in f unding for t he t wo functions In la ter years . 
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Table 49 lists the amount appropriated to the FPC (and FERC) feyr regulation of 
t he natural gas transm ission and dist ribution companies in const ant 1978 

dol l ars.. (Note that regulation of producers is consi dered a negative 
incentive starting in 1969. } 

Pipel ine Safety Programs 

The Oepartment of Transportation has the responsibili ty for carrying out 
t he natural gas pipeline safety program authorized under t he Natural Gas 
P1pel l ne Safety Act of 1968. lhe mfnfmlfll safety standards for natural gas 
pipel ines ~re also established by this act. Through charging a federal 
agency with this reponsibility the Federal Government has, in effect, provided 
a direct 1nceotivc for the natural gas trans~ission and distribution cCXt1panies 

by helping to provide the personnel, equiixnent, and act ivities requ ired to 
carry out a natural gas pipeline safety prograro. Tiie cost of this incentive 

has not been large and therefore is not included. (In 1976, the Materials 
Transportation Bureau of DOT spent $1.86 million altogether and the National 

Transportation Safety Board, an independent agency, spent $2.39 m1111on 
investi gating surface accidents and license appeals for fuels and nonfuels.) 

The incentives in t he transmission of natural gas are dominated by the 
costs of actninistering the industry by the Federal Energy Regulatory 
COl!lllission. The costs of pipel ine tar iff administrat ion were considered as 

positive in al l years. However, the costs For regulation of interstate 
producers were considered negative st art ing fn the year new tl)(ltract pr1ces 
were lower than those for intrastate gas. The total net incentive for the 

period 1938-1978 amounts to $248 million. 

UTlllZATION 

Regul ation of Impor ted Liquefied Natural Gas 

The policy of the gover nment on the regul at ion of LNG seems presently to 
be in a state of f lux and definit ion. The flrst major prtteeding before the 
FPC involving proposal s for long-term LNG imports and construction of

substantfal term1na1, regas 1 f lcation~ and t ransportation facilities was 
Ofstrigas Corporat ions Opinion No. 613, issued in March, 1972. (4) This 
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TABLE 49. Estimated Net Incentive Due to F£RC Regulations of 
t he Natural Gas P1pe11nes and Interstate Producers 

Fiscal Year 

1978 
1977 
TQ 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
196Z 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1938 to 1948 

Total 

Regulat Ion of 
Interstate 
Producers 

-6,970,000 
-6,114,000 
-1. 412. 000 
-5,033,000 
-4.983,000 
-4,017 .ooo 
-3.527 .ooo 
-3,974,000 
-3,977 .ooo 
-3,825,000 
-3,244,000 

Regulation of 
Pipelines 

14,034,000 
12,311,000 
2,842 , 000 

10,133,000 
JO, 535, 000 
7,757,000 
6,575,000 
5,843 ,000 
5,068,000 
4,659,000 
4,319, 000 

I/et lncent1ves<•l 
1978 $ 

7,064,000 
6,674,000 
1,540,000 
5,493,000 
7 ,463,000 
7,058,000 
7,043,000 
4,816,000 
3,263,000 
2,512,000 
3,041 ,000 

13,396,000 
14 ,663 ,000 
14,059,000 
14,404,000 
13,921,000 
13,238,000 
10,912,000 
10,108,000 
8,824,000 
8,080,000 
6,672,000 
6,083,000 
5,699,000 
5,290,000 
4,841,000 
4,400,000 
3,891,000 
3,891,000 
3,925,000 
3,234,000 

22 ,359,000 
248. 341, 000 

Source: Appendix to the Budget of tile United Stat es Government. 
{a) 1969-78 the cost of regulati on of Interstate producers was talten as a 

negative incentive. The final incent ive also includes cost of regulation 
of pipelines, other gas programs. and a pro rata share of general 
expenses, from Appendices to the Federal Budget. 
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opinion invol ved the regulat i on of imp~rted LNG to be used sol ely in 

intrastate markets where the primary use was antic1pat~d to be peak· shar1ng In 

e lectri c generation. The FPC rul ed not to regulate such gas, s tating, 

We are, 1n effect. inviting venture capital int.a the development 
of LNG import projects a:nd, to the extent that these projects are 

intrastate i n nature , we are express ing our int.ention not to regulate 

theo. We are ftrrnly of t he opinion that the exemption of these 

projec ts from the federal regolatory umbrel l a wi l l make them 1110re 

attractive to privat e investors and lead to more gas at a l ower pr ice 

to the consumer, and eff ec t this resu lt sooner t han i f •....e control led 

every detai l and dec i s ion r e l ated the reto . 

H"""ver , the FPC dec i de<I to regul ate l NG which would be imported for 

i ntetstate transmissi on and sal e and intended for base l oad purposes in a 

proceeding brought by El Paso-Col umbia Corporation. In this proceedi ng, 

t he FPC not onl y decided to reg ulate LNG cross1ng stote borders, but stoted 

that the LNG would hove to be i ncrement a1ly pr iced by pfpel1ne purchasers . 

This rul1ng has recentl y been reversed, a11ow fng roll -in pr1c1ng. 

With t he establishment of the Department of Energy i n 1g77, the 

regu lation of imported natural gas ~as di vided between FERC and the Economic 

Regulatory Acllinlstration (ERA) . Author ity for siting of faci lities and 

pricing to customer s remains with FERC. All other i ssues, includ ing 

certification to import and t he price paid for the gas. are within the 
province of ERA. At thf s poi nt, it appear s that cost of t he gas is t he major 

determi nant of whether or not an import cer t if icate wi l l be granted. In 

approving tari ffs , FERC has recently te nded to f avor sa..,e degree of 

i ncremental pr1c1ng to those customers who stand to recei ve the greatest 

benefit f rom t he gas. These po l icies wi ll become better defined as additional 

decisions a.re handed down. 

The s t atus of imports of LNG i s neither an incentive or dis i ncentive for 

produet1on s1nc.e LJfG i s more expensive than domestic production at unregul at ed 

pr1ces . 
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Priorft fes Establ i shed on Gas p,urchased and Transmitted In Interstate Sys tems 

A N!cent rul i ng by t he FPC in response to the current shor t ages of 

natural gas overrode a 11 the co11)tract s previous ly est ab 11 shed between 

producers, t r ans"11ss ion cooipanlo!S , and distr ibut ing companies . FPC ruled In 

Order 467 in J anuary, 1973, that natural gas should be directed on a priority 

basis for purposes of home heat·ing and consumpt ion. Co:rrnerctal est abl ishments 

'1ere given a higher pri or ity than Industr ial cooipanfes. The NGPA provides t he 

President with add itional al loca,tion authority to be used i n an eirierge ncy 

sit uati on. 

Whi le prlorf t iz fng consumer groups for allocating the supply of natura l 

gas does not increase the amounlt produced or ut1 11zed , it does increase and 
stabilize the llll!Ount of naturol gos avai l able f or hOme heat ing and other 

uses . It can t herefore be cons·idered to be a d1rect federal 1ncent1ve toward 
that end . 

.J1lLCl ean Air Act of 1970 

The Clean Afr Act i\mendmenl:s passed in 1970 effe<:tively Hmlted the 

amounts o·f pollutants that coul cJ be rel eased 1nto the envfrorvnent from various 

processes. Many power plants •11d l ndustr1al users had been burn ing coal or 

other l ow-cost, high pollutant- potent i al fuels; however, due to enactment of 

these amendments , mMy plants conver te<I to use of gas as a clean, effici ent 

fuel . Passage of t hese amendrner1ts can theref ore be cons i dered as indirect 
federa l incentive to industries to use natural gas, thereby increasi ng the 

product ion and ut i li zati on of this fuel. The effect has been small due to the 

curt•flments of Industrial use 11nd the passage of the Act c i ted i111'1>edlately 

below. 

The Energy SUpp ly and Envlronlllental Coordination Act of 1974 

DOE is mandated to prohibit: coa l burning ele<:tr fc ge<ierat fng pl ants fr001 

swttching to gas or 011, which i1t does through issuing •prohibit ion orders. • 
OOE can issue prohibition order~; or forbid the use of oil or gas i n power 

plants now using 1t If a switch to coal Is feasible in terms of pl ant design. 
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This law, of course, is intended to be a disincentive for natura l gas 
ut i lization but has no impact on product ion since gas 1s in short supply. 
(Recently, DOE has encouraged the opposite, namely, replacing imported fuel 

oil used in power plants w1th natural gas . ) 

WASTE DISPOSAL 

Althogh the natural gas tndustry does not ha~e t he severe waste disposal 
requirements of t he nuclea.r and coal i ndustries, it does have a few due to the 
presence of poisonous and corros1ve hydrogen sulfide in cert~in natura 1 gas 
suppl ies. This so-called sour gas fs f ound primarily in Texast F1ori da. 
A·taba11a, Miss1ssfpp 1 ~ New Mexico. and Wyomfng. To reduce corrosion problems, 
the hydrogen sulf1de Is scrubbed from the gas by an illline or caustic 
sol ution. Amine si;:rubbing 1s the pl· h1ary process osed today. The ami ne is 
regenerated by heat ing lt to drive off hydrogen sulfide as a concentrated gas 
stream. Because of 1ts poisonous naturet the released hydrogen sulfi de is 
either f lared or convert~d to element al sulfur fn a Cl~us or similar sulfur 
recovery plant. Si nce flari ng releases sulfur dioxide to the atmosphere, 
pollut ion regulations place strict limits on f laring. The regulations are 
part of State Implementation Plants (S IP) f il ed under the requirements of the 

Clean Air Act .as amended in 1970. The SIP requirements are des igned to bring 

each stat e's ambient air qual ity fnto li ne wfth the state' s standards 1 which 
oust meet or exceed the federal amb ient standards. Each state has a s lightly 
different approach but in practice f lar ing 1s forbidden when t he sulfur input 
i s 2 to 5 t011s per day, dependi ng on the state. ( f lar i ng is forbidden in 

Florida.) Since a Claus pl ant of 20 long tons per day is economical because 

nf the value of the recovered sulfur, t he penalty of these regula,t ions on 
producers 1s small. 

Florida. Oklahoma, and New Mexico have rcgu1at ions requir ing that new 
Claus plants be desi nged to abate about 99% of the potential so2. This ls 

to be compared with the 94 to 96% reduction obtained i n the standard 2 or 

3 stage Claus plants. In prac t i ce this doubles the plant cost but i ncreases 

the sulfur recovered by only a few percent. The incremental cost for the tail 
gas cleanup is a d1s1ncentive for gas product ion, but~ since on ly one plant 
has been bui lt using t his technology, the costs have not been calcu lated. 
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The Federa l Gov~rnment has the authority to control emi ssions from new 
sources in al l states. To date, New Source Perfomiance Standards have not 
been 1 ssued . 

Federa l environmental regulations of gas production such as appropriate 
disposal of dri l ling ,,...d, limits on discharge of oily water coproduced, and 

abandonment procedures , are discussed in Chapter VII, Oil Energy Incent ives . 

CONCLUSIONS 

Natu<al gas Is a major source of U.S. energy suppl ies. In 1978, t he 

residenti al and commercial sectors const111ed 7.68 quadri ll i on Btu, or 38 .ai of 
the total 19.00 quadril l ion Stu 's of natural gas consumption. The const.1nption 
by other sect ors was ; i ndustrlol, 8. 28 quads (41.81') ; transportation, 0 .54 

qu•ds (2.7%) ; and e lectr i c utilities , 3. 30 quads (16 . 71'). 

Tile principa l Incent i ves re lated to natural gas transmission and 

production are 1) o fracti on of the cost of running the Federal Po"'lr 

Coomissi on, approx111ately $248 11111Hon si nce t g38, and 2) the Incentive to the 

producer sell ing I nterstate nat'ural gas due to wellhead prfce contfols , which 
amount ed to a negative $1,048 million f rom 1955-1978. (Since 1969 the 

wel lhead controls have been a di sincentive to the producer. Because of the 
effect of outstondl ng int r astate contracts at l ower prkes than Interstate 

contracts . on average, the wellhead price controls di d not bec~ne a net 
disi ncent ive until 1974.) The expenditures shown in Table 50 can be 

consi dered as i ncent 1 ves prov1ded by the Feder a 1 Gover1111ent ·to the deve 1 OJXflent 
of the natural gas industry. 
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TABLE 50. Suirm•ry of ttatural Gas Incentives by Type (in Hillfons of 1978 Dol lars) 

01sburse~ Require .. Traditi onal llcntrad. Market 
Incentive Area Taxati on ment 11ents Services Services Activity Total 

From Oi l Chapter 

Ge-0 logl cal Survey-data 289 

Bureau of Land Management 
l easi ng 155 

Bur·eau of Mines-dtt a 9 

Intangible dri l li ng 
expensing 4,648 

N Percentage dllpletfon "' "' all ciwance 10 ,269 

Wellhead Pr ice Controls -1.048 

Federal Power Com:nission 
Regu la tioo 248 

Tota l 14 , 917 0 -800 0 298 155 14,570 
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IX. ELECTRTCm 

lNTROOUCTION 

In this chapter, electric~ty 1s analyzed as one of s ix energy forms. It 
is distinguished from other energy forms (oil. natura l gas. nucle~r. coal , 
tiydropower , ot her (geothermal), and solar}, because ele<:trlc1ty refers to t he 

electric current suppli~d as a publ ic uti lity for light ing , heat lng, etc. 
Public ut111t1es Mid e lectr icity go hand in hand, or as Gera ld Brannon sa,ys : 

11By pub l ic utilities in the ~nergy f te ld we mean pr1nc1pa11y com
pan fes concerned with the generation and distribut ion of electricity 

or w1th the di s t r i buti oo of natural ga<. Practically speaking, t~ese 

f irms are not concerned with t he availabil i ty of resources but with 
inar;c.eting energy. It. will be helpful to thi nk of the generation of 

electr1c1 t.Y as s imply a technique for marketing the energy con tent of 

coal, oi l, and uran l'"'1. (The hydr o-g"'1era t ioo of electrici ty is a 
very small e l ement of the t-0 tal energy pic ture . }"( !.) 

This chapter will analyie federal incentives to encourage public ut !11ty gen
er-ation and transmission of e lectri c ity. Federal actions t aken to :support 

e lectric ity are primarily thos.e actions which encourage. the transm·ission of 

el ectf'1C power. Jn cases rihere anot~er energy form is used to suppl y e lectri

city for t'r"ansmission, federal actions to encourage pub l ic uti lity construct ion 

of facl 11t1es t o convert various energy forms 1nto e lectr icity are inc luded as 

ac t ions whose pri mary purposes are to assist In the distrlbut1oo Df electric 

power. 

ORGANIZATIONS 

Thirteen major fede:ra l energy- related organizat ions have sooie 1nvolveme-nt 

with public utility distribut ion of e lectr icity as an ener gy f orm. Major 

energy- rel ated actions toward electricity are conducted by the fol lowing twelve 

organi zat lons . 
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Department of Agriculture (DOA) 

• The Rural El ectrification J\drni -nistration (REA} 

Department of Energy (DOE) 

• Tile Ahska Power Ad1Dln1stratlon (APA) 

• The Bonneville Po1<er Adm1n·istrat1on (BPA) 

• The Southeastern Power Actnllnistrati on (SEPA) 

• The Southwestern Power Adll'lnlstratlon (S'APA) 

• The Western Area Power Ad111lnistrati on (WAPA) 

• The Economic Regulatory Actninistratlon (ERA) 

• The Federa l Energy Regul ator.v Commi ssion (FERC) 

• The Energy 1nfor 11ation Ad11linistraUon (E!A) 

Department of the Treosurey (Ool:T) 

• The Internal Revenue Service ( IRS) 

J ndependent Organ f zat ions 

• The Securities and Exchangt! Ccrmiis.sion (SEC) 

• The Tennessee Val ley Authority (TVA) 

The organizations that have had the largest direct i111Pact on the dol l ar incen
tive fi gures presented in t his c:hapter are the REA, TVA. BPA, SWPA, and FERC. 
The i>etions of the SEC and IRS in administering tax and lnvestme.nt incentives 

constitute the largest indirect impacts . 

TYPES OF ACT!OHS 

Energy- re lated actions towt1rd electricity and estimates of thei r cost s to 
t he federal Govern111ent w11 1 be dlescribed according to the types of actions used 
by these organi zations . Thel'e aire nine distinct types of actions ident if i ed in 
t he the·oret ical chapter ~ but not. all of them are used as major act ions t o 
er1courage the distr ibution of e1ectric1ty. Ttte types of federal actions 
affecting the e lectric energy ma1rket are : 
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exhor t at i oo 

taxation 

requ1 reme<its 

organi zational creation and proh1b1t1on 

traditional government services 

mar~et activity . 

There is no exainple for exhortation as a major energy- rel,ited act1on. although 

this is an important minor action sometimes used i n conjunction with other 
exan;ples of major actions. For example, during the l 930 1s both REA and TVA 

conducted ext.ensive pub 1 ic re l at ions campaigns with t he goa 1 of de1DOnstrat1 ng 

the advantages of residential and agricultura l uses of electrici ty for those 

res iding 1n rural areas and sma ll towns. This spending for publ icity or the 

use of exhor tation was part of operations and maint enance expenditures and 

srna11 in COllJ'arison to the cost of supporting P°"''er generating facilities and 

transmission equ1pmerit for t he di stribut10f'I of electrfc power. Hence, exhorta· 

tton was, a minor action conducted ~long with the r.ia.jor action of rn:arket act i · 

v1ty. The remai nder of this chapter will describe onl y tt>0se types of ac ti ons 
which have been used to encourage the distribution of electricity. Estimates 
of costs to the federa l government for bCt1ons conducted to encourage use of 

e lectricity w11 1 be descr1bed by each type of action. 

Expend1tures for Electr1city as an Energy Form 

An Malys1s of the federal expenditures for electr ic power requires a 

careful separation of the costs to the Federal Government to develop hydrop~;rer 

r esources and ether costs to support the distribution of electricity. The 

method used wil l d istinguish between two major types of util i ty corapanies. One 

type ls t he investor Ol<ned private ut11ity. Another type Is the government 
sponsored utility which e~ists i n several different organizational forms . 

Types of utilities : 

A. Private i nvestor owned ut ility 

B. Government sponsored util i ty 

1. federal power author i ties 
2. State po~er authorit ies 
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3. Nunicipal ly owned e lect r ic utilities 
4. Electr ic co~operatives. 

Investor a.med uti li ti es distribute about 77% of al l elec tr icity used in the 
U.S .• wh ile government sponsored utilities dist r ibute the remai ning 23%. The 
d1st1ne t1 on between type of ut11 i ty is important because governreent sponsored 

ut i l it ies receive spec1al treatment by the Federal Government not extended to 

investor owned utilities . This Is part icularly true in the a.rea of taxation . 

The methOd of analysis emphasizes federal actions di rected at public 

ut ilities which encourage growth 1n the availability of electricity to con
sumers. Emphasis is placed as public util ities, because the distribution of 
electricity has traditional ly been the principal concern of public utilities. 

TAXATION 

For the utili ty industry, th.ere are spec1al features of the federal taxa
tion type of action which affects investor owned and g0verrt11ent sponsored 

utilities differentl y. These speci al features are: 

1. Investmc-nt tax credits 

2. liberal i zed deprec iat ion whi ch al lows for: 

a. accelerated depreciation on plant and equipment 
b. tax deferrals on capftal expenses 

3. Absence of tax on the income of pub lic ly O'i'.'JH?d utiliti es . 

When first enacted by the Internal Revenue Act of 1962, the investment tax 

cred1t al lowed electric ut ility companies a credit against feder al income tax 
of 3% of investmen t in qualified property. This investment tax credit provi 

sion of t he 1962 Act was suspended October, 1966, hot reinst • ted effective 

March , 1967 . It was repealed in April, 1969 for property constructed or 
acquired after that date, but tt was r·estored in the Revenue Act of 1971 as the 

Job Deve lopment Investment Credit. The Act of 1971 increased the 3% credit 
to 4%. The credit applies t o the construct ion. reconstruction. or erection of 

qual ifying proper ty completed after August, 1971. This cred it was revised 
again fn the •rax Reducti on Act of 1975h by increasing the 1nvestment tox 
credit al lowabl e for electric utilities from 4% to 10%. 
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The use of investment tax credits by fnvestor-mo.ned uti lities is Sl.ln'.lla
dzed 1n Table 51 according to 'the method of accounting emplo~d, 1) flow 

through ctr 2) deferred. The a~ounts li sted by th<! flow through 111<!thod of 

accounting i ndicts savings pass•ed on to the customer . The amounts by deffered 

account1ng do not result in o r.ate reduction from savi ngs real i zed through use 

of Investment tax credi t . No suitable method was formed to convert the dat a to 

l978 do 11 ars, so the current do 1 lar f igures 11 sted In Tab le 51 are low by a 

factor of roughly 1.2 to 1.5. 

TABLE 51. Sunmary of l nvestmet1t Tax Credi ts Generated and 
Util i zed D1urin9 the Years 1g5z t hrough 1~76 by 
Method of .Accounti ng. (Current Dollar s) (2) 

Met hod of Credits Cred i ts Util i zed Number of 
Accounting Generated Mount Percent Compani es 

Flow- through 860 , 124,0010 718,393,000 23 68 
Def erred 3, 451 , 585,0010 3,060,622,000 77 177 
Not sta.ted 9 ,070,0010 61,000 4 

Total 4 ,370,816,0010 3,77g,676,000 100 z4g 

For purposes of est1mat1ng amount of savings to 1nvestor .. o'#IT1ed uti l ities 

from federal tax credits "gener.ated" sav ings from tax credit wi ll be used since 

this co·1umn refers to t he amoun·t li~ely to be util ized, considering that the 

prov1s1on f« applying credits not currentl y used can be transferred to 

expenses e 1ther back t hree years or forward seven years. Hence, the tax c redit 

1ncent1ve air.r00ots to S4,370.82 1nillion current dollars. 

Liberal ized Depreciations 

Since 1954 t he uti lity ind•ustry has had the option of using l i berali zed 

depreciat i on In computing their tax l iability. They can choose to adopt 

accelerated depreciation for '•'riting off expenses which i s approx1111atel y twice 

the rate of depreciation that i :s possibl e when us i ng the strai9ht l ine method 
of depreciati ng e.xpenses. For accounting purposes, however, uti l iti es oain

tai n records on the actual depr•eclation which i s 50 percent of the accelerated 

depreciation. Thus, add i tional deductions from t he use of acce lerated depre

c iation are reported as deferre·d taxes. If the as sL111pti on that future plant 
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maint ain records on the actual depreciation which is 50 percent of the acce ler
ated depreciation. Thus , Addit ional deductions f rom the use of •ccelerated 
depreciation are report ed as deferred taxes. If the assumption that future 
plant investment wil l continue to grow, these deferred taxes are perpetually 
retai ned by uti lities. Under conditions of growth, it is unlikely that 
deferred taxes w111 be paid out as taxes. ln a few cases, ut ili ty investment 
during the depression of the !g30's has been analyzed to determine what would 
happen to deferred taxes durfhg a severe econOfflic slump . Jhe results of thi s 
ana lysis showed that the gros.s plant of New England Telephone and Te legraph 
cont inued to grow throughout the depression, wftll the exception of two years . 
Of course . more stud1es would have to be done to conc lusively sha~ that 
deferred taxes would not be affected during a severe economic sl ulllj). ASSUJ1ing 
a healthy econo'1,Y, t he following description of deferred tax is accurat e. 

[t is true t hat for a single unit of plant subject to l iberalized 
depreciat ion for tax purposes, an.v 1~·er income taxes resulti ng frm 
higher depreciation deductions in the early years of life would be 
offset by higher income taxes in the later years of life . However, 
1n the case of a total uti li ty property, annual depreciation charges 
for tax purposes under the l iberal ized methods wil l never be lower 
than the straight-l ine charges in later years as long as doll ars of 
i,tdd itions are at least equal to doll ars of retirerr.ents . Therefore, 
for a growing ut111ty, or even a static uti lity, the tax reductions 
from liberalized depreciation result not in tax deferrals, but 1n 
per111anent t ax savings . (J) 

Thus , for purposes of this report tax deferrals wil l be considered a tax 
savings and an incentive encouraging growth in the distr1but1on of electriclty. 

The incent ive provi ded by liberalized deprec iation is tabu lated in 
Tab le 52 and amount s to $14,094.7 million 1978 dollars. 

Absence of federal Tax on the Income of Public lx Owned Utili t ies 

So far, t hi s description of taxatlon has concerned only the Investor -owned 
ut11it1es. Government-sponsored util ities are exempt from paying federal 
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TASbE 52 . Incentive Provided U> Class A and B Privately OWned Ut1·1i·•ies 
by Derer....i Inc°"" Ta• Due U> Liberalized Depreciation 2 

Deferred lncaae Taxes(•) 
Ye•r (Klll !cn of 1978 Doll1rs) 

NA 
Z636 .620 (P) 
1869.874 
1475.670 
1297. 944 
829. 587 
6U .636 
395.4~8 
267. 791 
251.072 
226.542 
194.937 
180. 725 
189.917 
216.922 
305 .214 
362.503 
402.051 
452.316 
490.582 
513.742 
479.740 
443.384 

1978 
1977 
1976 . 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1%4 
1963 
1962 
1961 
1960 
19';9 
1958 
1957 
1956 
TOTAL 14,094.72 

(a) l he use of liberollzed 
deprec iation s tarted 1" 
1953 but dat a on Lhe tax 
deferred wa.s not spl It oul 
until 1956. 
(P) Preliminary 

Income tox. Thi s exempt status Is a significant Inducement for the gro.r.:h of 
government-sponsored utilities. In tile last thirty years federal t .. es paid by 
prlvtte Investor-owned uti li ties has averaged JIS or operating revenue.<4•5l 
Savings In operating revenue of this magnitude should clearly place the 
govern11ertl·sponso'ed utility at a ccm:>etiti~e 6dvanttge ower th! 1nvestor-owned 
ut 11 lty and encourage growtll fo the dlrecllon or govemaent-sponsored 
utilities. 
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The accounting of t~ tax savings to governnient sponsored utilities is In 
thre<i parts. The parts correspond to the following government sponsored 
util 1ty types: 

• Federal Power Author ities (APA, BPA, SEPA, SWPA, WAPA, and TVA) 

• State Power Authorit ies and Munici pall y OWned Electric Uti l ities 

• Electric Cooperathes (REA). 

Each of these uti li ty types has a different organizational structure and each 
fs treated somewhat di fferent ly by the Federal Government. HO'Hever . none of 
these uti lities pay federal taxes. The net effect of this absence of federal 

,/ tax 1s a lower energy price to the conslll!ler. It does not • atter what portions 
of the electric energy 9enerat1on. transmission, condition ing, distribution and 
marketing cycle the governinent sponsored ut ility is involved in. If the same 
functions were performed by a private favestor-owned utility t hey wou ld be 
taxed and the cost of electric energy to the consumer would be higher. 

The income tax exempti on incent ive provided to the Federal Power Ad~in i 

strations and the TVA alllOunts to $1,970.0 + $1,626.5 mil lion 1978 dol lars . The 
fi rst figure (Sl,970.0 111111on) is directly associated w;th l\)ldro-energy and In 
inc luded in t he total of the hydro-energy chapter. The second f igure (Sl ,626.5 
million) i s t he tax exefllf)tloo incentive for t he TVA 's non-hydropower energy 
s0<irces . lhe basic data for these figures are Included in Appendix C. The 
ca lculatlonal 11ethod used Is described in detai l in the hydro-energy chapter. 
The TVA Is the only Federal Power Authority that has extensive fossi l fuel and 
nuc lear electr ic generat ·Jon plants. The tax incentive to this portion of the 
Federal Power Author ities is tabulated 1n Table 53. 

The Income tax exemption Incentive provided to State Power Authorities and 
Muni cipal Utilities amounts to $8,215.91 mil lion 1978 dol lars. This f igure is 
based upon a cal cul ation of tax per 111 11100 ~lllowatt hours paid by investor
owned uti lities f rom 1937 to 1978. lh1s tax per million killowatt hours for 
each year was multipl ied by annual amounts of electric ity made available for 
dist r i bution by State Power Aut hori t i es and MUnicipa 1 Ut i 1 it ies reported 1 n 
milli011 k1 11owatt hours. The resu lti ng figure in the last column of Tabl e 54 
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TA8lE 53. lnctntlve Provided to the Ttnnt~•y• Y4lley Authority 
by the Ex1111>tlon of Ftdtr1l Tul• 

1978 
1977 

TO 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
196& 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
L951 

TOTAL 

Enluttd lnct11tht Provided by 
Tl• beoptlon 

{Millions or 1978 ?oll~l 

133.U 
l42.J8 
33.90 

109.67 
70.13 
44.84 
54.03 
48.35 
49.91 
47.74 
62.02 
65.63 
54.68 
69.91 
sa.90 
54.47 
63.ZS 
54.28 
59.90 
S9.89 
46.72 
38.39 
44 .66 
48,49 
41.93 
24 .60 
14. 95 
8.15 
I. 35 

1,626 .46 

{a) this hbl t Inc ludes 
only the non· 
hydropower portion 
of the TVA rovtnut• 
as the hydropoioer 
Po'tlon ts presented 
In the l(ydro-Ener~ 
cn.p-. 
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represents the atnount 9overnme1it- spoosored uti li t i es would have paid cut 1n 

taxes each year if they had bet?n taxed at t he same rate as investor- owned 
ut i lities. (9) l nformatioo on t otal federal taxes paid was not avai l able for 

1978 at t he t ime of printing S!J, the 1977 tax is used as a" estimate for 1978. 

The incOille tax ~xeroption Incenti ve provided to the coope.ratives that 

borrow from the REA amounts to $6,110.40 mi llion 1978 dollars. This figure is 

presented in Table SS and was 1:alculated using the method described i n t he 

hydro chapter. 

Inter-est Subsid.v from Tax-Exemi~t Bonds 

Government sponsored uti l ·i ti es can issue tax exempt munfclpal bonds. With 

a tax exempt status. these bon1js can be offered for sale at a lower interest 

r a te than a taxabl e utility bo11d. Through contac t s with industry spokesmen we 

have est imated that the intere:st rate d ifference between taxab l e and tax free 

bonds has averaged about 2.25%. Thi s 2.25% sav ings associated with t he ability 

to support long-term debt by b11ntl Issues sel l ing for a lower i nterest rate 

again results in the underpr ic lng of e lectric energy. Complete data was not 

ava1lable at the t ime of pri nt·ing, however f;gures for 1964 through 1974 are 
presented in Table 56. The es:t irnated subs i dy amounts to $2,441.28 million 1978 

dollars. 

MARKET ACTIVITY 

The Feder.al Government co11st ructs. operates and maint ains electr1c1ty 

transm ission systems and pYOVi•:fes loans and loan guarantees f or electricity 

generation . transmission and d is t ribution systems. The federal invol vement in 

the develOJ>1lent of electricity began during t he Roosevel t aanlnfstratlon. The 

creation of the Tennessee Valloey Authority (TVA), Rura l Electrif ication Admi n

istrat ion (REA), and the Bonne·•ille Power Ad11>i n1strt1on (SPA) were the first 

major actions of the Federal G•Jvernment in the elect rical energy market . The 

prfmary mottvat1on for t he ele•::t,.fc1ty involvement of the BPA and TVA ( ignoring 

ttie dam's nrul tipurpO'Se uses) w,as to stimula te i ndustr y and provide jobs . The 

primary motivation behind the •Creation of the REA was to slow the migration of 

people from the farms to the cities. At this time in hi story, the late 1930 ' s 
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TABLE 55. Incentive Provided to REA Cooper•ttves by 
tile r...,tlon of Feder1l Taxes 

Gross Operat1n9 
Revenue! of Federal Tax Tax Savl ngs of 

REA Borrowers Rate for Investor REA Borrowers 
Year (Mfl lions 1978$) Owned Util i ties (H1111ons 1978S) 

1978 7038.70 0.07 492. 709 
1977 5471.35 0.07 382.994 

TQ 1976 1036.061 0.065 72.023 
1976 4077.228 0 .065 283.443 
1975 3605.082 0.060 230.109 
1974 3064.949 0.048 154.533 
1973 2800.980 0.062 185.668 
1972 2622.709 0 .061 170.380 
1971 2389.489 0.062 157 .946 
1970 2201.022 0 .07 165.665 
1969 2080.2<J4 0 .098 226.018 
1968 1987. ?29 0.111 248.185 
1967 1910. 032 0 . 108 231.261 
1966 1833 . 1116 0 . 116 240. 552 
1965 1750.935 0.117 232 .004 
1964 1688.041 0 .125 241. 144 
1963 1589.275 0.130 237 .473 
1962 1504.666 0 .132 228.817 
1961 1421.048 0.134 219.882 
1960 1355.785 0.138 2l7 .050 
1959 1288.133 0.107 154.350 
1958 1185.168 0 . 100 131.688 
1957 1136.259 0 . 104 131.892 
1956 1105.393 0.111 138.018 
1955(e) 1027.363 0.120 140.096 
1954 930. 438 0.117 123.290 
2953(e) 840. 974 0 . 125 120.136 
1952 752.285 0.129 ll!.416 
1951(•) 672.402 0 .117 89 .098 
1950 621.490 0 .095 65.241 
1949 514.155 0 .079 44.097 
1948(•) 404.440 0.072 31.382 
1947 323.008 0 .079 27 .111 
l~(e) 304.124 0 .091 30.446 
1945 259.ln 0 . 107 31.059 
1944(•) 233.339 0. 116 J0.618 
1943 ZOS.154 0.126 29. 579 
1942(•) 179 .025 0.113 22.802 
1941 155.243 0.195 37.605 

TOTAi. 6,110.40 

(e) Est i mated values. 
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Year 

1974 

1973 

1972 
1971 

1970 

1969 

1968 

1967 

1966 

1965 

1964 

TOTAL 

TABLE 56. Tax-Free Bond Subsidy Provided to Publlcly 0.'11ed 
Class A and Chss B El e<:tr1c Uti li t i es 6 

Estimate of the Subsidy Pro-
vided by the 2.25% Aver age Dif-

Long-Tenn Debt ference in Bond Rates 
(Killlons of Current Dollars) (Mill ions of 1978 Dol l ars) 

9,436.525 280. 928 

7 ,828 .203 258 .647 

7 ,481.868 262.609 

6,363.388 230 . 595 

5,997.883 226.793 

5,455 .858 218 .547 

5,132.667 216.582 

4,578.430 201.291 

4,112.683 185.994 

3,919 .311 182.374 

3 ,739.715 177.008 

2, 441.279 

the cities had rnany 111odern con11eniences 11l:e electric i ty and flus.h toilets . 
The electrfca 1 needs of the ci ·t i es were served by priva-te uti li ti es . The rural 

areas wP.re ignored by t he util·ities because there weren ' t eoough customers to 

j ustify ~n el ectr ic distr 1buti•Yl system. The REA was created to provide the 

financing necess~ry to develop an electrica l di stribution system for rural 
areas. 

The REA was establ ished b;r Exe<:utive Order of the President as a.n emer

gency reli ef program on May 11, 1935. Statut ory author 1t y was provided by the 

Rural Electrificati on Act of 1936. The Act established REA as a lending agency 

with r es ponsibll1ty for deve l oping a program for r ural elect rifi c ation . On 

October 28, 1949 , an amendment to the Rura l El ec tri ficat ion Act auth<Jrlzed REA 

to make loans t o improve and e:< tend telephone serv jce tn rural areas . ln 1971, 

the Act was a'Tiended to authorf:te the establishment of a Rural Te lephone Bank to 

provide suppl eme.nta 1 financing for telephone systems . And in 1973, authority 
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to guarantee loans made by non·~REA lenders was aut hor1 zed by an amendment to 

the Act . This at11endllent a lso ·increased the standard ;nterest rate for REA 

loans to 5 percent . but cont in1Jed the 2 pe-rceot interest rate for borrower-s 
meeting special statutory crlt •>rla. 

REA has made long .. term, interest·bear1ng loans~ and guoranteed loans made 
by others, to 1,000 e lectric and goo telephone systems l ocated in the rural 

areas of the United States. These borro~rs serve about 8.0 ,.illion electric 

consumers and 3.5 ni1111on tele1>hone subscribers, located In 47 states, the 

Virgin Islands and Puerto Rico .. REA loans to f inance electric and te lephone 

f aciliti es bear Interest at ellther a standard rate of 5 percent or a special 

rate of 2 percent Interest In "ccordance with criteria set forth In the Act. 

REA also r.iakes loans in conjuni:tion wi th other lenders ; and may guarantee the 
repeyment of loans from non .. RE>' fi nancing sources. 

Electric l oans 

REA e lectric l oans are ma<1e to non-profit and cooperat1ve assoclat1ons, 
public bodies, and other electt·lc util i ties . These loans finance the construc

t ion and operation of distributtion I foes or systems, generating plants and 
t ransmission lines to provide ·ini tial and continued adequate elect ric service 

to persons in rural are&s. Abc>ut 99 percent of t he REA-fi nanced electric 
systems are cooperatives. ownecf and controlled by their consumer 11embers. 

REA- financed distribution systenis typical ly buy t heir po~r wholesal e from 

existing suppliers and deliver it at retai l to their consUlllers . REA generation 

and transm1ss1 on loans are madt? only wher-e no a_dequate or dependl\b 1 e source of 
power is available or where tht! rates offered by existing power sources would 

result in a significantly h1ghl!r cost of pa•..er to the consumers than the cost 

frOll fac11;t ies to be f i nanced by REA. 

Loan Guarant ees 

REA also guarant ees loans to facilitate the obtaining of f inancing for 

1 arge-scale electric and te 1 ephone fac I l 1ties frOC11 non-REA sources. Guarantees 

are considered if such loans cc1uld have been made by REA under the ACT. and may 
be made concurrently w1th an RE~A l oan. Guaranteed loans bear interest at a 
rate agreed upon by the borrow"r and the lender, and may be obtained fro11 any 

legally organized lendi ng agency quali f ied to make , hold, Md service the loan. 
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In 1974, REA ent ered 1nto an agreement with the Federal Financing Bani<., 

'#hereby FFB agreed to purchase obligations guaranteed by the REA Administrator. 
Int~rest rates -0n FFB loans are determf ned at the ttme each advance of funds is 
made and are based upon the cost of money to the FFB. REA acts as agent for 

the FFB, and performs all loan serv ici ng functions as authorized by t he Act 

creating FfS. Borrower's deal i ngs are with REA and all pol le1es at1d procedures 

of REA are applicable to a guaranteed loan. 

Interes t Rates 

Most REA loans bear interest at the shndard r ate of five percent. A 

special two percent rate is avai lable for electr1c and telephone borrO'!<ers 
wh ich have experienced extenuating ci rcu~stances er extreme hardship, or which 
meet criter ia set forth i n the law. These Include electric systems with an 
average consumer density of t wo or fewer per m1 1e or an adjusted plant revenue 
ratio of 9.0 or more. Plant revenue rat1o is the total cost of d1stributlon 
and general plant d1v1ded by the annual gross revenue after excluding the cost 
of power . 

A Revolving Fuod for Loan Cap1lal 

A Rura l Electri fication and Telephone Revolving Fund in t he U. S. Treasury 

is the source of REA loan funds . This fund is replenished through collections 
on outstanding and future REA loans and from the sale o'f borrower's notes to 
the Secretary of the Treasury or the ~oney market. Repayment of notes sold is 
insured by REA. Ltmitat1ons on the amounts authorized for loans i n any one 
year ~•Y be i mposed by the Congress. 

Loans are repaid by the systems REA finances over a 35 -year period. 
Success of this program may be demonstrated in the fact that these b<>rrow~rs 
repay their government loans promptly, often ahead of schedule. Of the 12.9 

billi on loane<I through September 30 , 1978, less than l!l.OOOth of one percent 

has been lost througll foreclosures or fail ure. 
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T~chn ical Ass istance 

REA helps deve lop t he resouces and obl llty of borr.,.~rs to 11eet t he ir own 
offolrs effectively, and achieve as soon as po.sslbl e t he internal strength and 
soundness to assure their success . As borrowers devel op adequate internal 
strength and f inancial soundness , t he need for REA assi stance diminishes. 

REA is headquartered In Washington, DC and has no field off ices . A staff 
of engineeri ng, accounting and management special ists, operating f rom their 
private res idences , 1s located through the Unlted States to provf de direct 
assistance t.o borrowers . 

Thro1J9hout lh history the REA has niade loans for the conslJlllpt ion as wel l 
as di stribution of electricity. An accounting of the loans granted by the RE.A 
for d1st rlbutton l i nes and faci li ties, transm1sslon and generat ion f aci l i ties , 
and consumer f acilities is presented in Table 57 . The amount of the principal 
and t he Interest t hat hos been repaid is presented in. Table 58. The net annual 
outstanding REA loans ts calculated 1n Table 59 t o fac il itate calculation of 
the cumulative outstanding balance. The tncantlve provided to electricity pro
duction by the REA can be def ine<! as the total amount of money outstanding in 
loans· or the difference in the cost of ca·pi ia l paid by REA borrowers and pri 
vate ut i l i ties . These defin it ions of inceotlves are similar to those In the 
hydro-energy chapter. The tota l amount of REA loans outstondlng a:t the end of 
the 1978 fiscal year was $18.95 bl Ilion (1978). To estimate the incentive 
prov ided by low interest loans the net cumulati ve dollar amount of outstanding 
REA loa.ns i n 1978 doll ars was multiplied by the difference between the weighted 
average yiel ds on newly issued electric and gas util 1ty bonds and t he cumpos ite 
interest rates on the total long term financi ng for al l REA electric borrowers 
for each year between 1936 and Jg1a. These data and results are presen ted in 
Table 60. The estimated incentive us ing this defin ition i s $9.6 bil lion 
(1978). Admi nistrative costs of operating the REA have amounted to $524 .3 
mi ll ion (1978) . Achlin lstrative cost data is presented in Table 61. 

Federa l Power Aclnlnlstrat1ons and the TVA 

The TVA and most of the Federal P0><er Aclnintst rations const ruct and 
operate tran511iss1on faciliti es to accompany their generat ion stations. A 
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TABLE 57. REA Loans {ir anted in t~e Electri fication Progr~~ 
by Purpose (llf ll ions of 1978 Dol lars Per Year)! ) 

Year 

1978 
1977 
1976(a ) 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 
1942 
1941 
1940 
1939 
1938 
1937 
1936 
TOTAL 

l oans f or 01str ibutiooi 
Lines and Facf11t1es 

298.82 
128.659 

57 .068 
185.275 
302 .688 
369 . 190 
390 . 168 
280 . 203 
271.180 
191.679 
353 . 939 
234.600 
158 . 134 
515 .095 
473.852 
512.484 
390.839 
335 .179 
331.517 
196.065 
145 .134 
194.867 
278 . 673 
147 . 129 

70 . 508 
70. 274 
42 . 993 

150. 973 
128. 575 
369 . 971 
232 . 729 
108. 404 

96. 839 
102.717 

25. 755 
11. 192 
6.396 

112. 822 
24 . 877 
2. 643 

16.374 
5.164 
6. 756 
o. 131 

8350.23 

Loans ·for Transmission 
Operation Fac111t1es 

688.800 
785 . 283 
148. 730 
674.466 
545 . 809 
471.825 
517.516 
403.678 
312 .902 
388.068 
259.248 
403. 622 
344 .814 
516.853 
311.163 
449.976 
331.254 
224 .008 
262.858 
284 .554 
244 .866 
341.602 
405. 941 
297 .632 
311.461 
310.436 
298 . 113 
251.758 
416 .266 
642.281 
994. 946 
739 . 344 
635 . 973 
737 .642 
211 .380 
106. 025 

19.250 
238.857 
410 .144 
182. 188 
626. 212 
125.026 
197.527 
65·.386 

17,134.59~ 

(a) 1976 Fiscal Year Transition Quarter 
HOTE: Table may not add exactly due to r ounding. 
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Loans for 
ConsU'1ler Fac111ties 

0.083 
0.831 
0. 327 
0. 293 
0.381 
0.940 
0.431 
4 . 779 
4 .812 
4.573 
4.429 
6 .997 
8.995 

12.304 
ll.157 
5.957 
5.937 
5.759 
4.111 

12.433 
5.014 
l.Z96 
1.050 
1.776 
2 .279 
2.785 
l. 537 
0. 356 

13.485 
8 .480 
8. 966 

11.384 
5.319 
0.426 

159.7!7 



TABLE 58. Repayment of REA l.oans (Millions of 1978 Dollars Per YearJ(7) 

Principal Int erest 
Year Due and Paf d Due and Paid Advance Payments 

1978 315.988 278.694 ·14.957 
1977 234 .836 206.817 -15 . 286 
1975(a) 52. 469 47 .899 -3.691 
1976 215.992 187.014 -25.870 • 
1975 241.168 169.474 -53.795 
1974 240.652 149.625 -64. 916 
1973 263. 597 152.460 -72 .399 
1972 265.472 152.497 -36.858 
1971 262.408 147.346 -37 .93D 
1970 249.331 144.321 -10.680 
1969 247 .327 14&.645 -5.808 
1%8 245.674 146.182 67 .906 
1967 246.795 145 . 616 64.232 
1%6 245.738 141.603 15.D61 
1965 258 .804 140.12D 25.898 
1964 239.099 l36 .IJ82 78 .405 
1963 250 .395 131. 709 64.353 
1962 229.414 124.223 35.522 
1961 202.073 115 .327 19.634 
1960 192.880 107 .853 30. 768 
1959 185.045 100.975 39 .817 
1958 173 .240 95.630 44.586 
1957 164.261 91.328 30.227 
1956 164.571 88.550 31.308 
1955 141.491 77 . 934 31. 757 
1954 112.470 63 .371 31.652 
1953 95. 965 49.064 21.616 
1952 84.255 43 .295 35.370 
1951 65 . 733 37 .010 26.549 
1950 61 .938 36.935 9.993 
1949 61.324 34.417 0.943 
1948 60.281 25 .699 2.525 
1947 40. 257 26 .073 0.139 
1946 35.430 32.190 2.146 
1945 29. 988 32.853 8.946 
1944 51.111 42 .618 15.368 
1943 11. 911 43 .799 27 . 400 
1942 1.757 31.078 8.824 
1941 14.720 13.810 12.342 
1940 9.976 10.911 1.942 
TOTAL 6,265':84 3,§37 .28 w.~2 

(a) 1976 Fi scal Year Trans itfoo Quarter 
NOTE : Table may not add exactly due to rounding. 
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TABLE 59. Net Annual7~EA l oans Outstanding (Mi llions of 1978 Dol lars 
Per Year) 

Tot al REA loans Total P~ents Total Principal 
Granted for the to Principal on Out-standing on 

Year Ele-ctr ic Program REA Loans REA loans 

1978 984. 701 30l.031 683.670 
1977 913 .943 219. SSO 694 .393 

TQ 1976 205. 795 43. 778 162 .017 
1975 848.497 187.373 66l. l23 
1974 841.015 175. 736 665 .278 
1973 907 .684 191.198 716 .486 
1972 683.881 228.614 455.267 
1971 583.272 224. 477 358 . 794 
1970 579.830 238. 652 34l.178 
1969 514 .018 241. 519 372 .499 
1968 656.516 313.580 342 .936 
1967 503.241 311.027 192. 213 
1966 1, 032 . 329 260 . 799 771.530 
1965 781. 955 284.703 501.252 
1964 962.890 317 .504 645 .386 
1963 726 .872 314.748 412 .124 
1962 564.000 264.935 299.064 
1961 598.948 221. 706 377 . 242 
1960 485 .048 223.647 261.401 
1959 395 . 997 224.863 172.134 
1958 545.464 217 .825 327 . 639 
1957 696 .918 194.488 502. 430 
1956 455 .918 195.879 260. 039 
1955 387 . 926 173.248 214 . 677 
1954 386. 648 144.121 242 .526 
1953 346 .865 204 . 784 229.284 
1952 406. 842 119.625 287.218 
1951 557.274 92.282 464.993 
1950 1,017 . 266 71.931 945 .336 
1949 1, 228 .971 62.267 l,166.704 
1948 848. 798 57.757 791.042 
1947 734. saa 40.118 694.470 
1946 842 .638 37 .576 805.062 
1945 239.920 38.935 200.985 
1944 118.432 66. 479 51.953 
1943 26.005 39 .3ll - 13.306 
1942 365 .164 10.581 354. 584 
1941 443.501 27 .062 416.439 
1940 193.797 11.918 181.879 
1939 653 .970 0.0 653.970 
1938 135.510 0. 0 135.510 
1937 204 .690 0.0 204 . 690 
1936 65.518 0.0 ·55,51a 
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TABLE 60. Total Net Cu,,...latlve Outstand;ng REA Loans f95 the 
Electric Program (Mi Jl;ons of 1978 Dol lars ) 

Weighted ~verag.e C°""os ite Interest 
Toto 1 Net Cunu~ of Yields on "ewly Aates on lot~l l ong Est1•ated cost or 

1at1ve Outstanding IS$tttd Dorne-st1c Ter• Flnanc1ng fo~ rn~ntives Provided 
REA loans for t~ Electric and Cas All REA Electr ic by Low Jnter, st 

Year Eltetric Progrbll Ut11it! Bonds....!.~l.... Bol'~rs ~i} II.EA t.oans 

1918 18,946.31 8.50 7 .14 1$1.57 
1977 18, '162 .6• 8.50 7.14 248. 31 

TQ 1916 17,56'.97 i .23 !.75 8·1 .33 
1916 17 .405.89 8.92 6.86 3$8.57 
1915 16,1J6.0l 9.97 1.11 468.61 
1974 16,074.63 9.59 1.02 413. 12 
1913 15,409.10 7.91 4.34 550.11 
1912 14,692. 34 7 . 50 3.6S 565.65 
1911 14 ,136 .90 1. 12 2.19 181. 30 
1910 13,877 .95 a. 19 2.00 942.31 
1969 l lJ ,536.65 1.98 2.00 809.49 
1968 13, 164.01 6 .80 2.00 &31.88 
1967 12,820.!M 6.07 2.00 521.82 
1966 12 ,628.65 5.53 2.00 445.79 
1.965 U ,856.82 5.61 Z.00 428. 03 
1964 11, JSS.38 4.55 2.00 289.56 
1963 10,709.74 4.40 2.00 257.04 
1962 l0,297 .46 4.40 2 .00 Z47 .14 
196 1 9,998.78 4. 72 2.00 271.95 
1960 9,620.89 4.72 2.00 261.69 
1959 9 ,359 .39 4.9Z 2. 00 Z73.30 
I?~ 9, 187.19 4.18 2.00 200. 28 
1951 8 ,859.42 4.80 2.03 248.07 
1956 8,356.80 3.86 2.00 155. 43 
1955 8,096.66 3.30 2. 00 lOS.26 
1954 7,881.90 3.11 2.00 87.48 
1953 7 ,63!}.28 3. 15 2.00 133.69 
1952 7,409.91 3.36 2.00 100. 71 
1951 7,122.58 3. ZS 2.00 89.04 
1950 6,6$7.(0 2.ao 2.00 S7. 2S 
1949 s.111.11 3.06 2.00 60. SS 
1948 4,544.55 J.07 2.00 48.63 
1941 3,753 . 17 2. 19 2. 00 29.65 
1946 3,058.46 2.74 2.00 22.63 
19-IS 2 ,25.J .09 2.81 2. 00 19.60 
1944 2,05Z.03 2.97 z .67 6.16 
1943 2,000.05 3. 26 2.59 13.40 
191,2 2.0lJ.37 3.35 2.~8 11 . SI 
19<1. l 1,658.64 3.15 2. 46 ll. 4.5 
1940 1 , 242. 05 J.09 2.69 4.96 
1939 1,060.10 3.45 2.13 J .64 
1938 405.88 3.49 2.88 2.48 
1937 270.32 3.56 'l..77 2.13 
1936 65.55 J.56 J.00 0. 37 
TOTAL t.571.9J1 
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TABLC 61. RCA Administrative Funds Obllyate<l(ij thr 
Program (Nlll1on• of 1978 Doi ars) 

AOrlnlstratlve Adlllnl>trttlve 
Ytar FUftds Obligated Ytar Funds ObllS1ate<l 

1978 12.1>'5 1955 10.3'1 
1977 12.138 1954 10.9'0 
1976(•) 3.151 1953 U.968 
1976 12.Ul 195Z 16.307 
1975 ll . 9Z3 1951 17 .743 
1974 11.644 1950 18.13• 
1973 11.'62 1949 16.195 
1972 13.584 19'8 13.064 
1971 LJ.170 1947 13.444 
1970 13. 258 1946 14.940 
1969 13.288 1945 12.694 
1968 13.180 19'• 9.456 
1967 12.985 19'3 12.078 
1966 12.894 1942 15.•29 
1965 13.129 1941 1' .184 
1964 12.454 19'0 12.615 
1963 U . 377 1939 9.870 
IMZ 11.472 1938 6.820 
1961 10.779 1937 4.5'6 
IMO 10.394 1936 3.154 
1959 10.639 
1958 10.251 
1957 9.900 
1956 10.440 TOTAL 524. 344 

{I) 1976 Fisca l Vear Transition Qllarter 
• Estlmo led Oate 
HOTE: Table •a.r not add exactly due to rounding. 
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description of t hese organ1zati1Xls and an analysis of their expendi tures for 

transmission systems is present1?d in the hydro-energy chapt.er. The cUtmJlative 

amoUTit of loans O\Jtstandlng at !the end of 1978 was $6.2 billion (1978). These 
data are presented In the hydro--energy chapter in Table 28. 

CO/ICLUS!ONS 

The directl y quant i fi able lfederal incent i ves to electricity distribution 

transmiss10t"I and generat ion (ex1:luding incentives .already identified for hydro 

and nuclear energy) were found t o be $64.5 or $51.4 bi ll i on 1978 do ll ars . The 
t•..ro costs represent two different viewpoints on how an i ncentive 1s defined. 

rn eit her case these fi gures represent a conservative mi ni11ll!I est i111at e of the 

Incentives to elect ricity. Most of the quant;f iable fncentfves identified con
stitute market activity and taxiltian act ions by the Federal Governiaent. The 

total amount of federal money ot1tstanding is designated as incent1ve defi nit ion 

number 1 and the i nterest rate ilncent lve is des ignated as definition nulllber 2. 
The r;?sul ts are summarized in T"ble 62. 
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T.llSLE 62. Federal Incentives Usod to Stl..,late the 
Oevelop:R11t of Electric Entr'J.Y (Kflllons 
of 19~8 Ool lars) 

Jnctntfve Area 

Investment Tax Credi ts 
llber•l lied Depreci a tion 

T4X Ex.,,,..tlon: 

- Federa 1 Power 

&uthorlt I e$ 

• State Power Authorities 

and Munfclpa I Ut fl lti es 

• Cooperatives 

Tax Free Bonds 

REA l .. ns 

REA ~lntstratton 

Electricity Transmission 

Subtotal 

TOTAL 

a urren ol lars . 

Taxation 

4,310.s<al 

14,094.2 

i ,910 .olb) 

l,626 .5 
8, 215 .9 

6,110.4 

2,441. l 

38,829.l 

64,524.4 (l) 

Sl ,312.4(Z) 

Traditional 
Services 

524.3 

524.3 

Xarket 
Activity 

18,946.3(1) (c) 

9 ,571 . g(Z) 

(l)(c ,d) 
6 .22 •• 1(2) 
2,441.l 

2s,111 .o<ll 
12,019.0(Z ) 

b Incl uded in hydro-energy chapter tot• I and shown here only for coc;ipleteness 
c) Ooflnitions l and 2 represtint different viewpoints and do not add or 

Indicate a r611ge. 
(d) Transr.-red rrom tile h.)ldro··energy ehaptor. 
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X. CONCLUSIONS WITH RESPECT TO SOLAR ENERGY POLICY 

Debate over solar energy•s future rol e and i ts share in the national 
energy budget has caused pol icy makers to speculate on t he reasons for t he 

l arge difference bet ween present and potential use of solar energy. \lith an 

understanding of the forces that have shaped the existing energy budget. 
pol icy makers may better guide the efficient e.ploHation of ""1er1ca'S energy 

resources. The problem at hand is to identify the magnitude of the forces 
created by t he Federal Government that have resu lted ·i n the increased energy 

product ion of coa 1, gas, oi 1, nuc lear, and hydro po·..cer. With knowledge ~bout 

what has been done to create Incentives t o i ncrease pr oduction of traditional 

energy sour ces , pol i cy maker s can deterr.ilne how to i ncrease t he share of sol ar 

energy used t o generate elec tricfty and heat and cool buildings. 

THEOllETICAl APPROACH 

To identi fy incent ives that resulted in the apparent secular supply curve 
for energy. we categor ized gover nment actions based on economic. political, 
institutional, and legal pressures . A typology was developC!d by consider ing 
economic, pol itical . organizational and legal v1~1points. Th1s typology 
resulted In the followi ng eight categories: 

l) Creation or proh ibi ti on of organizations that carry out ac t ions. 

2) Exemption from taxat ion, or reduct ion of exis t ing taxes . 

3) Col lection of fees for the delivery of a governmental serv ice or good not 
directly related to the cost of providing t hat good or service. 

4) Olsbu~senents 1n which the Federal Government distr ibutes money without 

r equiring anythi ng in return. 

5) Governmental requiretnents backe<l by crl111l nal or c i vil sanction. 

6} Tradit ional government services prov ided through a nongovernrnent al entity 
wit hout direct ch4119e {i. e. , regulating interstate and foreign com:nerce 
and providi ng in l and waterways). 

7) Nontraditional government serv~ces such as exp loration. research , devel
opment and deoonstrat ion of new technology. 
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8) Market activity under conditi ons sim11ar to t hose faced by nongovernmental 
producers or constlllers. 

Foll owing the establ ishment of this typology, the problem became one of 
assigning values for expenditures or receipts foregone to each of these e ight 
categor fes according to tile five energy types . Two a.pproaches were taken 
simultaneously. Specialists In the study of government and publ ic Institutions 
took a broad perspec t ive In Identi fy ing and measuring i ncentives creat ed 
throughout the energy sector of the econony. Eng1neers ~nd micro· economists 
focused on incentives create·d along the trajectory of transfonnatfon from 
explorati on and ~ining through transmiss1on and waste disposal. 

GENERIC INCENTIVES 

The typology Of federal ac tions developed in the theoretical framework was 
firs t applied broadly to Identify incentives funded by federal institutions 
during f iscal year l g78. Forty-five organizational components spent an esti
mated $13.7 bil l ion conducting energy rel ated acttvities . Organizations that 
eniph!»ized market acti vity spent 52% of al l major federal ener9Y·related expen
ditures . Expl orat1on, research. development, and demonstration accounted for 
38 . 5% expended by 12 organizations . Organizations whose primary action 

' involves requirements backed by crimi nal and civil sanctiohs spent 5. 51 of all 
energy-related expenditures. Only one organ1zat1on was invo lved i n al teri.ng 
the tbx structure. The largest single energy progrw.n was the Department of 
Energy. Twenty· nine percent of the expenditures were di rect ly related to 
Incentives involving electric ity. and most of th1s was for market ac t ivities . 
The remaining 71% was divided among si x energy sources: nuclear, coal. solar, 
o i 1, other (primar11y goethermal), and natura 1 gas. The solar energy 111dustry 
received 2.7% of the incent ives directed specifical ly to energy producing 
industries in 1978. 

NUCLEAR IHCEllTIVES 

The nat iona l objective to create an economSeal ly viable nuclear energy 
source has been i nterre-1 ated w1 th matters of national security and foreign 
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n!lations. Perhaps because of these interrelationships , over 80% of the cost 

of iJ'lcentives '"as 1n the form <if nontraditi onal services. These nontradftfo.nal 
services were primarily appl iecl to knowledge acquisition in the area of the 

perce ived potent 1a1 for nuc lea•· power . Creat f ng 1 ncentives using non tradi ... 

tional services gave the goveri11oont f i nn control over spec1fic factors of 

nucl ear energy production that could have been contrary to the nat tona ) 
interest.. such as weapons deve ·1 opment and envi ron.:nenta 1 contam'I nat ton . 

Incenti ves for n1Xlear p0t~r are estimated to have cost t he Federal Gov

ernment $21.0 billion over the past 30 years. This is approximately 8 .3% of 

the tota l est imated cost of al'I Incentives useds to stimulate energy 

product ion . 

The total costs of lncent ·lves to the nuclear industry do not take Into 

account several nonquantifiable 1ncent1ves. «either the cost of the Price
Anderson Act (a leg ts lative act1on which rerooved the liability i nsurance road .. 

block) , nor t he federal urartiur11 policies are included because no way was found 

to quantify them. 

MVDRO HICENTI YES 

The Federal Government constructs, operates> and regulates hydroe lectric 

faci 1 it ies and markets e lectric:i ty. ~any major proj ects were ori gi na 1 ly funded 

by the government to 1mprove navl gat1onal fac111t1es, control floods, and 

develop water resources for agt~iculture, industry. and municipal lt1 es. H1s

torical l y, hydroelectric- power generation was a secondary consi der ation. As 

t he former object ives have bee11 largely accompl i shed. the primary j ustif1 .. 

ca ti on for new dams has become power generation. 

In the development of hyd1·opower , the government h6s acted primari ly as a 

market entity ~t each step of ithe producti on-consumption eye 1 e. from ownership 

of the primary facHit les of pl'oduction through del1ver~ to the cons1.111er. Two 

alternat ive procedures were uSi?d in quantifying these ·incenti ves. Firs·t, 

return on invest1nent f rom powei- revenues ~nd costs of coostruct ion. operation, 

maintenance, management> and r<!gul ation of dams that could be allocated to 
power deve lopment were ca lco l aited . Second, the subs1d1es prov i ded by the low 
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int·erest rates of federal appro,1r1at1ons and the exemption of power r·evenues 
from income taxes ,.,-ere calculatf~d on the basis of the differences between fed

eral and private I ndustry costs. Using the f i rst def1n ft1on, ft was estimated 

that the costs of i ncentives wer•e Sl6.9 billi on for hydroelectr ic generation. 

With the second definition. it \'lll.S est111ated that t he costs of the Incentives 

were S8.9 b111fon for production. Hydro power has received 6.7% of the total 

estimated cost of I ncentives used to stimulate energy productfon. 

COAL INCENTIVES 

More energy has been produc:ed fro11 coal t han any other energy source~ 

Loss of t he stea11 l ocomotive ancl space heating market produced a decli ne -rn ·the 
industry t hat was s l owed and them rever sed by the rapid gra..th of the electri 

c i ty generation ntarket. Only rEtcent ly has production reached the level of 4 

generation ago. Presently, 74% of U.S. coal production that ls not •"Ported 

is used by util ity COf11Panies for· power generation. Industrial production 

accounts for the use of 24% and the remaining ~ is consu11ed by househol d or 

com:nercfal enterpr i ses. 

The depletion allowance, wtoich amount ed to S4. 7 billion between 1950 and 

1978, has been the single l argest incentive to i ncreased coal production. Tre

d f tiona 1 services, i ncluding fac:ilities to aid the wate.r·borne movement of 

coa 1, amounted to S2. 6 bil lion b·etween 1950 and 1978. The nontradl t i ona 1 serv

ices of ·research, explorati on, dlevel opment. and safety accounted for $3.6 bi l 

l ion of i ncentives. 

Though much of the energy p<roduced In the U.S. over the last 25 years came 

from coal, the estimated costs 0 1f incentives used to stimulate coal production 

were lowe>- than those for the fc•ur other energy sources. An es timated $11.7 

bi ll ion has been expended for incentives to the coal industry, or 4.6i of the 

total cost of i ncentives. 

OIL INCEHTIVES 

Technicol consideration necessitated di viding incentives to Increase oi l 

production Into two categories: I) exploration and production and 2) refining 
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and d1str1but1"'1 . Exploration and production 1ncluded the search for and 

recovery of both crude oil and natural gas . Thus, 1r1cent ives to the explora ... 

tion and product1oo of ~e of these energy sources acted as an incentive to the 
ot her. H~..rever, ref1 n1ng and d1str1bution were l imited t o petroleum 
conversion . 

Some of the largest incentives to the petroleum industry h<ere the r educ

tion of existing texes through 1ntang1hle dr tl lfng expensing and the percentage 
deplet1"'1 allowance . These two incent1ves on10unted to S55.5 billion. Another 

large category was re.qu1re~ients. 1n which the Federal Government makes demands 
1'.'h1ch ar'e backed up by criminal and civ il sanctions . These require1nents 

included stripper well price 1ncent1 ves, incentives for new oil, and require
«ients of the Economic Regulatory Admlnlstration. The e.st imated va lue of 
r equirements t hrough 1978 was S57. 5 b1111on. Traditional services such as the 

mafntenance of ports and waterways to handle 011 tankers counted for S6.9 bil · 
lion. Research and devel opment and data from the Geological Survey and the 
Bureau of Mi nes accounted for $1.9 bi llion of incentives. Market ac ti vi ty and 

disbursements accounted for an ins igni f icant percentage of the total cos t of 
incentives to oi l . 

Among the s ix sources of energy analyzed> oil accounted for the highest 

cost of i ncentives . Forty-nine percent of the cost of incentives, or 

Sl23.6 bi l lion, could be a t tributed to the production of 011. 

NATURAL GAS INCENTIVES 

Most of t he incent i ves to t he natural gas industry were in the form of 
exemptions or reductions of existing taxes . Jntangible drilling expensing and 

t he percentage depl eti on a·11owance accounted for $14 .9 billion of the federa l 

expenditure for i ncenti ves to natural gas . Requirements in the fonn of well

head price controls was a disi ncentive to the natural gas industry of $0 .8 bil
lion. Nontraditional serv ices which included data from the Buteau of Mines and 

the Geolog ical Survey, and market activity accounted for S0 .45 billion. 

Between 1950 and 1977, incentives to t he natural gas i ndustry due to Fed· 

eral Government actions lt.'ere S14.6 billion . This was 5.8% of the cost of 
in-centives to the six major energy sources . 
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ELECTRICITY INCENTIVES 

The Rural Electr1f icat1on +i'\.dministration provides incentives to encourage 
pub l ic utili ty generation and t·ransmission of electricity. During FY-1978 this 
organizati on spent $0.75 bi llio11 for 5.5% of the tota l energy-related outlays 

for FY-1978. 

To estimate the va lue of i"centives, the analysis distlnguishod between 
the investor owned private utilities and the governraent sponsored uti l ities . 
Emphasis was placed on public utilities si nce t he distribution of el ectricity 

has traditionally been the principle concern of public ut il ities. 

The same two alternative pirocedures used to estil!late h,ydro incent ives were 
appl ied to the calculation of olectr icity incent ives. Using the f ir st defini
t i on {federal investment money 1>utst and1ng), tt was estimated that the cost of 

incentives were $64.5 billion. With the second definition ( interest rate 
incentive), tho costs of Incentives were est1•ated at $5J.q b11 11on. Host of 

these i ncentives to electricity 9enerat1on and transmission cons t1tute market 
acti vity and taxatfon actions b:f the Federal Government. 

The total cost of incent iv1!S for electric ity was the second largest cate

gory, accounting for 25 .6% of the total energy incentives provided by the Fed
eral Governttent to the six majot· energy sources. 

POSSIBLE SOLAA IllC£1fTll'ES 

Fol lowing the indenti f1cat·lon, quantification and analysis of federal 
incent ives which have been used to stimulate energ.y production, each author 

identif ied one or more incentiv1?s that could effective ly i ncrease solar energy 

Pl'Oduction. 

Accelerated Depreciation 

Currently, the Internal Re11enue Service regulates the number of years over 

which certain items of equipmenlt can be depreciated. Congress could direct the 

IRS to pub l ish shorter-than-norrnal depreciation schedules for all forms of 
s·o lar equ1pnent . Shorter schedtJles would mean that more. depreciation expense 
can be deducted in each year, a1ld businesses would pay l ess tax if they were 

using solar equ1pioont. This in(~entive would be s001ewhat analogous to the oil 
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i ncenti ve that al l ows oil comp<mi es to deduct all the intangible e.xpenses con
ducted wf th an oi l wel l as thejr occur. rather tha.n spreading expenses over tha 

pl'Ojected life of the well. n 1e cost of this incentive would be the reduction 
1n the ciount of ta.xes otherw1se col l ected and is estimeted to be $5 bil l ion 

over the next to years. 

Direct Subsidies 

The Feder~ l Government coul d pay specific institutions. such ~s school st 

to in sta l l solar equipment . St!cause of the pol i t ical activity of such 
Inst i tut i oos , this lncentlve could become fairly powerfu 1. The est I mated 
IO-year cost of the incentive 'is $1 to $5 billion. 

l ow Interest Loans 

A major barrier to invest1nent in sol ar heati ng and coo li ng systems is 

their hi gh ini tial cost . The cost and availability of f inancing for inst all a
t i on of solar systems is important to the acceptance of so lar energy for 

heating and cooling homes. LO'tt i nterest loans could be 11ade available to 

individuals or neighborhoods f<~r individua l or central solar col l ecti ng uni ts 

and assoc ·lated heating distr i bution systems. l ow interest l oan programs would 
reduc~ down payment requirements and lower monthly repayments to owners, pro

vidi ng the grea test benefit t o l DW and midd le income groups. The REA l ow 

int erest l oans provide a prece!lent for this policy. The estimate<! cost of t his 

incentive would be $1 to SS bl'll ion over the next to years. 

Value-Added Tax 

Currently, businesses deduct the cost of all fuels purchased in calcu
lating their income t ax. If ettch incremental dollar earned is taxed at 48% by 

the Federa.1 Government. then e1~fec tive 1y t he government pays about half the 

cost of al l f uel ut i lized. Conversely , the business that instal l s solar tJnits 

real izes on ly 52t of each doll <tr as after- tax- profit. A value-added tax ls 
assessed on the val ue added by production. It covers lai>or costs, interest, 
rents, Indirect taxes and prof'its. It is calcul ated by substractlng the cost 
of raw 01aterial, semi - finished inputs , utilities, depletion and appreti ation 
from t he return from sales. nie tax rate is typically 10% to 15% of the value 
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added. Th is means a dollar In fuel purchases saved wou ld be 85t to 90¢ i n 
retained value added. If depreciation were def1 ned as part of the value added, 
a more detailed analysfs would be requ1red because of the cap1ta1- fntensive 
nature of solar energy. Since the value-added tax has been termed a federal 
sales tax, there coul d be some controversy with respect to infr1ngement 
on state 's r ights. Since the tax generally penalizes imports and rewards 
exports by not taxing exports, it could cause s<llle disruption in the petroletin 
market. 

Tax-Free Industrial Bonds 

In an incentive analogous to the tax free bonds available for the pur· 
chase of pollution equ1pment, public and private organizations would be able 
to purchase solar equtprnoot w'lth the proceeds from the sale of tax-free 1ndus
trial bonds 1ssued by muni cipalities. This inccrne is tax free and the prin
d pal must be used for specifi ed purposes . It is estimated that the cost of 
this incentive wou ld be $5 billion over the next 3 years . 

Goverrsient L1ab1 11 ty Insurance for Solar Technology 

The Price-Anderson Act, under which the Federal Governcnent agreed to 
1nde!lln1fy and limi t losses in the event of a catastrophic accident at a nuclear 
power plant, offers a precedent for a similar 1ncentfve for solar energy. One 
of t he barriers to the adoption of solar technology Is the econ011lc risk and 
uncerta 1nty associated with a new technology. The risks involved are not known 
due to the lack of actuarial data on solar equipment breakage, durabi l ity and 
mai ntenance. An 1nsurance or indemnity incentive, whereby the Federal Govern
ment assumes the t1sk~ cou ld provide the assurance needed by specific solar 
energy technologies to enable them to penetrate the market. It is estimated 
t hat the cost of th1s Incentive would be less than Sl billion over the next 
10 years . 

Special Gas Priori ti es 

One of solar energy's perceived l lmltotions is its interruptabl l ity due 
to cloud cover. An 1ncentive could be created by ~llowing existing gas users 
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who adopt solar energy to have higher priorities to rece ive l imi ted suppl ies 
of gas dur1ng t imes of scarcity. The greatest problem with this incentive is 
polic ing. accounting. and verif ication. 

Redirection of the Rurel Electrification ~chlinistration 

The Rural Electr1ftcation Admtn1s tration could provide grants and 1ow-
1nterest loans for the construction of med1!.111-scal e sol ar thermal. electr1c, 
photovoltaic and wind energy conversfon fac., lf tfes. The operation and func
tion of the REA could remain unchanged, but tt would be directed to fund pro

jects usi ng solar resources . It is estimated that such an incentive would cost 
over $5 billion in 10 years . 

Formation of a Solar TVA 

A large government corpora ti on cou ld be created to produce energy and 
stimulate the econ~y of the southern nsunbelt" states. The Federal Government 
owns vast areas of ar fd land in New Mex ico, Texas and Arizona which could be 
used for large solar thermal electr ic and/or photovoltaic facilities. It is 
estimated that thls project would cost more than $10 billion over 10 years . 

Federal Construction of l arge Solar Facilities 

Using this incentive. t he National Aeronaut ics and Space Administrat ion, 
U.S. Army Corps of Engineers, and Bureau of Rec1t11T1ation could be conrniss ioned 
to design, bu i ld and operate large solar projects such as land and ocean bio
mass, solar thermal electric, ocean thermal energy conversion and photovoltaic 
facilities. These projects could be funded by low interest loans. The power 
and products produced would be marketed by the existing Bonneville, Alaska, 
Sou tl\'~st , and Southeast Power Admini strations. This program would have a 

major effect on t he current electric energy marketing inf rastructure. It i s 
estimated that th1s program wou ld cost over $10 billion during a period of time 

to exceed t he next 10 years . 

Bonus for Innovat ive Uses of Solar Energy 

This tocentf ve program is patt erned af ter the uran 1um prospecti ng bonus 
progl"a.."ll of the 1940-1950s, in which prospectors •;tho located significant 
uranium deposits rece1ved bonuses of SI0 ,000. The bonus •P1>roach •.-ould be 

appl ied to a wide range of solar energy uses, including passive designs for 
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homes, offices, commercial bui l dings. and factor ies and the use of solar water 
he•tlng In building applications , housing developments and shopping centers. 
In addition, solar e l ectr1c app•l ic.atioos to reduce electric demand during peak 

power per iods could also be i nc:l uded. The possibilities of the bonus approach 
for ingenuity and speci f ic appl i cat ions is al most endless . The amount of the 
bonus could vary wi th the application, and aclnintstratlon of the bonus syste~ 
coul d be delegated to individuail states. Each stat e cou ld set up i ts 0'"'1 

1ncent1ve progra.'h to meet its c•wn energy situation and industrial base . Con
siderable publ ic lnvolv..,ent co•uld be stroctured tnto t he program. The public 
education and public relations aspects of t he program would be considerable. 
The mov1ng force of this program could be expected to arise at the grass roots 
level, in part in response to the possibility of recognition and a bonus. The 
program could be administered throughout st ate and local pol ltlcal subdivldlons 
based on thei r own perceived en.,rgy needs. It is estimated that bonuses would 
range f rom Sl0,000 to Sl00,000. I f each st ate awarded between 10 and 
100 bonuses, the annual cost of the progra11 would range between $1 int 11 Ion and 
$100 111111 1 on per year. 

Manhattan Project f or So 1 ar £ne!Jll 

This incent ive woul d be ba1seds oo a perceived national need for the utili
tation of solar energy on a cra.sh/large-scolle basis. Regional entities fash· 
tonQd after the TVA or ex1sting regional uti lities would be the rec ipi ent of 

federal f unds for install ing solar base energy systems on a large scale. The 
electricity l«luld be marketed through existing dist ribution channels. This 
approach would severely impinge on the pr·esent structures for producing, 
ft nanc ing and regulating electrical energy. The precedent for thi s approach 
; s the Tennessee Valley Authority and the Bonnevi 11 e Power Admi ni strati on. The 
esti111ated cost Is 1oore than $10 billion over a period in excess of 10 years. 

Power Plant Demonstration Progr am 

Thi s incentive .ould be patt erned after the Atqmic Energy Coiaiss lon ' s 
Power Reactor Demonstrat ion Progr"'1 (PROP). Ut i lities would build small , often 
firs t -of-a-kind collec tors and the Federal Gover nment would agree t o assume 
cert.a in costs and responsibili t ies over and above what an equivalent generating 
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capacity would requ ire. This incentive accompl ishes several obj ectives. it 
would faci l itate deployment of solar power plants , of interest to uti1 1t 1es . 

I t would transfer technology to the user . It "°uld gi ve hands- on exper1ence 
of solar plant develop:nent to the ut i11ties. Uti l ities could be asked to sub

mit propos als f or installi ng solar systems In thei r grids. Cost dif ferentials 

could be ass!.Eled by the Federal Governmen t . Assuming 20 large capacity deli)()n
stratioo plants, t he cost is estimated to be less than $1 bi ll ion within 

10 years. 

CONCl USIOll 

Since as ear ly as 1918, the Federal Govern111ent has expended S252 bil li on 

for 1ncent1ves to stimulate energy production . These expenditures are pre

sented in Table 63 by energy source and incentive type . A precedent therefore 

exists for the Feder al Government to spend or forego large sttns to increase 

ener gy production. Insights useful in the deve lopment of solar pol icy can be 
drawn by considering the infonnat1on in Table 63 against a background of tech· 

nical, economi c. legal, institutional and political interrelationships . 

Consi dering the surr.s of the colu111ns of Table 63 it can be seen that oil 
received the largest share of incentive funds . Possible reasons are 1) a large 
percent age of the pcpulatlon enters the ofl market , ot the gaso11ne pumps, each 

week; 2) oil has been coomon1y assumed t o be difficul t to f ind and in rela· 
t ively limite<I supply; and 3) oi l 1s perce ived by the average c1ti zen as neces~ 
sary for a des irable lifestyle . The great value placed on oil by the public 
makes legisl ators sensitive to an assured supply. 

The secood largest snare of federal 1ncent1 ves went to the promotion of 

electricity generat1on and t ransmission. Reasons for thi s expenditure ~ay have 
been the des irabili ty of an inexpensive and readf ly ava flable source of p-ower 
for the publ ic. The Rural Electr1f ication Adn1n1stration was created to pro
vide the financing necess~ry to develop an electrica l distributi on system for 
all areas of t he country. 

Coal received the smal lest percentage of incentives. The reasons may be: 
J ) coa l has supp l ied energy over the longest period of time; 2) 1t 1s thought 

295 



TABLE 63. An Estimate of the Cost l ncentives Used to Stimulate Energy 
Productlon ( 1n Billions of 1978 Dollars) 

Percent of 
Nuclear H~ Coal Oil Gas Electric i ty Total Total Incentives 

Taxation 2.0 4.74 55.48 14.92 38.83 115. 97 46.0 
Disbursement - 1.30 - 1.30 0.5 
Requirements 1.7 0.04 0. 80 57 . 49 -a.so 59 .23 23 .5 
Trad1tiona1 services 2. 57 6.92 - 0.52 10.01 4 .o 
Nontrad iti ona ·1 Services 17. 2 

14 .86<•) 
3. 55 l.88 0.30 22.93 9.1 

Mar~et Ac t1vlty ...ll 0.02 0.50 0.15 2s.11<al 42.80 17.0 - - · 
Totals 21.0 16.90 11-68 123.57 14.57 64.52 252 .24 100 
Percent of Total 
Incentives 8.3 6. 7 4.6 49 .0 5.8 25.6 100 

"' "' m 
(a) Th is val ue based oo incentive defl nltlon l ( federal money outstanding) . 

a dlscuss1on of t he alternat ive definition. 
See respective chapters for 



to be avai lable in abundant quantities: and 3) coa l i s perceived as an i nconve
nient and dir ty fuel . l t therefore comnands l ess political popularity. 

Incentives for gas, nuc lear , and hydro power have rece1vecl intermediate 
amounts of funding. Production of gas is strongly relat ed to the production 
of oil and the creation of incenti ves to increase oil production is corre lated 
to that fo·r gos. Incentives t o t he nuclear industry could result f rom l ) a 
strong puritan et hic which valued the making of something useful out of an 
investment conceived for destruction, and 2) a recognized need for new pO'Ker 
sources . Thi s was man ifested as a dream of the future and articulated by the 
Joint Cotrmittee on Atomic Energy. The drivi ng forces behind federal expendi 
tures for hydropower were largely soc ial, as part of the taming of a raw land 
with flood control, irrigation and recreational facili ties. 

Consi deri ng the sum of the rows of Table 63 , it can be seen that 46% of 
the total cost of incentives could be categori zed as the act ion of levying a 
tax or the exe11ption or reduction of an ex1sttng one. Taxation 1s rel atively 
easy to admin ister, has an irrrDediate f1 nanc1 al impact on those affected, is 
flexible, and is exped ient. Appl"'Dximately O . S~ of the cost of incenti ves was 
in the form of disbursements for which t he federal Goverr111ent received no 
direct or ind irect good or service in ret um. 
trols accounted for 23. 5% of the Incent ives. 

Requirements , such as price con· 
The Federa l Government all ocated 

9.1% of the money expended to create i ncentives for energy production through 
nontradi t ional services such as exploration, rese!rch~ development , and demon
strati on. Though popul ar in promise . nontrad iti onal services are not ~s f lex
ible as taxation and recru1resnents . One reason for this is the limit to the 
size of t he research colll'l1u.n1ty, which cannot be readi ly expanded. Seventeen 
percent of the total expenditure for incentives to 1ncrese energy production 
involved governmen t ' market ac t ivities such as TVA. Trad itional government 
services accounted for on ly 4% of the total. These , too, are 1nf lexfb le. 

Creation or prohibition or organizations, and col lection of fees have not 
been e~hasized as incentives to lncre~se energ.y production. Such incentives 
are often unpopular. When they are potent ially feasi ble, as in the c'5e of 
creati ng the TVA, they must be acted upon quick ly. 
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The analysis indicates two apparent rationales for incentives: 1) promo
tion of a new technology during its early stages, and 2) payment of the differ
ence between the value of an act ivity to the pri vate sector and its value to 
the publfc sector. The support of nuclear energy represents an example of the 
f irst j ustif1cat1on. Examples of the second are rural electrification (REA), 
economic devel opment (TVA), f lood control (dams), and price cont rols (oil, gas, 
and coal). If solar poli cy were devel opoed according to these rationales, two
thfrds of the acti on would focus on taxation and requirements . It would appear 
that these incentives should affe<:t the techn ical elements of solar energy pro
duction for which consumers most often enter the marketplace . 

During the course of the analysis , incentives were identified which did 
not have a quantifiable cost to the American taxpayer . Exa~ples of these are 
the Price-Anderson li abil i ty indemnification for nuclear power, the Connally 
Hot Oil Act. the Interstate Oil Co~act Ccmnission, and the r~atura l Gas Act of 
1938. An analysis of t he Nlsul ts of such incentives in which the Federal Gov
ern~ent assumes l"esponsibi l ity and risk could lend cons iderable i ns ight to the 
formulatioo of a strate-gy for so lar development. 

In conc lusioo, a precedent exists for utilizing federal incentives to 
increase energy product1on. Design of national energy poli cy which considers 
the resu lts of federal investment 1n incent ives to increase energy production 
could be an eff1c1ent basis upon which to integrate current and i 11pending tech
nology, ex ist ing energy stocks , and consumer requirecnents afld preferences. The 
conclusions of micro·econom1c solar energy feasibil ity studies coul d be incon
sequenti al without a comprehensive understanding of the costs and results of 
incent ives to i ncrese ener9y production. This is so because of the disparity 
in rat ionale between t he Federal G.overn~ent and the privat e sector. The Fed
eral Government n~ed not predicate national pol icy on short t erm, micro~ 
economic analysis . As confirmed by this study, federal justfficatloo fs pre
dicated on .long-term goal s met with the aid of new technology and supported by 
social values of the nation . If i t is socially desirable and technologically 
feasi ble to increase solar energy's share in the national energy budget. the 
paramount po licy quest ion Is ooe of selecting an incentive strategy and deter
mining the government 's level of tnvestment in it . 
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APPEllO IX A 

TABLE OF CURRENT ANO CONSTANT 
DOLLAR FACTORS 

Fro."!l the time of the creation of the Tennessee \'alley Authority and the 

National Recovery Administration minimum coal price schedu les 1n 1933 to the 
present, t he purchasing pD'l'.>er of the dollar has decr eased by more than 75%. A 

co..11Par i son of federal expenditures over t i me must be made i n constant 

dollars . Table A·l presents the consumer price index for urban wage earners 
and clerical workers and the factor used to adjust current dollar values to 

1978 dollar s . 

A- l 



TABLE A-1 . Annual Average Consumer Pr ice l ndex 
and Conversion Factor to 1978 Dollars 

1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 

CPI 

29 . 7 
30.1 
30.4 
32.7 
38.4 
45. l 
51.8 
60.0 
53.6 
50. 2 
51.1 
51.2 
52.5 
53.0 
52 .0 
51.3 
51.3 
50.0 
45.& 
¢0.9 
38. 8 
40 .1 
4l . l 
41.5 
43.0 
42.2 
41.6 
42.0 
44. l 
48.8 
Sl .8 
52 .7 
53.9 
58.5 
66.9 
72.1 
71.4 
72.l 
11 .a 
79.5 

A-2 

1978 Factor 

6.579 
6.492 
6.428 
5. 976 
5·.os9 
4.333 
3. 772 
3. 257 
3.646 
3.892 
3.824 
3.816 
3. 722 
3.687 
3. 758 
3.809 
3.809 
3.908 
4.285 
4.778 
5.036 
4.873 
4.754 
4.708 
4.544 
4.630 
4.697 
4.652 
4.431 
4.004 
3.772 
3.708 
3.625 
3.340 
2.921 
2.710 
2. 137 
2.710 
2. 512 
2.458 



TABLE A-1. (contd) 

ill!. CPI 1918 foctgr 

1953 80.1 2.•39 
195• 80.5 2.•27 
1955 80. 2 2.•36 
1956 81.4 2.400 
1957 8A.3 2.318 
1958 86.6 2.256 
1959 87 .l 2. 238 
1960 88.7 2. 203 
1961 89.6 2.181 
1962 90.6 2.157 
1963 91. 7 2.131 
196• 92.9 2.103 
1965 9~.s 2.068 
1%6 97.2 2.010 
1967 100.0 1.954 
1968 1()(.2 1.875 
1969 109.8 1.780 
1970 116.3 1.680 
1971 121.3 1.611 
1972 125.3 1.5~9 
1973 UJ.I 1.468 
1974 1•1.1 1.323 
1975 161.2 1.212 
1976 170.S 1.146 
1977 181.5 1.077 
1978 195.4 l.000 
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APPEHDIX 8 

DETAitS OF CHAPTER THREE SPCHOIHG ESTIMATES 





APPEND IX B 

The following pages give details about the estimates of FY-1978 energy
related spending used in Chapter III. The di scussions correspond to each row 
of Table 3 ln Chapter 111. Sources for material in this appendix are noted. 
The notltion "Append ix . p. 0 referes to the Budget of th~ Uni ted States . 
1980: Append ix . In cases where this source provided i nsufficient deta11, 
the agency• s research department was contacted by tel ephone. The name of the 
agency •nalyst prov id ing data is given for these cases. 
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Row 6 

APPENDIX TO CHAPTER TH.REE (_contd) 

Or anization 
Source 

National Bureau of Standards 
(Appendix, p. 254) 

Budget Lines Items 
Ener Form 

Scientific and technical research: 73,081 x 0.12 

FY 1978 Outlays 
000 I$ 

8,770 

Energy represents about 12% of national income. Therefore, we have assumed that NBS activity related to energy will 
resemble the proportion of all energy expenditures to national income. 

Row 7 Corp of Engineers 
(Appendix, pp. 347-360) 

Distribution to energy types using consumption percentages: 
Electricity 
Coal 
Oil 
Natural gas 
Nuclear 
Other 

Navigation structures: 20,294 x 0.4 (Oil) 
Navigation, transportation and rehabilitation: 

457,471 x 0.4 {Oil) 
Power construction (Electricity) 
Navigation operations; 614,622 x 0.4 (Oil) 
Power outlays (electricity) 
TOTAL FY 78 OUTLAYS 

Oil 
Electricity 

TOTAL 

1,675 
903 

3 ,990 
2,008 

167 
27 

8,117 

182,988 
986,275 
245 ,849 
152,137 

436,954 
1,138,412 
1,575,366 

Navigation projects aid in using waterways to transport energy (dredging harbors to accommodate oil supertankers) and, where 
they make waterways accessible to shipping, increased use of energy in the shipping industry. Multiple-purpose power projects 
are multiple-purpose Corps projects that include the installation of new or additional power sources {hydroelectric). 
Navigation projects would effect oil consumption. The multiple-purpose projects contribute to increased production of 
hydroelectric power. All navigation cited above benefits oil and all power projects are electricity. Our navigation amount is 
40% of total expenses for navigation because oil is about 40% of waterborne trade. 

Row 8 Atomic Energy Defense Activities, DOE 
(Appendix, p. 371) 

FY 78 Outlays (Nuclear): 442,144 x O.lD 442 

According to DNA sources, an estimate that 1D% of this military R&D activity would have civilian application is difficult to 
substantiate but reasonable as a rough estimate. Some areas where results of military R&D could have civilian applications 
are; simulated electromagnetic radiation, radiation studies performed at the Radio-Biological Institute, ONA's experience with 
clean-up of radioactive waste, and other special applications of technology in the fusion area on a special request basis. 

Row 9 National Institute for Environmental 
Health Studies 

(Appendix, p. 415) 

NJEH research activities are supported by direct appropriations under Section 301, 311, and 472 of the Public Health Service 
Act. NIEH appropriations for FY-1978 support research on potentially hazardous by-products associated with various energy 
technologies. 

Row 10 

Row 11 

Housing and Community Research 
(R. C. Jones. HUD) 

Bureau of Land Management 
(Appendix, p. 537) 

Distribution by energy form using consumption data; 
Electricity 
Coal 
Oil 
Natural gas 
Nuclear 
Other 

Total 

Solar demonstration projects 

Energy and minerals management 

10,519 
5,673 

25 ,060 
12,613 
1,046 

___..!_§_§_ 
55,077 -

2 ,750 

81,880 

The assumption for distribution to oil and gas is taken fro:n our report, based on the 1g79 ratio of oil, gas, nuclear, and 
other energy consumption. 

Row 12 Bureau of Rec 1 am a ti on 
(Appendix, p. 547} 

Energy type shares: 
64.4% oil 
32.4% gas 

2.7% nuclear 
0 .5% other 

Loan program 
Construct ion and rehabilitation 
Operation and maintenance 

TOTAL (All Electricity) 

B-3 

52,731 
26,529 
2,211 

409 

27,753 
324,151 

86,2g5 
438,199 



•• 
t.S. ll1014tlcal $or.t'.f 

1-"<ltr>Oh, II• ~) 

APPENDIX TO CHAPTER T~REE (contd) 

,c~t Ctroe1 n
<Ettcrix FUJ'l 

.t.1.11:11 ''Ptl t;.e tufltt f"tlm 
Jl!M._l -.1wr,. ,,.,..._,. 
Cfln•,..,._tltn of llMi •ul al• ll'll t 

'"" 

'' 1'" oa1.,. !OC9'1l 

111• .u ... tlM fff dlrtt1••1£4n """""' oil •UI tU Is U1Lt~ 1'1'05 (OK ... ev~w, A~ort IJlll,·t•tO!. _, 11 llUO!'I 0- ,,,a • II 
~~I (Oll11J1,ll• dltt. 

..... 

lr.ot lS 

... .. 
11~ 11 

''""'"' - lt!ftfl (.W.tollb • • • ffO) 

~· ut 1!1•1•11 i\ff 11n 
l-~MJlo, pa. &:<l·IJ 

11u.111y . ... 1u1 - "'ti' 
.._.It\ ttrtt t M t r~..rl1 M l~ 
illfOl'C~I ... e Stf tty 
..,. .. ......... (WI, 

(IVi.tt!ll , _.. iii. 

llllllf'4-~ 
l!lnt t4;1 -emf,_.l • t "'"ttfl 
111 .. t lord 01UMtr1tleu 
C.t• Nllfl:t!_,. •'4 4Nltf' ' 
ll itoer&I llM •U8-t l 

lllPL. (AU \'..Ml) 

Stau N"'la:ory f~ \lft!IU 
f-tO!'r11 rtg• l •t..-1 !l'Pcgr•• , ,.,n, 
ll lflllt•I lnftltUCI 
.U.inJ-0 • lhel .-.cl•tlO'I tw4 

IOt M. (All CHI) 

lll...,. th, • l t1! .. , 11'T'i(llU• , tld..,,..,.. 
,\lull• •t.~ht · --· ..,,..~ 

roUL. (l lettrlcu:r) 

(l»i Nnl t• .... lllt t )' 111SJtc"t lO'lt f<Nll 
ll~l (lnl ..,...,...1 ( i 1r .. 1,.. fr• f lt..·"ltl>: 

8,740 J. 0.0? ( "Kl-) 
t1utt~ft1> ts;I trtlt1i.o1 $ '·°'• 
i~•ICJI l •l'll""l: , ,06t 
, ...,.,.... ....... llhli'ttJ..,, ~ 

lll,IJ• 

""" 6,Uf. ..... 
JJ,OJJ 
• ·~1 
,~,114 

""" 
V> 

'., _., ter P91 • 0.11 9 ,)1) 
t • I •low ''" "-'·t•r • It.OS - · Ml}. 

lS,Cll 

Al! ot u~ 1ssw1;.,., rr;r 111.vi\11l iw. of ~,,,,,..,."' 1.-r11 tot"ft 1•e I.ht,._'' U.:.•• 11$t<f •• - 11•e•l<ou ttp>M 
l11l•l• \O). ' '• Nl.·HIO .......... t l<OtS ..... butl (WI llE!A•s l)l:SliJ.'1 .,..it<>t•t•r "9f'IL)') r t ·191t fWl•I ,),ou.ill~1Mfl, 

l(Mthwitlt - .._ oUY!tlttrtU IWI 
fM"itl'#i x, p, JIU J 

~\I-! littlU •OC $df\)' 

~"''"'tit" !'ff: .... h, • · (.SS) 

nml: (Ml ,J1,119 
-t.c.1Hr .....!!! 

JS .l»l 

l . !1.0 

1l .~• 

c.n•~t ..,...,.u: USO.lit 
f'l'oitp)rtl• 4'1et'b'••t l •1ff l f"T;9.- '11.· flillll • o .• tJ0,411 

lllfllt\I .,., ~ t••soar1ul,... 11!'1! •He 11l\llt 11, .,.. b e l l*Ui.Vl•l .. tort "'(11111'"0 111 IJS™. ~loY'l!!tt 11\j,.., l"'l~t 
,..tc'f, r .. ttJ4 - lt1t , ttln~ l-. ut~ftf ·..e..1 fl't 1tltCI .t!lt\Ht in inJ..,.I•• Plft UXI r•ll•ltllt 110rtlot1. A h1JIMr 
,.,.~..,t..,. t!M• - 'lr f'O"O-tl-tt ' 1 ~JN! al Cill J 18:1 lnUttl ot lll'I -• 11Hol ~• alw lttc erit....,....~ldM ~h•J· Thi! 
...,.,..,. lllJlf't !~CUlll":t f tk •U , . 1; lll• okWt l r~ ·· ~t.l11t •U 11.0, .... In V4--'•'l'" •nd ll<~lk 11tllnta. , , .... 

lllst!'!Wt'°" llJ .. l!f°P' tW• bt ~""PtlOllS i!'i,tll'J: 
ll •cl.rlcl tr 

"" .,, 
''""'' ,,,, Ml•t1• ,._ 

B-4 

ll,Ol9 
l!,41') 
4',IHO 
V,fll 
t ,211 

"' 



APPENDIX TO CHAPTER lllREE (contd) 

~"""'~~~~~~~~-"fi:_,,....,.,,'','.,;,1 .. ~~~~~~~~~~~~~-"ci"•'"'':;i"'~,...,;,:..,,_1ic"'~~~~~~~~~'-'~'""'~~~11131 
t-C~fU"'lll't ' 1r1e1r:1 1,., \11•1.:..er•~" 

C'-ot>!' •· r. 50SJ 

.>.it1~..t...a1l MTto-1ttes 
(.,tl'IJh, 11. f18J 

lie<)I! "1>!•1«1U Sl ,l'i.000 
J _"9r,.t l•t•4 rrw. ""L·lUO >< o.z 

!M:c, oow...,1 .. ,w;ce,, <114 Ind• ••tt.n: S!,l~I 

J -'ll· ... lttt<I toilh il.li 

""'" 
!1C 

1.~ 
l,J~ 

r•e s-rot 1n191tto• 01 .. •ur;uo .,...,. 11>cn t X$ o' i»r00-tt•I t,... - .,,.,op-rol&t"" .... u... . tn;1"4"" '" "''"' 
eo;~tlh.,...1 rt ttl.0"••¥'1 t!tf, 1.0C• tUr1t1 U1$lfl~•. tl'tttl .,._", .. t C>{ltflUS f f/It' • blflJ «•*'t >l'IW$ll$. E .... p-
Nlol"" $l*fdln' -..t-.d >:0 S1.l1l \Kil In lt11 •~ N iii le<"~"°"'· tor u-lc, ""'""to coal Jtf'U •l11t09, otrtmro 
oe•t~t"' all l"tttl.ll'ttt, Hd oh "'t' .. 1-.,., i 1.,._, I• ..ialtttr1, II• 0U~1tt..., ,.,. 1tf•I u;U .. u :!n .. ht..i t4 
., _,.., , "'"''' ' '""'"''1-· .. 11 hdfot1 .. \ t.Olri" ..... t ncl"6tf ·~ l."t a! tl!:t l , ?t5f4 t,f»fl U• 1.-•• 1 d llWl't.f•l"t l~ttd IC'.l lvl fi•I 
i .. u.. -~ f$ I"~'·· ...... . t•u .. 11 .-u·:~. '" fNll WI tl'fll! S -e:~ :hct'! Clvl('« ll'1 eolf!"b' ( O'>S-;1« 1""'11. 

.t.a~t«~tr ltunt O\ Villo• 
( loJolf'lolh. fl, 6:0) 

ll!ltl'OllltOll '!:1 -r'lf fc""I 1111~ CO-t jllol WI-I: 
! l«tt"i tl\)' 
( N I 
Oil 
.tll1•41 <;U 

""'""'' 
fOt•! tl.>tc-tt : liJ,)t;.,~ 

'C Ot O-'ltfi)'·l'tl..1to1 Ol)Mll 0.U 

'" "' "' ~· ,, • 
S,OSl 

r.., t 1111I 11C•tni1t a..::1;.t "'"'11 itt,U~. r .. ..., *'~""u ,.,.. U' "' u. -•OOl!r. 10 ... 4$ote ut"' t !ll •~ltr .. n Oa\9t~. 
11o • 1'oi1u' u.11 11.1-.t• 111 °"" st~ti'<I .,tfii t (f'll,.)t!.,. lt~•flf. 

OUti>l~tloo. I;.)" .,...,1 ,_ '>ll• O .f!A tc.t1~\,., l!lt'*i: 
E~~V1Clt}' 9V 
:011 ~ll 

~'' r.~) 
'-l11r•l Gu :.nt -·- . Ot!i1r- lS 

"'"' ,, 
t1«1>lll9'~ s,,~-. h•tl1 .,11,~r-tct•(1 , OIM!••l10'I• • ·~-~1 111t'WI/ -.;;1•1;.;~,-u.c,.. Wii;•t 11•~so:r•'l .-. ..., 

1'"'9'• 11$\('0, i•t hni:ti•"' or hrt "'" l itu.i 1e fllL4'\lO trt - 11t "'.,I , ,.:.,. e,,.. • ~llc•l-"i mu Nd"t c•UF ' .._ 

11"41rdl -.c iHCit1 ''°''~ 
C:nO~h•o~t l11•rcln1 '"""• 
fr.lllSPOOt.atiM Syn- ("ttr 

! ~l(l!t. ,>p, '8!., ,,I) 
~''*'°" 011 c..,,...,1,t l011 r.w 
l~·i.lh, rp. 59!, 1ll. 71?) 

1"1.«ntl • ....,.,.. $onl .. 
l l&fUdlt. ~. nl) 

i('Stlf4"1 •o WJ.t lo,-11 (11•re:vc: wr~1. t rrte,... -
••llf~.: q"""'' 

li~tl>h lcr ilSC"" lnC"~t•t • (flClM<t, lftt'ktj 
ltfct)', lt"Slb'>t<i !!'11'•1"0'3CU.-t1 'fot:tt. g1f'll<llll!f'q: 
•1•1"'\t •••ct t-1 tf'ltt9f -.nr-tilfl• 

ronL (Al1 Oil ) 

<-.Hetu: t1lf-,C> I 
:.; _,,_..,,tl«tei;\ • G. ll ,, ,tl:i .. 

fo- ~t•l ~'JO."'" ' • .,. to.O !Ii of~ Ill~ t.-J,.t Cln to"Cllt-t, t.:a..i1 -CY ~t=-altl ($!" noat L?'C d tM tl.S.. -~· 
Of\\, llS sott.11~1 f)f" CGoOJ l!W.t '"lot """'· W.:tuSl t 1:<>1e t•t>t'!0111f'f:' lf' $)1tl1 4 1rtmf >t 0'¢0tl'"" ¢ l.I~ \l)~ll 1ty 
t"9•ll1(1111, tie tll«ft~ l~S c•-.i~ture II)' ~"'r11 ci""-"!tll'.WI. 

!11Str'Ollt10!! ~J ttltf"'ll' f! ... totl~f C«'<SllUt10• fl')lf tS1 
l!lll:tl'ki l_f .... u .,oJ? .. ... 

1~.11• 
1:0.0lt 

1,6£1 
'" lhi<.ir-t'i <;U .... _ ..... 

litffi'' •r·m er ·sars"<~t"'"' 1.111&1ur1 • t~ flW : ,I, all. 
lrlt' efllt'4J fl)'SIC' ! ~!at. l0" O. ft
-..elm ~•le1: SK,..,• 0 ,,1 

!:•-•• 1cl • .,.1 rd ' "''...U.!l!fllol !llJ:l•orl 
i.lft 4C! .. u1: S I. 
,..~ Cffl!'.J)' 01',,S ltS! U ,e:./ 
-.,,;~.,., P\)'$1fH JL.{'IJ. 

S&! ,OEi. • ILU 

k<•iio _,«11 ""''''c.'I o11• JIJ t.t int tH1>«t.-.: tm" 1n~11, .. ~ .tn VI' ut 1.:11eoo .. 9 "'~''''' 
1'11t .. ,.;n ont •i,.,d 1~l ; 1i1;a -.rtp fli'lft!U • .,,, o..el"'"r ~le.. 

B-5 

"' 

5!. ,SOl 

ut, ~1 ..... 



• 

APPENDIX TO CHAPTER THREE (<:0ntd) 

le! "C:I" ~t~~t:~1- ,, 1r:io~~,.,, 
fav.,.t .,t r.-w, CO'l\!"""6 

~ ~ lsll1l 
5o1• •Utlll'-t tQt.7lll) .... """' lifl• ...... Jn.• ..... 1•,lM 
t••u ... ,.... ...... .... .11 '~"' llfler ftnl• "'·- ,,.,,., ..... ,... ... .... ..... '~·-"" ......... """ .... •.m 
Z:.-c ... . .... .. .. 

,, .. lll ...... ... ... 
:.1:..:.."t.- ..,..., li,llO ...... 

u,tn , .... ...... 
t a iw w r(!!HJ ,,,, ... .,. .1'14 l,:ttl,m 

llil!i ..,,,. "' 

"" Sst.t!' ..• ,~ 156.1'4 ,,,., ...... 11.15" 11,!'.>• ... "·"" tQ,«11 

(Q&CM !t!!!ott\tn, 11!11!'!1''-• 1111 111•'1!1!i!IJ.i! 
a•I UT 

0\1 .... , . "' Oii.., ... " ... , ....,. 
"""'-... .. 

$' 7 .... "'-"" 
"*t11•ilu: Wf-11_ ""-"' 
!!! Ii.Ill 

l!l ...... 
,,..~"l'llUW.1(1 

... n i .... --• ... 
'" 

'·~· .... ll, 
n,..,J 
J,°'I 

1 .-r1 ... 11:. m• 
oor: n1s-111111i111011 rv1..u 

"'"''*tof ~·--1-111 ' " """'' .. tiMl.ttk~ 

"""" • '"' l!:l!!!i . ... ..... "'~ L ... .,.., .. , . .... "-"' :::I ....... ... , .... ,,,, .. 
~ ..... L"' ... ... .,~, -·- S<l.4Ui '·2::1!l l,N,1111 .... "'" JQ,fril - ·~ _.JU!! ...ua.m 

19~•1, 'dlkUlc ~.CDD 4,0W,e)J 
11111\lu~u .. ·~·"'' till-. 1,lf1 i,ut: t ,.,l, US 

·~" ~1 .. 1 •• 1 ............ 1 ... Utt 
, ......, ~ .... .,, (M-....._101 .. tlV ··~·~ uoi _,. .. _1 ... 111"1 . __,.... ......... ,. ...... 

""' llr:.'I .... __ ., .... •t•, .. _..... u.tt. a:t ...,..,_ ....... _ ,, w '• ~·• u- en_,,~•_.. n.1111-.. 
., .-..1 (J.1; .-• _ t_.... ....,...,. .- sav ......... , ... -., w1.rtt • a.a. 

·- .. 

.a .... , ... -- ,,.... .., ..._. ..... ,, 
tl.nr'41'' 
CM• ... 
~,,.., ... .... _ ..... 

llllrll ~'Ii 1!oel"Wo ftl ioe lMCI! \1, l l 1 
1 ,,.. - rw .. .1r 

... .. 
"' 'l! 
' . .... 

lhr - c•t• hr_..,..,, t1!01l1td.,,;... ru...1 -11 flflttl'" "'""'° • 1• 111111 lit f..-11 111ur• I ... ,_, ..i 
u.l-.:.• r...:11"' ...,1~ 1w "Mt· • rt 1. • · us. 1t,, 

n c ""'-iU "" ..... "' 0.1 .... 

'"*-•' -' UI -- " - 1 



lltot Jl 

APPENDrx TO Cl!APTER TllREE {contd) 

A:l:.tlldll;a.!1 l~l•t'I !)f .. l~t 
~,, ... t.11 :c~;J 

'""" 
!Ht~t1Wt iO'I tb -"P ,,....,.. ., ~tf<S .. ll i:rl ""Uf! .. Stl l 
~~~trklt.)' 

"' Alt'Jtll 9U 
/h C' o ... 
Ott>e• 

'·"' 

llU h:,.;t! .... Ol'l..,11CS _.) S~ 
,..ln 1t.tr1\~M 

£Nr11t a!lntl11iv •:1'>\ lc•.IJ~ tis.m 

..... 
·~ .. 

!AAtuo!u. 11. $!ti 

hdl 1 .... 1.,.,* b111l1t:1.tl;n 
;AWtrdlo, p. 3191 

lhl'-l ill>"l)tf"l1t l~n Srlt~1 5">1N 
j ~;i.e•Gh, ;>, 91.111) 

cir.1.-:i~-t•"' ~ -·o ~'* 'l'IJ ceni11e11 ... 1..-t .. t~·~' 
E l~t.-l<oi., 
cw• 
0\1 
/ltlllrtl '"" 
llJC~OI' 

""" 

•111tty ' "' ...,pff"t: l,15t 
\«\ t'Ml 11M1 n l p.t1c.ot: J , 50-: 
.. i•IJlr-JtlVt II" Ji<ll t:S I f~ 

l'T: p11rt•.,, , ...,.,. ,,.11 t11' rmor. l'lll~UI; 
POU(J {lllf t<W~t • C. i6 
t,o;iclt01. 1mnt ' ~'t.loo • lJi 
.... !11~t?i't.1.h1 l ... JIH"o • lit 

11,161 
l•,tr~ 

''.!'' 33.tt! 
<:, 15.l 

•M 

• 

~~h tt -.1h.t.1 or IN t oi11 '~"'~• r~ .. t,,... "''"'1 llO•nl ~tiv1~' '' t!n:t •e--1 111~1<lfl tt!tfl;a•es 1 ~~11~ I• t.•• 
vt111w t4tl(lfl o• ~:~o-J~ '°"ur1.-;" 11 - er ''" tn11t r..lnlo~•· tlil , u-i • .-11 11s, - 11w~..- vt ue tl<ft• -c:t ,._, 
t u11!°"'"" ru•r>t>in. .. tr••' • •• t~..,IPOrt. 

m · i .. ~u1, 1h or 1i. lu•~" .. ~' "' -v .. i~1.,., ••·1tt1 p . llltrttw•. ~ ••• rr. cl 110l l.;,,r ...i _ , ..,, "''~''" 
t•••l loo, Wt t<dl ~'t •C9thW ot f'.''lley """ t..ceo.t "'"' l/6 of ou.r t'"" 1s.,n ~ (111 tot•! tf!tf'U•"ll tted 11WICl i"l!l· 

$•d"'"'"., nit 
(tw:...:1 ... ~. 11i -11 

1i11..-iWHM to 111'.e"'W f-~ f,_ Plt.-tttC: 
on • o.et 
lltUr ol J*l • 0.35 
11.J:luf' ~o.04 

Jil li 1.?, l)! 
~~"* tlll:ttf •!'t<lttCI (I,.? 

l ,Ln 

"' " 
·~ 

tqe•• -'1)"'t lut-J soowii.J h Wl or t ttU •W1•t •• n ..... w• •• .,11t..:•.:••01 tt-e n •rnt or U*1•trl~tx 111 M\lt 
.. , .... di. &!1 ttlli fi91•,. i. •I""' r"" Wocr•' ~"" '°'''s or l.111(1• lnt .,...t: !a SSt!, ClfM Of ,.id! t1 e>fl'1it· 

"•" i..:1ttr it9-14to:1 t.n.1t.1lm 
f lcotfdlx. J», l!0°t:: 1 

011-~1Ntlot U. • ,..f)' •ll<'rtiel •)'t:tl!l.-Oti"' ~l?'ll 
tl.Ctl' ICftJ 

'"' ... 
.. llT• I q"' 
lt>: l t)• 
O'.tl'r 

lh lnt1l111,.. C(llflttlt ltfl•-«<'11-r O•Cll U:l llWI: 
U,SC7 11 O,U 

LK• '"' -- Wtt:UI~ 11'<7m.-t1ot. ~ , ,-.,. t~ FT( 't tllef'll' M !.td ~111111"1 .,.,., bo · ~ llf'<01!'!14in to ..... r9 's 
((<'>tf!So<t~«> tow. t ••• • u s "" ,.,, • • tl'll t l ""'sit' frr "'6.1.-Wlnt~ aJllllCt ,,, ... - c.s<....- IJl"«.V-~Ufl. 

8- 7 

" -ill 
"' l 



Row 

Row 39 

APPENDIX TD CHAPTER THREE (contd) 

Or anfzatlon 
Source 

Interstate Corrmerce Conrnission 
(Appendix, p. 927) 

All: $69,722 

Budget L 1nes Items 
Ener Form 

FY 1978 Out 1 ays 
000 's 

These are ICC energy-related program activities. It is possible to estimate their share of the entire ICC FY-1977 outlay as 
approximately 3% or $2,060,501. Energy forms affected by ICC activities are coal and 011. Unfortunately, there 1s no way to 
allocate ICC budget by these energy forms based on actual ICC resources spent per energy form. Our guesses are: 

Row 40 

Row 41 

Row 42 

Securities and Exchange Commission 
(Appendix, p. 973) 

Tennessee Valley Authority 
(Appendix, pp. 1000-1003) 

Joint Federal-State Land Use Planning 
Commission for Alaska 

(Appendix, pp. 991-2) 

Proportion energy-related = 0.03 
Coal = 95% 
Oil = 5% 

Public utility holding company regulation (Electricity) 

Operating cost~ 
National Energy Demonstration Program: 
Power Program: Power Supply and Use: 

$4,286 
2,014,115 

1.001 . 
101 

747 

Total $2,018,401 
One half of these operating costs were distributed to energy 

types using percentage of electrical generation provided 
by the energy types (calculated from TVA Annual Report 
Schedule C, p. l); the remaining one half of the costs were 
attributed to electricity. 

Hydro "'0,176 
Coal " 0.664 
Nuclear = 0.135 
Natural gas " 0.025 

Total 1.000 
Elec:ricity 

Capital Cost 
Power Program: Power Supply and Use: $1,848,180 (Nuclear) 

TVA Totals: 
Electricity 
Coa 1 
Natural gas 
Nuclear 

Tota 1 

177 ,619 
670,109 
136,242 

25,230 
1,009,200 
1,009,201 

1,186,820 
670,109 

25,230 
1,984,422 
3,866,581 

-------------------------------------·----
All 622 

ExpenditLJres were split 90% for oil and 10% for gas because gas pipeline activity is still in the planning stages. 

Row 43 Office of Technology Assessment 
(Appendix, pp. 48-9) 

Distribution to energy sources from PNL-2410: 
Oil " 0.9 
Natural gas "0.1 

Total budget; $8,204 x 0.12 

560 
62 

984 

Lacl:ing more specific data, we assumed that OTA's energy-related. activities would be in proportion to energy's contribution 
to GNP; i.e, 12% of OTA's total budget is assumed to be energy-related. 

Row 44 Congressional Budget Office 
(RE: CBO analyst K. Weiss) 

Di str i but ion to energy type using consumption percentages: 
Electricity 
Coa 1 
Oil 
Natural gas 
Nuclear 
(Jther 

Five staff persons at $40,000 per year 

Distribution to energy type using consumption percentages: 
Electricity 
Coal 
Oil 
Natural gas 
Nuclear 
Other 
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188 
101 
448 
225 

19 
3 

200 

38 
21 
91 
46 
4 
0 
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APPENDIX C 

This appendi x contains a l isting of the interest rates charged by -the 
Federal Government on the appropriations al located to hyd·ro-energy 
develop.~en t. The yearly gross operating re~enues received by the federal 
power marketi ng agenci es are also tabul ated. 

BONNEVILLE P()l(ER Al»11N ISTRATIO/l 

Rates of interest applied to the unamortized federal investmimt for each 
generat ing project and f or each year •s investment in the transmi ssion system. 
as shown below. have been set either by law, by administrative order pursuant 
to law, or by admi nistrative policies. The rates have not necessar fly been 
designed to recover the interest costs to the U.S. Treasu·ry to f inance the 
1 nvestment. 

GENERATING PROJECTS 

Albe<>i F•lls 
Boise 
Bonnev il le 
Bonneville Second Power House 

and Peaking Modifications 
Chief Joseph 
Chief Joseph Addi tional Units 
Columbia 8as1n 
Co lumbi a Basin Thi rd Power Plant 
Cougar 
Detroit-Big Cl i ff 
D..orsha~ 
G~een Peter-Foster 
Hi ll s Creek 
Hungry Horse 
lee Harbor 

TRANSMISSION FAClllTIES 

! 
2-112 
3 
2-112 
3-1/4 

2-112 
3-1/4 
3 
3-1/8 
2-112 
2-1/2 
2-5/8 
2-112 
2-112 
3 
2-1/2 

Through Fiscal Year 1963 2-1/2 
fiscal Year 1964 2-7/8 
Fiscal Year 1965 3 
Fiscal Years 1966 through 1968 3- 1/B 
Fisca l Years 1969 and 1970 3-1/4 
Fi scal Year 1971 4-7/B 
Fiscal Year 1972 5-3/B 
Fiscal Ye•r 1973 5-7/8 

~l 

John Day 
llbby 
Little Goose 
Lookout Poi nt -Dexter 
Lost Creek 
lower Granite 
Lower Mooumenta 1 
McNary 
Minidoka 
Pali sades 
Teton 
The Dalles 
The Dalles Addit ional Units 
Yakfma - Rosa Division 
Yakima - Kennewick Divis-ion 

_L 
2-1/2 
3-1/8 
2-1 12 
2-1/2 
3-1/8 
2-112 
2-112 
2-112 
3 
3 
3.342 
2-1/2 
3-118 
3 
2-1/2 



SOUTlillESTERN POWER AD1'1INISTRATJ:ON 

An interest rate of 2· 1/2': is applied to the unpaid federal ·investment 

fol" the majority of the Corps hydroelectric projects. The projects which use 
a higher rate than 2-1/2% are "' f oll o•.s: Broken Bow, DeGr ay and Stockton -

2-5/8%, Harry S. Trurnen - 3%, •ind Clarence Cannon - 3-1/8%. l nterest rates 

applied to the unpaid federal investment by SPA in trans11ission fac ili t ies are 

as follcws: 

Fisc:al Year :( 

Through 1963 2-1/2 
1964 2-7/8 
1965 3 
1966 t hrough 1968 3-1/8 
1969 - 1970 3-1/4 
1971 4-7 /8 
1972 5-3/8 
1973 5-7 /8 
1974 5-1/2 
1975 5-5/8 

SOUTHEASTERN POWER ADMINISTRATI:Otl 

An interest rate of 2 .5% t.1ras used for all interest computations made for 
projects i n operation as of Junie 30, 1%9. A rote of 2.625% was used for both 

J. Percy Priest and Millers Fer·ry p,..ojects whi ch became operational dur ing 
fiscal year 1970, and f or CordE!ll Hull In f i scal year 1974. The interest 

rotes appl icable to the project:s under constructi on as of June 30~ 1974, are 

•S follows: 

Carters 
Jones B'luff 

2-5/'8~ 
2-5/'8~ 

Laure l River 
West Point 

The interest rates have been SE!t by law or by administrati ve policies pursuant 
to l aw. They have not neccssar·i l y been designed to recover t he 1nterest cost s 

to the U. S. Treasury to f1nancet the investment. 
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ALASKA POWER ADMJN ISTRAT!Off 

Author1z1ng 1egis1 at ion for Snett i sham and Ek lutna Projects r-equi res that 
3% and 2-1/2~ interest rates, respectively, be applied to the net investm<!nt 
of the U.S. Government. This legislat ion does not permit modif1c•tion of the 
interest rate to reflect t he actual cost to the U. S. Treasury at t he t ime of 
construction. 

TEIUIESSEE VAllEY AUTliOfUTY 

Section 15d and the TVA Act authorizes TVA to issue bonds, notes, and 
other evidences oT inde btedness up to 4 total of $15 bi111on outstanding at 

any one time to assist to financing 1ts powP.r program. Oebt service on these 
obligations, which is payable solely fro.~ TVA's net power proceeds, has 
pt'ecedence over the payment to the U.S .. Treasury. Issues outstanding on 

June 30, 1978, cons ist of the fol lowing: 
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long .. Term Debt 
i 

{Thousands ) 

4 .40 1960 Series A, due Kovember 15, 1985 $ 50,000 
4-5/8 1961 Ser ies A, due July l, 1986 50 ,000 
4-1/2 1962 Series A, due February 1, 1987 45 ,000 
5.70 1967 Series A, due May 15, 1992 70,000 
6·3/8 1967 Series a. d<Je lloveinber 1, 1992 60,000 
8-1/4 1969 Seri es B, due October 15, 1994 100,000 
9 1970 Ser ies A, due r~arch 15, 1995 100 ,000 
9-1/4 1970 Series 8, due June 15, 1995 50,000 
7 .30 1971 Seri es B, due October 1, 1996 150,000 
7 1972 Serles A, due January 1, 1996 150,000 
7 .35 1972 Series B, due May 1, 1997 150,000 
7.35 1972 Ser1es c. due July I, 1997 150,000 
7 .40 1972 Series o, due October 1, 1997 150,000 
7. 35 1973 Series A, due January 1, 1998 100,000 
7 .35 1973 Series B, due April 1, 1998 150,000 
7-314 1973 Serles C, due July 1, 1998 150,000 
7.70 1973 Series 0 , due October 1, 1998 100,000 
8 .05 1974 S.er1es A, due January 1, 1999 100,000 
8 .10 1974 Series B, due Apri l 1, 1979 100,000 
a.so 1974 Series C, due October 31, 1979 {FFB) 300,000 
8.05 1975 Series A, due January 31, 1990 (F£B) 200,000 
8.70 1975 Serles B, due March 31, 2000 (FFB) 100,000 
8.35 1975 Series c, due May 31 , 1988 (FFB ) 200.000 
8.47 1975 Serles 0, due July 31, 2000 (FFB ) 200,000 
8 .485 1975 Series E, due October 31, 2000 (FFB ) 300,000 
8 .175 1976 Series A, due February 28, 2001 (FFB) 300,000 
7. 97 1976 Series B, due November 30, 2001 (FFB) 400,000 
7 .625 1976 Series C, due January 31 , 2002 {FFB) 200,000 
7 .975 1977 Serles A, due February 28, 2002 (FFB) 300,000 
7 .935 1977 Series B, due May 31, 2002 (FFB) 400,000 
8.0 1977 Set1es c, due October 31, 2002 (FFB) 400,000 
8 . 375 1978 Sedes A, due January 31, 2003 (FFB) 400,000 

TOTAL LOHG· TERM DEBT 5,425,000 

Short-Term Oebt 

U.S. Treasury 150,000 
Federal Financing Bank (FFB) l,520,000 
Long-Tenn Debt Due April 1, 1979 100,000 

TOTAL SHORT-TERM OEST 1,770,000 

TOTAL DEBT $7,195,000 
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These 1nterest rates did not apply when t he dams were bui l t . The 
i nterest r ates oo the hydro projects were on the order of l.875i and JX. 

BUREAU OF RECLAllATION 

The current interest rate to be app 1 i ed to unpa1 d ba 1 a.nces for a 11 new 

pt'oject replacements and additions, except as othen.•1se prov ided by law. is 

the rate determined as of the f i r"st f lscal year in wh1ch funds are first 

appropriated to in itiate construction w\th such invesl:ll'lents. Such interest 
rate is determi ned each fi sea 1 year in 1:1.ccordance with Dep3rtmenta 1 Manual~ 

Part 730. 3, and refl ects the current cost of money to the U. S. Treasury. This 

refiection of current cos t of money more nearly approaches actua l cost . 

Fiscal Year % 
Through 1969 3 
1970 4- 7 /8 
1971 5- 3/8 
1972 5- 7 /8 
1973 5-1/2 
1974 5· 5/8 
1975 6-1/8 

Some completed proj ects have interest rates that do not correspond to these 
and further information Is available in references 7 t hrough 11. 
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TABLE C-1. Yearly Gross Operating Revenues Received 
by the Central Valley !'roJ~ct of the 
Bureau of Reclamation (7) 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 

Yearly Gross Operating 
Revenues 

(In Current Dollars) 

54,837,100 
54,837,100 ) 
12,663,604(a 
46,471,730 
37 ,378)380 
42,335,865 
32,816,122 
30,351,072 
28,204,300 
24 .265,646 
25,019,856 
23 ,494 ,428 
22 .575,615 
~1.465,884 
20,451,194 
16,077,744 
13,053,937 
11 ,715,467 
11, 749,648 
10,656 ,985 
11,887,770 
12.950,098 
11,278,231 
9,988,677 
8,352,119 
9,437,192 
8,825,170 
9,982,292 

10,530,461 
9,331,153 
7,312 ,574 
3 ,858,493 
3,530,897 
3,753,224 
1,918,386 

(a} Estimate 
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TABLE C-2. Yetrly Gross Operating Revenues Received 
by the Rio Graqd~ Project of the B<lrea• 
of Recl amatlon\81 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
195~ 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 
1942 
1941 

Year ly Gross Operating 
Revenues 

lln C•rrent Dol lars) 

l,390,92l(•i 
1,390,921((• 

337 ,251 a 
1,307 ,088 
l,2•1,460 
1,111,792 
3,328,096 

681,918 
700,634 
687 ,024 
709,845 
673,380 
718,752 
641,391 
342 ,991 
327 ,907 
4JJ,279 
479,675 
467,912 
5U,058 
637,238 
560,340 
471 ,575 
612,886 
736,070 
959,280 

1,041,617 
778,005 
509,289 
493,580 
478,532 
363,460 
403,531 
450,177 
419,215 
490,727 
404,914 
377 ,950 
356 , 772 

( • ) Estimate 
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TABLE C-3. Yearly Gross 0pe.-at1ng Revenues Received 
by the Parker-Oay1s Project of the Bureau 
of Reclamatlonl9J 

Yearly Gross Operating 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 

(a) Estimate 

Revenues 
(In Current Dol lars) 

10,135,000f ·i 
10,135,000(• 
2,476 , 000 • 
9 ,674,000 
9,930,000 
9,749,000 
7 , 715,000 
7,718,000 
7 ,555,000 
7,609,000 
7 ,434 ,000 
7 ,468,000 
7 ,399 ,000 
7 ,208,000 
7,160,000 
7 ,401,000 
6,802 ,000 
6,172,000 
6 ,524 ,000 
6,623,000 
7 ,103,000 
7 ,688,000 
5,784,000 
6,033,000 
6,941,000 
6,487 ,000 
6,429,000 
6,098,000 
2,564,000 
2,468,000 
2,978,000 
3,058,000 
1,819,000 
l ,797 ,000 
2,039 ,000 
2 ,018,000 

438,000 
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TASlE C_., Yt1rly Grou Operating Revenues Rocehed 
by U>e Colorado River Sl.Otf8' Project of 
the 11ure ... of aec11111t1onl I 

Yearly Gros• Operating 
Revtnues 

Year 

1978 
19n 

TO 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 

(a) Estlaate 

(In cu .. ent Oollars) 

116.500,ooo(a! 
46.,500,000 • 
11,300,000!. 
43,489,000 
43. 225 ,000 
41,386,000 
37 ,755,000 
32,906,000 
30,029,000 
26,939,000 
21,851,000 
Z0,5•9,000 
15,937,000 
l2.405 ,000 
6,809.000 

502,000 
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TABLE C-5 . Yearly Gross Operati ng Revenues Received 
by the Pick- Sloan Missouri 84siQ Program 
of tt1e Bureau of ReclamationOl/ 

Yearl y Gross Operating 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
196Z 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 

(a) Estln1ate 

Revenues 
(In Current Dollars) 

84,912.000(•) 
84,912,000 
22,121,000 
92,052,640 
87 ,883 ,360 
84,752,905 
75,926,400 
81,476,861 
75, 286,588 
67,757,201 
60, 471,540 
56,163,293 
48,934,452 
45,555,123 
38,498,293 
33,945,191 
29,903,437 
27,283,525 
25,237,450 
22,263,696 
21,686,893 
21,383,943 
18,605,674 
14,583,175 
11,464,055 
8,201.212 
6,404 ,964 
2,371,956 
1,403,546 
4,032,802 
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TABLE C-6. 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
l96Z 
1961 
1960 
1959 
1958 
1957 
1956 
1955 

Yearly Gross Operating Revenues 
Re<:e1ve<I by the Alaska Power 
Ad:nlnfstratlon 

Yearly Gross Operating 
Revenues 

(Jn Current Dol lars) 

3,010,516 
2,869, 263 
1,580,885 
1, 163,309 
1,660 ,097 

919,902 
1,355 ,254 
\ ,506,222 
1,207 ,613 
l ,470 ,968 
1,575,060 
1,715,504 
1,654 ,771 
1,389,022 
1.734,278 
l , 384,952 
1,470,626 
I, 748, 146 
1,774,203 
1,680,362 
1,648,364 
1,585,594 
1,405,713 
l , 238 ,737 

285,089 
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TABLE C-7 . 

1m 
1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1952 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 

Yearly Gross Operati ng Revenues 
Re<:e1ved by the Southwest ern P""er 
Ad1111nistrot1on 

Yearly Gross Operating 
Revenues 

(In Current Dollars} 

50,123 ,612 
51,029,254 
13,131,000 
64,864,120 
60,157,097 
54 ,454 ,162 
41,721,200 
41 , 761,285 
40 ,307 ,019 
34,510,980 
35,126 ,930 
32 ,782,240 
29 ,134 ,658 
27,390,400 
21 , 383 , 570 
18 ,520 ,997 
18 ,099,494 
16 ,092,842 
14 ,833 ,860 
15,013,104 
14,533,902 
13,335,325 
8,757 , 6-0S 
8, 169,043 
4,076,634 
5,042 , 484 
2,830 ,020 
2,630,689 
2,279 ,759 
2.036,941 
1, 661 , 134 
1, 361,529 
1,456,219 
1,254,989 
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TABtE C-8. Estl .. tlon o f tile YHrly H.ydr<><!lectrlc Cnerqy Sal es 
Revenue Recuhed ~Y the Teonessee Yallty Authority 

!il!-. 

To1cl ~1eroe1e-ctrlc 
!tit'"~ 'i!l"ler.atton 
i H~o!.111att•hcvr&) 

ro111 
£ttc~1·ict1 

~!!ii•t:ai.r1J 

Tott• s.e.·~s 
EJtttr~cl ty 
(Ht1 11°"i er 

Curr1mt Oc:lltrsJ 

Eftl~1tec S•l•s 
or H)'d~t ,teer 1e-ity 

1.~ll l t2n• of C11rl'!/\_~_tl'.QJ_l_~~] 

l!llt ~.694 , 134 117,)59 .780 2.312. lCS 407 ,696 
1971 l",na.ooo \)C, 156,900 1,9£6.700 209.1!00 

111 1!111 l,J.iA ,E<IO l l, 311,IOO ~3.100 57 ,$'.JO 
1971 l9. 195,749 iOI, 718,451 !,610.9J,1 ?9S.04l 
1975 t2, 95G,11Q l06' 4ll.1!6 t,:s'i.551 :49.11.f 
t,14 l3,5J6,l67 JOll. (.C,C,72' StiJ.i,CJ 191.~J 
191l ?"4,t.57,795 l0l,f1Z.6ll 7~9.0l: 17P.lil 
1-911 n,m,511 tZ,090.G 622.Sil 145.Slt 
1!11 I l7,l8l,l09 tO,Ml ,6'1 51S.lll ll),tSO 
1970 K . Slt,659 to, nZ,JSI "1.471 14.1.ll 
1919 lt,tal ,.959 I&, lll,tll J81!i.lo:J 6'.lU 
!tie l0,W,.?t9 ... 1to,lt>f 1n.w t l .m 
l~l 17,U2, t06 11,0H,111 m.1e.1 1$.181 
116' l•.13~.511 77 . 10S.3ll !2'.-5.61 S9,Sll 
1!165 1!080?.lll 61. a.0.826 ?9£.oe' 1s.:~t 
1964 16.SlZ.ll l 68. 4Cl),81A C,9.t,458 61.95) 
liCll Ui,326,7S2 63,117,908 .266.912 fQ,)00 
11161 20,.4$4,623 &0,32l, l14 2S0.4S1 84 .9Z9 
liCll 16,890 .223 60, 10l ,t42 Z46.8j7 69.168 
lilO 11.,58,75'1 $9, l.CZ, ;.az 21i0.650 70,800 
llS9 l~ .999 ,19~ S1 , l l!,470 iJ6. 197 6U.912 
19!8 19. 119,199 56.117 ,714 lJC.?17 79.(196 
1957 16,13tJ.71J 51. Oll,iOS t].t,a7? 18.891 
1956 ltl,o!ll .512 Sl,e41J,381 U0.901 St.124 
1955 llt119, l5.1 ll.~4 ,fS4 Ii) .l6t 61. IJS 
lt!-1 12'.815,"" l0,CS8,Tlt tll.l'O Sl.8•0 
1 .. 3 U ,93J,"(IJO D,&7',tl! IOC.ns 61.1'! 
ttSZ !5,NJ,<1) 20. l17,ID 9'-.<01 7?.07S 
1951 ts,SE7.9f.l 14, U?,OJ7 6!.Ut ~.11& 
l.tS> t6,Sil ,6'2 :t, 15S,!U 57 .2Si S1 .zst 

"'' U,tsi,Stt U,61t,t9' S?.$1! 56.119 
tt<S ll.618,1'04 lz.i••.ast ~.4lj u .J.Sa 

"" lJ,'561.lZ& Jl,581.)8& .:J.i1J &J,6ll 
19•! 11.997,3?4 t,0§.8,797 JJ ,9Je J•.m 
U<S !0,1a8,553 10,314,146 Ja.'59 l& • .;82 
19>14 8,&2•,,35 '· 110,171 35.200 J?.SS? 
19~3 7.~'t , G5] o. 336,066 3l. Slt 7f. 65S 
tt4a ~. l32,S01 S,'l&l,369 Z!i.2111 18. 21-5 
l911t 4,;(:3,714 '·''"·~6 21.0SZ l9. l46 
1940 l .214, 1"49 l.1529,616 lS.210 13.4$9 
19li 1, n1 .1"1 l,1&14.~87 5.4'1.5 5,t4S 
t•ll· 
ltle ?.365.8'9 2.J~,!l71 ,.145 6 IOI 

lll7M. SM, 07: ,Si! : .1Sf, 111.ltS 1!. 7S5. IJS,I 1.'41.l 
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TABLE C-9. 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1~6? 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 
1942 
1941 
1940 

Yearly Gross Operating Revenues 
Recelved by tho Bonnevi llo Power 
Admlnlstration 

Year ly Gross Operating 
Revenues 

(Jn Current Ooll ars) 

267 ,473,836 
223 ,592 ,000 
75,508,000 

292 ,222 ,000 
234 ,417 ,000 
182,053 ,000 
174 ,494 ,000 
172,950,000 
152,728,000 
144,769 ,000 
134,318,000 
114,675 ,000 
110,164,000 
100,461,000 

87 ,285.000 
82,851,000 
77 . 704 ,OOQ 
74,llS3,000 
69,702,000 
70,998,000 
68,474,000 
66 ,575 ,000 
66,271,000 
60,834,000 
51,978,000 
45 ,217,000 
38,949 ,000 
40,180,000 
36,189,000 
31,198,000 
27 ,821,000 
24,514 ,000 
21 ,891 ,000 
19,884,000 
22,990,000 
20,893 ,000 
ll,265,000 
l,983,000 
1,874 ,000 

805,000 

C-14 



TABLE C-10. 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 

Year ly Gross Operating Revenues 
Received by the Southeastern Pa~er 
Admini stration 

Y•ar ly Gross Oper ating 
Revenues 

p n Curr ent Do 11 ars) 

53,926,000 
43,339,000 
10 ,949,000 
47,907,957 
43,390,043 
41,365,020 
40,054,858 
37,852,084 
34,239,264 
26,166,442 
24,406,271 
31,709,992 
29,325 ,588 
24 , 725 ,688 
27,456,737 
24,699 , 532 
22,559,269 
23,211.812 
19,711 , 260 
20,650,669 
14,863,854 
19,006 ,632 
13,644,212 
11,444,558 
9,783,105 
7 ,931,023 
4,948,589 
5,276,936 
2,458,470 
1,033,881 

295,000 
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DEf HHTION OF HYDRO-ENERGY rnCENTJl/ES AND 
DESCRIPTION OF PROCEOURES USED TO 

CAl.C~LATE TIYE MONETARY VALUE 
Of TI1E rncun IVES 
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APPEllO IX 0 

ll€FINITIONS 

The fol l owing definft1ons of i ncentive were used for this proj ect : 

I. The eort1on of the net investment i n construction and operation of the da.'ll 

al located to power development and exemption from federal income taxes. 

2. tow Interest rates on federal appropriations and the exepption from fed
eral 1ncoooe taxes. 

The bas ic arguments for and against using definition #1 are as fol lows: 

Arguments for definition 1: 

• It l! the total net aoount of money t hat the Federal Government has spent 
developing hydropO'Wer. 

• If federal fundi ng had not been available, the cons t ruct i on of most 9f 

these proj ects wou ld have been set back 10 to 30 years wa1t1 ng for private 
Industry. 

Argumen ts agai nst defini ti on ! : 

• The federal funds are being repaid with interes t and therefore are not an 

incentive . 

In order to an swer this di 1enma. defini tion #2 was created . D~fi n i t ion #2 
attempts to determi ne what the difference in cos t of daveloping hydro-energy 
\l.t0uld have been i f i t had been done by the private sector instead of the 

Feder a 1 Goverrl!Tlent . 

Three other defi nitions were considered and rejected. 

3. Federal expenditures to encourage private development of ~ydroelectric 
faci litles 

This def i ni tion was rejected becuse the on ly federal interac tion wi th 
privately-owned dams is regulation by the Federal Po-...•er Car.mission. Also, the 
cost of th is regulation must be repaid by the owners of the da~s. 

D· l 



4. The gross on net investlle:nt in t he construction and operation of daans 

This defi niti on Is defici ent b~cause it would Include money spe<lt for other 
purposes (fl ood control , navigation, fish ladders, e tc. ) and 'irould accoun t for 

the return on invest11ent . 

S. The port ion of the gross investment in construction and oeerati on of the 
dam al located to power de·velopment 

This definiti on was reject ed because it does not account f or the retum on 

the investment. 

D-2 



CALCULATION PROCEDURES FOR DETERMINING NET 
INVES'PIENTS IN HYDRO-ENERGY FAC ILITIES 

This section describes the method used to esti mate the missing data. 

The data in Table 0-1 were obtained by manipulat i ng the Informat ion In 

the financia 1 statements of the 8PA 1 s Annual Reports . The net federal 
investment in generation and transmission C(J'llblned 1s found 1n the "Statement 
of Assets and L i abi 1 ities" under the "Proprietary Capital 11 heading. The sp 1 it 

between transmission and generation "'Oney was made using dittzi from the 11 Amount 
and Al location of Plant Investment" schedule. The dollar amount allocated to 

transmission faci l it ies in the "Totl\l c.onrnercit.1 Power' col umn was divided by 
the total of t hat column and multiplied by the net federal lnvestment to 

obtain the net federal investment In transmission. The 'federal investment in 
generation was obtained by subtracting the transmf S·S ion do 11 ars from the 

t-0ta I. 

The data in Table D-11 were ca lcu lated using the data in Table D·L The 

calcu lat ion was made in the follow1n9 ~anner: the Net Feaer~l lnvestment in 
Hydroelectric Generation or Trans111iss fon per 'tear of Year N • The Het 
Cull\ulat1ve Investment of 'tear N - the flet Cumulative Investment of Year 11-1. 
The net federal investment hydroelectr ic generation and transmission per year 

is then multiplied by the proper index t o represent the mone.y in 

1978 dollars. The breakdown of dollars per year between 1937 and 1945 was not 

known, so the following appro~f~ation was used. The net cumulative investment 
i n 1945 was divided by the number of years bet•~•n 1937 and 1945 and then 

~ul t lpl ied by the 1978 do l lar index for each year. 

Simi 1 ar methods were used to est f mate the do 11 ars per year figures for 
the other ad:nfnistretions but there were some differences. lhe BPA was the 
on ly one that required an approximate split between generation and 
tranSt!l isslon . The TVA data is in the form of net assets and not net 
investment. 
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ALTERNATIVE CALCULATION PROCEDURES CONSIDERED TO CALCULATE THE FEDERAL 
INCENTIVES TO HYOROPOWER DEVELOPMENT 

This sect ion presents several alternate calculati on procedures for 
determining the federal incentives to hydropower development provided by low 
interest federa l appropriat iOns and exempt1on from federal income taxes. 

The cumulative net federa l investment (Ct) can be obtai ned by sunming 
up t he net federal investment fn hydropower each year (\J from Table 28. 

Both'\ ond Ct .-e 1n m11 lf ons of 1978 dollars. These values{'\ Md Ct) are 
a summation of the four fol lowing cash f lows: 

• Invest111ent Inflow In the form of federal appropriations . 

• Revenue fro11 P°"''er sa 1 es . 
• Repayment of principal and Interest. 
• Operation and Mai ntenance expenses. 

This assumes t hat the cu~ul atfve net federal investment (Ct) is 
essentially the out standing un,paid balance. The interest subsidy is then 

calculated by mult iply ing the di fference in the federal and private interest 
rates by Ct and summing overt . The resulting subsidy figure ts only 
current to 1978. that is, it doesn't consider the difference in future 
int erest P•J!llents on money obtained pr ior to 1978. It Is in other words an 
estimate of the subsidy t o dat e. 

Thi s can be written: 

where. 

1978 

U1 = L (ct 1' t - ct 1t] 
t=l933 

u1 • The total subs idy p·rov1ded to hydropower develo1>Tient by the l ow 
interest federa l ap1propriat1ons. 

Ct = The cumul ative net federal i nvestment in hydropower from 
incepti on to year t . In $106 1978. 
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i't • The weighted average cost of capi t al in the private uti lity 
sector in year t. 

it = Th.e feder al interest rate 1n year t. io % 

t • Subscript time indicator. 

A second method treats the net federal Investment each year (Ail as a 
new loan taken out t hat year. It i s assumed that the loans wi ll be repaid 

wi th equa l period pa,)tllents for n periods. The appropriations must be repaid 

with in 50 years . Howe.ver , the f ederal agencies usual ly r epay the higher 

i nterest l oans within 25 year-s. ."It is assumed that n is 40 years . The 

subs idy 1s then calculated by the formu l• given previously. The resulti ng 
subsi dy figure Includes the future interest subsidy on al l funds 
thro•Jgh 1978. 

This can be written: 

p, = A 
t t [

1't (1 + i ' tl"] 
(1. 1\)n -1 

Tota l payment oo year t ' s loan in n Pt 

where 

1978 

Uz • L n(P' t - Pt) 
t •l933 

Pt or P't • The end of period pa)tllent in a uni form seri es cont1 nui ng 
for the coming n periods, the entire series equal to At at 

i nterest rate it or 1 't· 
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'\ • The net federal investment in hydropower In year t . in 
s106 1978/year . 

n a The number of interest periods . 

The third method uses the total yearly revenues of all federal hydropo,,.r 
marketing agencies (Rt) and the average percentage of private utility 
revenues that went to federal income tax (Et). The forrn<Jla is not a 
straight percentage because t he t ax would have to be supported by larger 
revenues. Therefore the total yearly revenues (Rt) are treated as that 
which ls left over after taxes. This subsidy figure is current to 
September 30, 1978. The subsidy and Rt are in current doll ars and the 
1978 dollar factor (Ft) corrects them to 1978 dol lars. 

Thi s can be •ritten: 

1978 
- "' Et • Rt • Ft 

x - ~ 1 - E 
t=1937 t 

where 

Ft • The 1g78 dollar factor (from Appendix A) 

Rt = The total year ly gross operating revenues collected from 1ncept1on 
to September 30, 1978 by federal agencies (In 106 current 
do llars). 

Et 3 The average percentage of revenues that uti l ities have pafd in 
Federal taxes each year f rom 1937 to 1978 (in%). 

The fourt h met hod uses the total cumulative federal hydroe lectric 
generation (M), the 1933 to 1978 average cost per kWh that private uti lities 
charged (ii) and the total cumulative federa l reve<>ues (R). The reasoning for 
this calcul ation is as foll ows: The only basic differences between private 
uti li ties and the federa l power marketing agencies are that the private 
ut il ities pay federal taxes, have a higher cost of capitol and use more 
tner•al-electric generating plants . If you assume that the federal taxes and 
higher cost of capital have a much greater effect than the fact that the 
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private plants are most ly thermal -electr ic Ins tead of hydroe lectric t hen the 
difference between the revenue charged by the government and the revenue that 
would have been charged by the private uti li t ies In • fair estimate of the 
subs idy to hydrop<l"<er. 

This can be ~,-1 t ten: 

where: 

M = the total cumulati ve federal hydroelectric energy producti on from 
i nception t o September 30, 1978, In kWh 

0 • the average revenue per k11owatt hour that private uti l ities have 
charged from 1933 to 1978. 
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~ET FEDERAL IHYES™EllTS IN llYORO· 
EHERGY FACILITIES: DATA AND R£SULTS 





APPENDIX E 

In this appendix. Tables E·l through E· lO contain the data used to 

est imate the net federal ;nvestllie.Ot in hydro-energy; Tables E-11 through E-16 
present t he resul t s obtained \'+1hen the miss ing number calcul at ion (from 

Appendix D) and dol lar conversion f actors were applied to this data . 
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TASlf E-l. C-l 1ttve Het Federal rnvesu.ent tn the 
Feder•l ColUJlbla River Power 5yst.,. !1ydro
electrtc Goneratfoo ind Electrtctty Trans
mission Fact11ttes'•' 

Fiscal 
Year 1978 

1978 
1977 

TQ 1976 
1976 
1975 
197• 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
l966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
19•5 

Hydroelectr1c 
Generation SI05 

37 ,616.4 
34 ,905.7 
32,793.4 
32,295.4 
30,564. 3 
28 ,356.7 
26,359.6 
24 ,419.8 
21 ,894.6 
19,860. 7 
18,660.8 
17 ,001.1 
15 ,457 . 6 
l4 ,197 .6 
12,752.6 
12 ,617 .o 
12,145.9 
10,647 .o 
9.825.7 
9,749.7 
9,362.3 
9,366.5 
9.303.1 
7 ,864 .o 
6,518. 6 
6,943 . 4 
3,045. 2 
2,228.S 
2,120. 5 
2 ,207 .8 
2,047.4 
l,897.4 
I ,807 .8 
t , 796. 7 
1,787.1 

Electricity 
Tronsmlss1on $105 

17,314.4 
16,069.4 
15,503.2 
15,267 .8 
l•,coe.• 
Ll,391.9 
12,527.1 
11,605.1 
10,594 .0 
9, 782.J 
8,961.2 
7,970.5 
6,795.6 
5,884.6 
5,282.6 
4,942.8 
4,614.l 
4.369.2 
4.161.1 
4,ll0.6 
4 ,414 . 1 
4.202.7 
3,980.6 
3.338.9 
3,269.0 
3,058.8 
2 ,739.6 
1.880.0 
l, 563 .8 
1.222.0 
i,035.2 

839 .5 
795.2 
732.8 
756. l 

( a) Current D•l1lars - no adjustmmt has bten 
made for ·tnfhtlon. 
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TABLE E-2. Cumulat1ve Net Federal Investment In tile Completed 
Hydr<l<!lectric Generation and Electr1ctty Transmissi ~~) 
Fae 111 t t es of tile Southwestern Federa l P01<er System 

Hydroelectr1c Electricity(b) 
Ff seal Generation Transmission 

Year 1978 Faciliti es in $105 Fac111t1es in $105 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 

6,721.B 
6,101.1 
6,091.1 
6,089.6 
6,078.S 
6,066.7 
5,390.7 
5,038.5 
4,376.0 
4,260. 7 
4,125.0 
4 ,114.0 
3' 789. 9 
3,753.2 
3,333.3 
2,474.9 

617 .4 
613.4 
608 .6 
609 .0 
587 .2 
586 .8 
571.2 
561.2 
514.7 
513 . 7 
461.9 
422.0 
414 . 6 
349.8 
343 .0 
309.3 

(a) Current Dollars - no adjustment has been 
made for 1nflat1on. 

(b) The electricHy transm1 ss1on f~c111ltes of 
the Southwestern Federal PQwer Syst(fn are 
used solely to transm1t the po-~r generated 
by the power system's hydroelectric faci l ities . 
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TABLE E-3. C-lathe Net Federal Investment In the 
Southeaster·n Federa 1 P-.. P"°"i"" 111dro
e lectrlc Generation Fac:llltlesf ' 

Fiscal 
Year 1978 

1978 
1977 

TQ 1976 
1976 
1915 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 

llet Federal 
lnvesbnent In G<!ner1-
t Ion Facilities Slo:> 

7 ,729.0 
7,303.0 
6,673.8( ) 
6,922.7 b 
7,669.4 
7,526.5 
7,276.9 
6,816 .4 
6 ,605. 4 
6,283.3 
6,119.0 
S,940 .0 
S,773.2 
5,578.8 

(a) Current Dollars - no 
adjusblent hu been 
made for Inflation. 

(b) Es·tl11ate. 
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TABLE E-4. Oala Fr,. Wh1dl the Estimates of the Net Federa l 
lnvu~t per Ytf~) i n the Alaska Federal Poorer 
Progrll'll Were Made 

Fiscal Year 

1977 
TQ !976 

1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 

Cu11u1 at 1ve Net 
l nvest11ent in the 

Snettlsham Project St05 

814 .4 
795.9 
790.0 

(Start up) 

(Construction begyn) 

Cl111u 1at1 ve Net 
Investment In th• 

Eklutna Project s10S 

205.9 
212. 7 
212. 3 
222. 0 
221 . 9 
2Zl.7 
225. 1 
230 .3 
231.8 
235 .2 
242. l 
248 .5 
263. 1 
257 .] 
262.4 
265 .9 
274 .3 
282.9 
ia5 . 5 
290.7 
29• .9 
2'l8.9 
301.8 

Start up 302.6 

(Construction begun) 

(a) These data have not been corr&ted for tnf htlon. 
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TABLE E-5. Cumulative Net Assets of the Tennessee Valley 
Authority Hydroelectric Generatl&'J and Elec
tr icity Transmi ssion Facilities 

Fisc al Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
197l 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 

Assets in 
Hydro power 

Plants (Sl05 ) 

5,682.8 
5,670.7 
5,654 . 5 
5,560.4 
5,571.6 
5,556.1 
5,551. 7 
5,555 .2 
5,419. 9 
5,410.6 
5,385.3 
5,366.2 
5,198 .3 
5,218.4 
5,217 .8 
5,023. 6 
4,975.0 
4,810.9 
4,626 . 0 
4,519.8 
4,616 .3 
4,616.5 
4,620.9 
4,517 .3 
4 , 547 .3 
3,800.2 
3,661.7 
3,345.1 
3,317.6 
3,168 .2 
2,927.2 
2,849.1 
2,864.0 

· Assets in 
Trans11i ssi on 

Facilit ies {$105) 

13,714.4 
34 ,450.8 
12,922.5 
12,790.4 

3,908.0 
3,653.0 
3,358.9 
2,566 .8 
2,191.4 
1. 750.2 
1,389 .4 
1.270. 3 
1 ,142. 4 

973 .4 
847. 9 

(•) Current Doll ars - no adjustment has 
been made for i nflat ion. 
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TABLE E-6 . Ct.ll1ulative Net Fe<lera l lnvest..ent in the 
Bureau of Reclamation 's Upper Colorado 
Region that Hufi)be Repaid w1th Comnerica l 
Power Revenues 

Fi sea 1 
Year 1978 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 

Net Federal 
Investment 

In Generation 
and T~ansmission 
Facil ities {$105 ) 

N/A 
4,351.5 
4,063.8 
3,956.3 
4,076.9 
4,201.0 
4,280.1 
4,401.9 
4,482.2 
4 ,071. 1 
4 .118 .2 
4 ,056. 1 
3,628.4 
3,491.3 
2,486.2 

567.4 

(a) Current Dollars - no 
adjustment has been 
made for inflation . 
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TABLE E-7. Cunulatlve Net Federal lnvestaent In the 
Bureau of Recl .. atlon's lower Colorado 
Region tMt Murt)be Repaid with c_.,,-cial 
Power Revenuesl• 

F'lsul 
'ft.&r 19~8 

l978 
1977 

TQ 1976 
1976 
1975 
1974 
197J 
1972 
1971 
1970 
1969 
1969 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1958 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
l94J 
L942 

,llft rMt.ral 
I t!Yt.S bltt'l l 

In Gentr1ttor1 
•nd r • .,.,.1u1oa 
f&tlltllt• (S!OS} 

NIA 
sss.1(b) 
576.3 
579.4 
599.l 
603. 2 
626.7 
623.3 
535.9 
642.1 
628.1 
637.2 
652.6 
673.9 
685.• 
694.• 
722.J 
8ll.3 
865.9 
872.t 
118<.I 
901.1 
919.0 
926.5 
909.9 
906.6 
888.9 
868.8 
846.8 
123.6 
97 .6 
99.S 
92.2 
64.2 
69.2 
16.2 
81.• 
80.B 

(i) C:irrent Dollrs • no 
&dj\d~t .... , bttlt a.de 
for lnf l•tlon 

(bl Est,..••· 
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TABLE E-8. Cumulative ffet Federal Investment in the 
Sureau of Reclm1tion's Upper and Lower 
Miss.our! Region that Must1 ~t Rtpald with 
Coaner!cal Power Revenues I 

Fisca l 
,!!~ar 1978 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
19ti0 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 

Net federal 
Investment 

In Generation 
and T'ronimfssloo 
Facl lltles (S lOb) 

N/A 
7,301.0 
7,360.1 
7,359.0 
7,653.3 
7,914.7 
7 .847 .2 
8,067 .7 
8,146.7 
8,287.Z 
8,507 .8 
8,599.5 
8.613.9 
8,273.8 
7,703.4 
6,973.6 
6,78li.9 
5,773.4 
5,139.0 
4,215.0 
3,979. l 
3,965.8 
3,583. 1 
3 .~02.3 
2.000.3 
1,110 .3 

513.5 
283.9 
138.7 

54 .7 

(a) CurTent Dollars • roo 
adjus!Jlent has be<m •ad• for lnfl1tlon. 

(b) Ertl111te. 
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TABLE E-9. Cumulative Net Federal Investment in t he 
Bureau of Reclamation's Central Valley 
Project that Must b'•Qepaid with C011111er· 
c1 al Power Revenues I 

Fiscal 
Year 1978 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
195" 
1953 
1952 
19H 
1950 
19•9 
19'8 
1947 
19% 
19•5 
1944 

Net Fedel" a 1 
Investment 

[n Generation 
and Transml$$1on 
Faci littes (SlO~l 

,V,/A 
762 .Z 
762.2 
762. 2 
6 ... 9 
421.8 
340.7 
143. 9 
176.6 
213. 3 
583.3 
699.8 

1.217 . 5 
1,401.4 
1,577 .S 
l , 766 . 6 
1.308.2 

413.3 
548. J 
499.2 
542.Z 
602.5 
676.9 
733.3 
441.9 
341.4 
365. 6 
•00.4 
305. 5 
298.7 
197 .7 
156. I 
94.1 

119 . 7 
1•5.2 
137 .I 

{a) Currerit Oollars - no 
•dj ust111tnt has been 111ade 
for inflat ion 
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TABLE E-10. CU11Wlatlve Net Federal Jnve•tlllent fn the 
Bureau of Recloat1on's Rto Grand! Pro
ject that Mllst(~7 Repaid • Ith COIOOerclal 
PCl'ller- aewenues 

Ff sca1 
Year 1978 

1978 
1971 

TII 1976 
1976 
1975 
1.974 
1973 
1.972 
1.971 
1970 
1.969 
1968 
J.967 
J.966 
l.96S 
l.;16C 
t963 
1962 
l961 
tWI 
l059 
L9S8 
L957 
1.956 
1.955 
!l954 
11953 
il952 
119Sl 
!19SO 
i1949 
1948 
H47 
'.1!146 
:t!MS 
1944 
l 943 
1.9•2 
19e1 
19'0 

-el Ftderal 
Jl'IVtitDC!lt 

In &entt'•t fon 
•"d f~a"Jt1,l11too 
F1<111uu <110•1 

N/A 
104.6 
104.~ 
104,6 
104 .6 
104 .6 
104 ,6 
104 .6 
129.6 
117 .s 
llZ.1 
109.• 
106.1 
lOJ.9 
IOZ.1 
99.l 
'6.J 

104.7 
102.9 
106.6 
99.Z 
98.l 
97 .4 
90.1 
88.J 
78.! 
7S.5 
63.7 
60.3 
<6.2 
•2.8 
36.0 
JJ.S 
Jl.l 
30.1 
JJ.7 
)l.2 
JS.l 
Jl.7 
28.l 

(a) c ........ Ooll.n ... 
3d,fusln!nt Ms bNn aide 
for fnf1 ltt0ft 
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TABLE E-11. Net Federal Investment in t he Federal 
Columbia River Power Syst•m Tlydro
electrfc Generation and Electricity 
Trans11i ss i on Faci li ties per Vetir (in 
Million 1978 Dollars) 

1978 
1977 

ro 1976 
1976 
1975 
197' 
1973 
197l 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1950 
1959 
1958 
1951 
1956 
1955 
19S4 
1953 
1952 
1951 
1950 
1949 
l!m 
1947 
1946 
1945 
194• 
19'J 
1942 
1941 
1940 
1939 
1938 
1937 

TOT At 

H.ydroelectr le 
Generatton 

271.07 
227 .J• 
57.07 

196.37 
267 .60 
16•.12 
285 .3• 
393. 76 
327 .73 
201. 59 
295.37 
289.43 
246.09 
290 . .\8 
28.05 
99.08 

319.40 
177 . 10 
l6.S7 
85. 37 
-0.96 
14.33 

333.65 
322. 95 
14-0. 11 
703. 46 
199.22 
26.S4 

-19.9Z 
43.47 
41.05 
2•.31 
J. Z~ 
3.21 

7l.99 a 
73.6.J a 
7<1.91 a 
79.62 • 
87.99 a 
92.39 a 
93. 28 a 
91.96{•) 
90.25 a) 

6,660.29 

£1ectr tc1 t_y 
Trans111lss lon 

124.SO 
60.92 
26.98 
98.49 

123.11 
113.56 
13$. 35 
157 .66 
130.78 
137 . 93 
176. 30 
220.31 
178.0l 
121. 02 
70. 26 
69. 14 
94.81 
4'.88 
11.0 1 

.SS .86 
41 .32 
50.11 

148. 7~ 
16. 78 
51.29 
77 .48 

209.68 
77 . 74 
85.0I 
50.62 
SJ.SS 
11.98 
18.26 
_, .82 
J0.45 
JI. IS 
31.69 
33.6~ 
37 . 22 
39.08 
39.•6 
38.90 
38.17 

3,114.20 

(a) Estimated data; see A;>9endtx O. 
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.fABLE £- 12. Net federo l Investment In the Soutm<es tern 
Federa 1 Power Sys tero Hyd!'oel ectr1 c GenorA t 1on 
ond Electricity Transmission Fac11it1 es per 
Year (1n Mi llion 1978 Ool lars ) 

fofJ'droefectr 1c (ltctric.ity 
!!!.!: Generat ion J,.aramlss ion 

1978 0 . 33 0 .40 
1977 l.08 0 .58 

l Q l 976 0. 17 ·O.OS 
1976 38 .46{• ) 
1975 1.43 0.05 
197• 89.43 2.06 
1973 51.76 1.47 
1972 103 .31 '.25 
1971 1e.sa 0 .16 
1970 n . 19 8 .70 
1969 1.96 7.11 
1968 60.77 1.39 
1967 7. 17 12.66 
1966 84 .41 1.36 
195S 177 .49 6.97 
1964 23.66 2. 97 
1963 23.97 J .00 
1962 24.26 J .04 
1961 24.54 3.07 
1960 2~.79 J. ll 
1959 25.18 3.15 
1958 25.35 3.19 
1957 26.07 3. 27 
1956 27 .O!J 3.38 
1955 27 .41 3.44 
1954 27.31 J.43 
1953 27.45 3.44 
1952 27.65 3."6 
1951 28.26 3.54 
1950 30.48 3.82 
1949 30.78 3.86 
1948 30.48 3.82 
1947 l2.86 •• 11 
1946 37.58 4.71 
1945 •0.79 5.11 
1944 Cl.n 5.23 
1943 IZ.44 5.32 

TDT;\I. l ,309.22 l4A .Ol 

(a) Estfeattd data; see Appendfx D. 
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TABlE E-13. Net Federal lnv•stJDCnt In the South
eastern Feder a 1 P-r PTogra• l\ydro
electric Generation Fact! lt1es per 
Year ( in Hill Ion 1978 Dollars) 

Ye.,-
H,Jd?'oelttlr\c 
Gener at ton 

1978 42.60 
1977 67.7 1 

TQ 1976 -28.52 
1976 -79.53 
1975 17 .32 
1974 33.02 
197l 67.60 
l97Z 32.90 
1971 Sl.B9 
1970 27.6 1 
1969 31.86 
19&8 J l.27 
J967 
1966 

37.99( ) 
48. 77 • 

1.965 50.16 
1964 51.0l • 
1963 S!.70 • 
1962 52.JJ • 
1961 52.90 • 
1960 SJ.44 • 
1959 5(.30 • 
1958 M .74 • 
1957 56.ZJ 

!! 1956 58.24 
1955 59.ll 
1954 58.88 • 
) 953 59.18 • 
)952 69.63 • 
)951 60.93 • 
1950 65. 75 • 1949 69. 39 • 
1948 65.15r 1947 10.96 • 
1946 81.03 • 
1945 87.94 • 
1944 89.95 • 

lOTAI. 1,771.47 

(a) E<t 1 .. tt'd dita; Sl'O 
Aj>OHdil D. 
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TABLE £-14. Net Federa l !n•estment In ti.. Alaska Power 
A.,_lolstTation fe<ler•l Power Progr .. Hydro
electric Generation ind Transalsslon F1ef1-
ities Per Teor (In Million 1978 Oolhrs) 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1908 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 

TOTAL 

~ydroelectrfc Gonerallon 
and Transmission lnvestniont 

1.06 
I. 26 
0.72 
4. 93 • 
5 .25 • 
6.99 • 
7.23. 
7.40. 
8.24 • 
8.27 • 
8.1 5 • 
8.68 • 
7.44. 

11.79 • 
9.79 • 

10.34 • 
9.43 I 
9.50 • 

-0.56 
-1.15 
-0.94 
-0.83 
-0. 68 
-0.19 
12.29l"l 12 .24 • 
12.ll ·i 

-12.40 • 
12.66(•) 
13.67(•) 

172.89 

(a) Estf11ated data; Sl!I! All!lendfx D. 
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TABlf E-15. Htt Fedttrol lnv~blznt In the Tennessee 
V. ll•y AutllorHy llfdroelectrf c G&ner1t Ion 
ind Eloctrfcfty Transmission F1cflltfes 
per Year (In H111lon 1978 Doll ars) 

Ys1r 

19)8 
1911 

TQ 1916 
1976 
1!175 
197• 
l!Jl 
1912 
1911 
1910 
1169 
11168 
1167 
Ll66 
1165 
1964 
1963 
1962 
196 1 
1160 
1959 
1958 
19S7 
I~ 
19SS 
1154 
1953 
1'152 
1'151 
1950 
19'9 
19'8 
I !147 
1!146 
1945 
19414 
1943 
1942 
1941 
1900 
19!9 
19)8 
1931 
ltl6 
193$ 
193' 
191) 

TOTA!. 

Hydroelectric 
Giner et ion 

1.21 
I. 74 
0.01 
9.02 
1.88 
0.58 

.o.sz 
Zl.10 

1.50 
•.2S 
4.55 

ll.'8 
• J.91 
o.tl 

40.18 
51.07 
34. 99 
39.88 

1.35 
o.n 
0 
0.01 
0.84 

16.80 
182.00 
33.61 
17.23 
6.18 

37.SZ 
65 .ll 

106.81 

~ : li(1:1 
70. 78 • 
72.00 • 
7&.•• •l 
8<.57h) 
88.82,. 
19.66 • 
88.3' a 

:::1: 90.15 a 
tl.02 • 
H.lit • 

2.006.53 

E leetr 'c i ty 
Tr1nvit1Sf0fl 

26.J6 
S6 .6'5 

U:~1:1 
*:!1: 15.:JO • 
11.55 • 
83.19 • 
87 .61 • 
91.35 • 
93.98 • 
96 .67 • 
g9,33 • 
99 ,61 • 

100.83 • 
101.95 I 
102.98 • 
l~.63 • 
105.48 • 
5'.78 
10.57 

m.ts 
91.27 

101.58 
88.72 
29.19 
34.69 
46.25 
ii.ea 
16.50 • 
18.87 • 
20.~8 • 
20.9S I 
21. 32 • 
ZZ.62 I 
ts.03 • 
Z6.Z9 I 
26.54 • 
2'.16 • 
25.61,• 
2'.C.O • 

26.8'!' 27.5-J . 
28.46 • 

2,844.94 

(•) Esttmattd d1t1; see .Appendix o. 
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TABLE E-16. Net i'ederal lnvesilrlent/YHr fn ~ ttydro
e lectric Power Projeets r- Which the 
BUreau of Rttla!lltlon Kbrklt.s the Power 
(in Hillian 1978 Collars) 

Year 

1978 
1977 

TQ 1976 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
l967 
1966 
l965 
196• 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
195 1 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
190 
1942 
1941 

TOTAL 

Hydrcetec·t.rlc Generat Ion 
and Trarisaisston rnve1t!fnt 

22.38(•) 
22 .38 
ll .J6 

-488 .72 
20. 19 
6.22 

·21.01 
-JS .SI 
JS.65 

• 103. 98 
-27.05 
-21.90 

n .94 
292.72 
507 .)l 
249.72 
379.85 
102.40 
Zll.JQ 
40.18 

- 14.06 
65.68 
28.64 

411.10 
244.58 
l4J. 93 
55.33 
67.97 

205 . U 
50.16 
ll_. 73 
19.45 
1.36 
9.76 
0.13 

47.97 
0.57 

·33.43 
l.9S 

2,597.38 

(•) Est imated 

E-17 





8llllt191APHY 





BIBLIOGRAPKY 

Department of the Treasury Staff Analysis of t he PreHminary Federal Trade 
Coomissi on, "Staff Report on Its Investigation of the Petroleum Industry". 
July 2, 1973 , Ser1al No. 93-18 (92-53 ) . 

A Staff Analysis Prepared at the Request of Henry M. Jackson, Chainnan, 
Committee on lnter1or aod Insul ar Aff ai rs , United States Senate~ "Natural Gas 
Policy Issues and Opt ions• , Seria l No. 93-20 (12-55), 1973 . 

Congressional Hear ings , First Sess ion on Enforcement Policies and Acti vities 
of t he Federal Energy Ad11'1nistrat1on, "FEA Enforcement Policies" ~ Se.r ial tto. 
94 -21 . 1975 . 

"Energy Conservation and Oil Policy Act of 1975 with Kinority, Supplemental , 
and Additional Views• . 

U.S. Senate, • Energy Conservati on and Conversion Act of 1975: Kear ings Before 
the Comnittee on Fi nance" , 1975. 

Hearing Before the Subc.omm1 ttee on tlati onal Parks and Reca6eati on of the 
Conmittee on Interior and Insular Af f.?lirs, "To Prohibit Certai n Incompatible 
Act ivities within Aey Area of the ttat1ona1 Park System 11

• Sert al 110. 94-35. 
1975. 

House of Representatives Report No. 94· 1428, "Providing for tho Regulation of 
Mining Activity k'ithin, and Repealing the Application of folioing laws t o Areas 
of t he National Park System~ and for Other Purposes". 1976. 

Hear ings Before the Subcoornittee on Energ.Y end Power of the Coomittee e n 
Interstate and Fore ign Corrmerce, House of Representatives, "Presidential 
Energy Program", Ser ial No. 94-20, 1975. 

Prepared for the SubcolTl!ii ttee on Energy o-f the COn111ittee on Science and 
Astronauti cs , U.S. Mouse of Representatives , *Energy Pol icy and Resource 
!~aJtagement", Serial R, 1974 . 

Oversight Hearings Before the Subco'1111ttee on Mines and Mining of the 
Co111n1ttee on Interi or and Insular Affairs, House of Representati ves, 
"Oversight on Federal Coal Leasing", Ser ial No. 94- 53, 1976. 

12, 13. Hearings Before the Callllittee on Inter ior and Insu l ar Affa irs~ Un tted 
States Senate, "011 and Gas lrrports l s.sues. Parts 1, 2, and 3", Serial No. 
93 -3 (92- 38) 1973. 

Hearings Before the Subcommittee on Antitr ust and Monopoly of the Committee on 
the Judiciary , U.S. Senote . "Governmental Intervention 1n the Mllrket 
~echanism; the Petroleu~ Industry, Part 1. Economi s ts' Vie-~s" , 1969. 

Bib-I 



Printed at the Request of Hen1·y M. Jackson, Chair1nan, COl'illlittee on Jnterior 
and Insul ar Affa ,rs > U.S. Senilte. "Pres1dent1al Energy Statements", Ser·lal No. 
93- 23 (92-58), 1973. 

Prepared by the Off1ce of Econom1 c Stabil1zation, Oepartment of the Treasury, 
'"Historical Worki.ng Papers on the Economic Stabi11zatton Program, Part JI, 
Augu st 15, 1971 to Apr fl 30, i1974. • 

Report to the Congress by the Coonptroller General of the Un1ted St a tes , "An 
Evaluat ion of Proposed Fe-dera:I Assi stance for Financing COllJ!lercializat1on of 
EAlerg1ng Energy Technologies" ,. 1976. 

Report to the Congress by t he Comptroller General of the United States, "Role 
of Federal Coal Resources in ~ lcetin9 National Energy Goals Needs to be 
Oet.ermi ned and the leasi g Prc)cess Improved", 1976 . 

The Mitre Corporation. 11legisllation and Regulation of Utility Corridors and 
Power Pl~t Siti ng" , February,. 1975. 

Ctepartment of the Interior, "~f"ining and Mlnerals Pol icy, Annual Report of the 
Secretary of the lnter1or Und!ir the Min i ng and Hineral Policy Act of lg70•, 
Jul.y, 1976. 

Porter. S. P. , "Petroleum Accctunting Practices11
• McGraw Hi ll Book Company, 

1965. 

Murphy, John J ., Ed., "Ener gy and Public Policy-1972", the Conference Board, 
lnc. , New York, HY. 

The American Petroleum Inst i t ute, 11£.nergy_, Profits, Supply, and Taxation", 
1974. . 

Nelson, W. L. , "Joint-Product Costing-.... Methods Accountants Suggest"' , The Oil 
and Gas Journal, Hay 5 , 1975, p . 246. 

Nelson, W. L., •Joint -Product Costi ng: 1973 Manufacturing Cost of Products', 
The Oil and Gas Journal, June 2, 1g75, p. 123. 

Nelson, W. L. , "Joint-Product Costing--Calculating Value by Alternate Uses•, 
l he Oi l and Gas Journal, Jurie 23, 1975, p. 94 . 

W111141:1Son, Harold F., Alldrea"'o, Ralph L. , DaLIAl, Arnold R., Kl ose, and G1lbert 
C. , The American Petroleuon lnclustrr--The Age of Energy 1899 -1959, Northwestern 
University Press, 1963. 

Cameron, Virgi nia S . • Ed., Volume llJ E.xflorat1on and EconCf!lics of the 
PetrolaJm Indust ry, MatthewBE•nder, HY, 973. 

Prepared for t he lriterdepartni.,ntal Energy Study by tHe Energy Study Group 
Under the Direction of Ali Bulent Cambel, "Energy R&O and llationa l Progress" , 
1964. 



Uni ted States Congress, Office of Technology Assessment , 11An Analysis of the 
tRDA Pl an •nd Pro9r.,,,.• , October, 197S. 

Oeonigi, 0 . E., J. H. Broehl, T. J. Foley, and S. A. Rao , "Capital 
Requirem-ent s. and Capi tal Forma.tion for Various Assumed U.S. Energy Supply 
Patterns", A Sattel le Energy Program Report$ Research Completed January 15, 
1975, Report Pr1nted June, 1976. 

Bresli n, John J., and Richa'r"d J. Anderson, "Observati Qns on the Sur-face Mi ning 
of Coal", .~Batte Ile Energy Program Report, March 15, 1974 . 

Energ,y Research and Developmen t A<tnln1 str at10<1, Report to the Senate C<lllllnlttee 
on Public Works by the Co.•ptrcol ler General of the United States , May 5, 1976. 

Departme<1t of Hous in9 and Urbain Deve 1 op111ei1t, Off Ice of Cor.mun1ty Planning and 
Devel opment, "Rapid Growth frcl!ll Energy Proj ects--ldeas for State and t oca.I 
Action• , 1976. 

Federal Energy Administration, *National Energy Outlook• , February, 1976. 

U.S. Department of the Cnteric•r, Bonneville Power Ad'nfn1stration , Annual 
Reports, 1945-1947, 1951-1952, 1955-1959, and lq61-1976 . 

U.S. Department of the Interic•r, Southwestern Power Admini stra tion, Annual 
Reports, 1973-1975 . 

u.s. Departmrot of the lnter iC1r, Southwestern Power Adm fnfs trHfon, Annual 
Reports , 1970-1972, 1974. 

U.S. Department of the lnteric1r. Alaska Power Administration_1 Annual Reeorts, 
1969-1970, 1973. 

U. S. Department of the [nteriC•r. Alaska Power Administration, Alaska El ectric 
Power Statist ics 1960-1965, fcourth Edit ion, July, 1976. 

Coinptrol ler General of the Uni ted States General Accounti ng Off ice , Report to 
the Congress, Exam1nation of f'inancia 1 Statements of the Tennessee Valley 
Authority f or Fiscal Years 194.7, 1948 ... 1976. 

U.S . Departaient of the Jnter 1c1r, Bureau of Reclarnation, Federal Rec lainatton 
Projects, Water and Land Resource Ac comp 1 i sh~nts , 1976, Stat i st ica 1 Appendix 
ll - Finances and Physical Fe<otures, Statistical Appendh Ill - Project Data. 

federal Power Coorniss i on, Sta1:1stics of Pub11cl.Y Owned Electric Ut iliti es in 
the United States, 1971, 1973, 1974. 

federal Power Com:nission, ~droelectric Plant Construct1on Cost and Annual 
Production Expenses, 16 th nnual Supplement, 1972. 

Sib-3 



A Pol i cy Background Paper Prepared at the Request of Henry M. Jackson, 
Chairman, Coomittee on Interior and Insular Affairs , United St at es Senate, 
• Toward A Ratiooal Pol icy for Oil and Gas Imports" , Serial No . 92-34 (1973) 25 
pp. 

Prepared at the Re<,auest ?f Henry r1. Jackson, Chairman, Ccmni tt ee on Inter ior 
and Insular Affa irs , Un i -.:ed States Senate, '1Federal Charters for Energy 
Corporations--Selected Materials" , Serial llo. 93-37 (92-720 ( (1!'74) 144 pp. 

Hearing Before the Convnittee on Interior and Insular Affa irs , Uni ted States 
Senate, "The National Coal Conversion Act and the rtationa l Crude Oil Refinery, 
Serhl r10. 93-27 (92-62) {Decsnber 10, 1973) 250 pp. 

Hearing Before the SubcQ(!'f!li ttee on Energy of the Committee on Science and 
Ast ronautics, U.S. House of Representatives, No. 10 (May 15, 1973) 48 pp. 

Hearings Before the Co:ooiittee on Comnerce~ United States Senate, ~const111er 
Energy Act of 1974•, Serial Ho. 93-63, Part 3 (1974) pp. 903-1353. 

Hear ings Before the Subc-lttee on Public Lands of the Committee on Interior 
and lnsuhr Affairs, House of Representatives, "011 and Natural Gas Pipeline 
Rights- of-llay, Part I". Serial No. 93- 12 (1973) pp . 577. 

Heari ngs Before the Subcommittee on Public Lands of the CORlll i ttee on Interior 
and Insular Affairs, House of Representatives, "011 and ltatural Gas Pipeline 
R i ~hts-of-Way, Part 11•, Serial No. 93- 12 (1973) PP· 579 -1180. 

uear i ngs Before the SUbcommittee on Public Lands of the COOJ111ttee on Interior 
and Insular Affairs , House of Representatives, •011 and llatural Gas Pipe11ne 
Rights-of-Way, Part 111". Serhl No. 93-12 (1973 ) pp. 118l- 1740. 

8osselman, Fred P. , "The Control of Surface Mining: An Exer cise in Creative 
federalism' , Natural Resources Journ•l , 2_, (2), pp. 138- 165, (1969). 

Charles River Associates Incorporated, Report Prepared for the Appalachian 
Regional Comiission , Washington, O. C. , .. The Econo11ic lfllPact of Public Policy 
on the Appal achian Coal Industry And the Regiooa l Economy, Volume If-Impact of 
Environment al and Other Pol ic ies on t he Appal ach ian Coal Industry" ~ ( January, 
1973), 495 pp . 

Energy and the Hoed for Tax Incentives, Texaco Inc., New York ( 1972) 7 pp . 

Breland, James E., "Cost !._,act of t he Federal Coal IO'tne Health and Safety Act 
of 1969• , presented at the 1973 Fall Meeting of Society of Mining Engineers, 
Pittsburgh, Pennsylvania ( Septen>ber, 1973) . 

Ellison , Jr., Samuel P. , Ed., Bureau of Economic Geology, The University of 
Texas at Austin~ Austin, Texas, "Toward A National Policy on Energy Resources 
and Mi nera l Plant Foods, " (1973) 128 pp. 

8ib- 4 



Nat ional Science Found&tion, Surveys of Science Resources Series, •An Analys is 
of Federal R&O Funding by Function', (1974) 69 pp . 

Hear ings 8efore the Subco:nmittee on Ener·gy of the Committee on Fi nance, Uni ted 
States Senate, "fiscal Policy and the Ener gy Crisis" , Part 3 of 4, (1974) pp. 
901-1329. 

Hearings 8efore t he Subco•!1lllttee on Energy of t he Co11'11f\tee on Finance, United 
States Senate, "fisca l Policy and the Energy Crisis" , Part 4 of 4, (1974) pp . 
1331-1896. 

Prepared at the Request of Henry M. J8ckson, Cha lrman , Co111nittee on Interior 
and Insular Affairs , Uni t ed States Senate, ftAn Analysis of the Federa l Tax 
Treatment of Oil and Gas and Some Policy Alternat ives• , Seri al No. 93~29 
(92-64) (1974) 58 pp. 

Hearings Before t he Cor.1111ttee on lnterior and 1nsu lar A.ff airs, United States 
Senat e, "Coal Policy Issues" , Part !, Serial Ho. 93 -12 (92-47), (1973) 700 pp. 

Hear ings Before the COfllllittee on Interior and Jnsu lar Affai rs, United States 
Senate, •coal Policy Issues" , Part 2, Serial tlo. 93- 12 (92-47), (1973) pp 
703-1272. 

A Report Prepared for t he Coi11>1ttee on Finance by the U.S. Tari ff CCJ1111i ss ion, 
"Wor ld Oil Developments and U.S. Oil lmport Pol icies", (1973) 146 pp. 

Report by Senator Abraham R1blcoff to the Ccmlt ll!ll on Government Operations, 
United States Senate, Sam J. Ervin. Jr. , Chairman, •Petropo11ties and the 
ll~er ican Energy Shortage" , (1973) 13 pp. 

Heari ngs Before the Cofl"ll\1ttee on Interior and Insular Affairs, United States 
Senate, •Trends 1 n 011 and Gas Exploration". Part 1, Seri a 1 No. 92-33, {1972) 
540 pp. 

Hearfngs Before the Com.ittee on Interior and lnsular Af fairs, United States 
Senate, "Overs ight - -Mandatory Petroleum Al loc.at f on Programs• . P3rt 1. Seri a 1 
No. 93.35 (92-70), (1974) 197 pp. 

Hearings Before the Con:rrittee on Interior and Jnsular Affairs, United States 
Senate, "Oversight .... Ma.ndatory Petroleum Allocat ion Progratr1s• . Append1x, Seria l 
No. 93·35 (92-70}, (1974) 194 pp . 

Brannon , Gerard M. , A Report to the Energy Pol icy Project of the Ford 
Foundation. Energ* Taxes and Subsid ies, Ballinger Publishi ng COll'lpa.ny, 
Cambr idge, Massac useHs , (1974) 174 pp. (2 copies avai lab lo) 

Hass, Jerome E., Edwar d J . Mitchell , Bernell K. Stone, assist ance by David H. 
Downes, A ReP<>rt to t he Energy Po l ley Project of the Ford Foundation , 
Financing t he Ener 9if Industry, Ba l l inger Publishing Company, Cambr1dge, 
Massi!Chusetts, (l9 ) 138 pp. 

Bib-~ 



Hea_r1ngs Before the Subcoomi t tee on Admini strative Practice and Procedure of 
the Committee on the Judiciory, United States Senat e, 'Federal Energy 
Aclninistrat ion: Enforce11ent of Petroleu111 Prlce Regulations', (1975) 324 pp. 
(FEA Pol i cy on llatural Gos Liquids) 

RePQO"t for th• Use of the Comm i ttee on Inter ior and Insular Affairs of the 
U.S. House of Representat1ves, "Current Mfneral Laws of the Un1ted States•, 
(1976) 109 pp . 

Hearings Bef ore the Conmtttee on Inter ior and Insular Affairs, House of 
Representatives , "Coal Slurry Pipeline Legislat ion", Seria l No. 94-8, (1975) 
1253 pp. 

Hearings Before the Subcoomittee on Science. Research, and Deve lopment of the 
CCXT111ittee on Science and Astronautics, U.S. House of Representatives, 
' Util ization of Federal Laborator ies• , (llo. 6) (1968) 457 pp. 

Heari ngs Before the Comnittee on lnter1or and Insular Affairs, United St ates 
Senate, "Strategic Petroleum Reserves", Serial No. 93-11 (92-40), (1g73) 472 
pp. 

Econ0111ics of the Mineral lndustries, Edward H. Robie, Ed., Second Edition~ The 
Maple Press Company, York, Pennsylvania ( 1964), 787 pp. 

An Appraisal of the Petroleum Industry of the Uni ted States, United States 
Department of the Interior, (1965). 

Unlted States Pctrol eu11 Through 1980, United St ates Department of the Interior 
(1968), 92 pp. 

Fi nal Report Prepared for the Uni ted St ates Energy Researcil <111d Devel opment 
Adlllinistrat1on , "Comller c1al lzatlon of Hew Energy Technolog1es". fro111 Booz , 
Allen Applled Research 01vislon, Sooz, Al l en & H..,ll ton, Inc., Bethesda, 
Maryland 20014 , (July, lg76) 21 pp. 

Appendix B--Case Study 2: Local Energy Supply, Cons<'vation, and Control 
Systems, Prepared for the United States Energy Research and Develop111ent 
A<ini nlstrat i oo, .. Corrmerc i a 1 i zat ion of ffew Energy Technologies". f rom Booz, 
Al len Applied Research Division, Booz, Al len & Hamilton , Inc. , ( July, 1976). 

Congress i ooal Record--Senate, March 30, 1976. ( S 4562 ). 

Feldman, Stephen, and Bruce Anderson_, '"Hon-Conventional Incentives for the 
Adoption of Solar Energy Design: Peak-Load Pric1ng and Off-Peak Solar Energy 
Construction for COT1111ercial and Residenti al Buildings", Interim Report #3, 
(July, 1976) 99 pp. 

Bl b- 6 



Hearings Bef ore the Commi t t ee on Interior and Insular Affa1rs, United States 
Senate, • f inancial Requirements of the Nation 's Energy IndustriesK. Ser1al No. 
93-5 {92-40), {1973) 449 pp. 

Parker, Glen Lawhon, The Coa 1 Indus try, A Studt in Socl• l Contro 1, Amer lean 
Council on Public Affairs, Washington, O.C .• (~40), 198 pp. 

A Study Prepared ror the Use of toe Subcomlttee on Econocnic Progress of the 
Jo1nt Econo11ic Comnittee. Congress of the Un1ted States, Peach, tl.W'., •The 
Energy Outlook for the 1980 ' s". (1973) 39 pp. 

U.S. Ener9ij Pol ici es > An Agenda for Research, Resources fot the Fut ure, Inc., 
The Johns opklns Press, Baltimore, Maryland (1968) 152 pp . 

Ba lanc ing Supp ly and Demand for Energy in the Unit.ed States, Rocky Mountain 
Petroleum Economics Institute, University of Denver {1972) 161 pp . 

"Extraction of Energy Fuels" Prepared for the Bureau of Mines, From Extraction 
of Energy Fuels Panel for the Co1111ittee on Energy R&D Goals, Federal Council 
for Sc i ence and Tecbnology, Washington, O.C., {1972). 

f1 n~l Task force Report .. "Federlll Energy Ad1ni nistration Project Independence 
B1 ueprint". Prepared by the lnteragency Task Force on Natural Gas Under 
Direction of Federa l Power C<XmliSslon (1974). 

Schurr, Sam H., Energy Research ~eeds, Resources for the Fu ture, Inc.l (1971). 

Proceedings of the United Nat ions Inter- reg I ono 1 Seminar on Techni qoos of 
Petro 1 el.Ill Oeve 1 opnent. "Techniques of Petro le um flevelopment". United lfat i ans, 
1/ew York (1965) 345 pp. 

Ray, Oixy Lee. 11 The Nation's Energy Future• . United States Atomic Energy 
Co111nission {1973) WASll- 1281, 171 pp. 

Energy R&O Present and Future, Thomas F. P. Sullivan, ed . , 1st Annual Energy 
R&D Conference, Sponsored by Pollution Engineering Magazi ne, Power Engineering 
Magazine, Research/Development Magazi ne, GoverrvTient Institutes, fnc .• 
Washington, O.C., (1974) . 

Regulation of the llatural Gas Pr<>ducing industry, Brown, Keith C. , Ed., 
Resources for t he Future. Inc . • Washington, O.C. , (1972) 260 pp. 

"Why A tlat ural Gas Shortage7- - 20 'tea_rs of Confusion and Chao• , Ameri can 
Petrol eum Inst i tute, 1801 K Street, 11.ll., Washington, O.C., 20036. 

Hawkins, Cla:rk A., The field Price Regulation of Natural Gas, Florida State 
University Press, Tallahassee, Florida (1960) 267 pp. 

Factors Affectin U. S. Petroleum Refinin A Sunmarv, Prepared by the Nat ional 
Petro eum ounc 's Committee on factors Affecting D.S. Petroleum Refining 
(1973) 67 pp. 

s;b- 7 



Regu lation of t he Natural Gas f'roducing Industry, Edited by Kef t h C. Brown, 
Resources for the Future, Inc . , {1970), 260 pp. 

Lovejoy, Wal lace f., and Homan, Paul T. , Economic Aspects of 01 1 Conservat ion 
Regu lat ion, The John Hopkins Pr·ess, Baltimore (1967). 29S pp. 

McOonal d, Stephen L., Petroleun1 Conservation in t he United States~ An Economic 
Ana lysis, The John Hopkins Pres.s, Baltimore and London (1971), 27 pp. 

Schurr , Sam H. , and Bruce C. Ne:tschert~ Energy in the American Economy, 
1850-1975, The Johns Hopk ins Press, Ba I ti mor e (1960), 774 pp. 

Federal Economic Poll~, 1945- l.2§i, A Pub l ication of Congressiona l Quart erly 
Service, Washington, .c., 94 P·P· (Chronology of EconCl1liC Legislation 
1945-1965) . 

Fatnsod, Mer le, GOt"don, Linco ln. and Joseph C. Palamountai n, Jr .• Government 
and the Aller1can EconOdl,¥. Third Edition, W. W. lforl:on & Company, Inc. , New 
York (1959) , 996 pp . (Part 3 Go•vernment as Regulator in tire Public l ntorest, 
Part 4 the Promotion and Regul a.tlon of Competition (Coal, Oil , Gas 
Regulation)). 

r1itchell~ Edward J., U.S. Energy Policy: A Primer, American Enterprise 
J~st i tute f or Public Policy Research, Washington, O.C., {1974}, 103 pp. 

Gas Rate FundanJental s, Amer ican Gas Associati on_, Rate Committee_, 420 Lex:1ngton 
Avenue, Ne•• York 17, New York (1960) 357 pp. 

Report of t he Commi ttee on Interior and Insu lar Affai rs, House of 
Representatives together with Addi tional , Di ssenting, and Separate Views, 
"Surface Mining Control and Reclamati on Act of 1976" , House Report No. 94-896 
(1976) , 161 pp. 

Prepared for the S<ibcOOlllittee on Science, Research, and Technol ogy of the 
Com:nittee on Science and Technology, U.S. House of Representatives , ~science 
Policy, A Working Glossary• (Thi r d fdition-1976), Serial X, 146 pp. 

Melkus. Rolf A. , ''T<T•ard A Rational Future Energy Policy•, Natural Resources 
Journa l , 14, pp. 239-£56, (1974). 

Hut chison, 'I. Vern, Sel ected List of Bureau of Hines Publications on Petroleum 
and Hatura1 Gas, 1961· 19)(), United States Department, Bureau of r-ti nes, 
Washington, O.C, l 63 pp . 

Ely, Northcutt, Sunrn~ of Ninina ond Petroleum Laws of the Worl d p• Five 
Parts --1. Wester n is here , nlted States Deparflien£ of the In erlor, 
ureau o . C., 159 pp. 

Assessment of the l'!J!'act of Air ualit Re uiroments on Coal i n 1975 1977, 
and 1980, Prepared 1n the Divfs 1on o oss ue s , M1nera upp y, U. S. 
Department of the Interior, Bureau of Mi nes, Washi ngton, n.c. , ( 1974) 235 pp. 

Bib- 8 



S:impos1 um on Coal and Publ1c Po11c1es , Sponsored by the Unlversity of 
Tennessee and Oak Ridge Nat ional laboratory~ Center for Business and Economic 
Research, Col lege of Bus iness Admi nistration/The Univers1ty of Tennessee, 
Knoxville (1972) 170 pp. 

McDona ld, Stephen L., Federal Tax Treatment of Income from 01 1 and Gas . The 
Brookings Instit ution, Washington, D.C., (1963) 163 pp. 

A Studv of Conservat ion of Oil and Gas in the United States, Published and 
Distributed by In terstate Oil Compact Conmission. Okl ahoma City. Ok 1ah01la 
(1964} 230 pp. 

Petroleum Trans ortation Handbook , Ed1 ted by Harold Si 11 Bel l , McGra••·Hil l 
Book Company , nc. , New or 3) . 

Breyer , Stephen G., and Paul W. 14acavoy , Energy Regulat i on by the Federal 
Power Com'llission, The Brook ings Inst itution, Washington, D.C., (1974) 163 PP~ 

Ener : Todav •s Choices Tomorrow1s O ortuni ties, Wor ld Future Soc iety. 
Washi ngton, D.C., 298 pp . Tax Reform and Taxat ion of 0 11 Companles .) 

A Statement by the Research and Policy Committee of the Cocmlttee for Economic 
Development, " Internati onal Economic Consequences of High -Priced Energy" , 
COOtll1ttee for Economic Development , llew York (1975) 116 pp. 

National Gas Survey, Volu,,..e I , The Comm1ss1on Report, Federal Power C0t111•lssion 
119'15), 387 pp . 

Nati onal Gas Survey, Volume II , Federal Power Commiss1on (1973). 662 pp. 
(Task Force Report of the SUpply Techn 1ca1 Advisory Task - Regulation and 
Legis lation to the Supply Technical Advisory Camii t tee.) 

National Gas Surve • Volume ill, federa l Power Car.mission (1973). 460 pp. 
ransmission - Technica Advi sory Task force - Report; Transmission 

Regulations and l egislat ion.) 

Ex loration and Economics of the Petroleum Industr, (8) , Vi rg ini a S. Cameron, 
Ed1 tor, Matthew Bender• New York , pp. Current Governir.enta1 
Polic ies with Respect to the U.S. Petro1elfll Industry; Regul atory Response to 
Changes i n Supply-Demand Relationships; Petro leU'.11 Polic ies Controlling Future 
Supp11es) 

81b·9 



Exploration and Economics of t ihe Petroleum l ndustrf, (10), Virginia S. 
c.,.eron, Editor, Matthew Benae,r, New York (1972),55 pp. (National Security 
and the Incentive System; Impact of Governmental Policies on Petrolet111 
Supplies; U.S. Energy Pol icies and Economic Progress.) 

Exp loration and Economics of the Petrol eu11 lndustr~, ( 12} , Virginia S. 
Cameron, Ed1tor, Matthew B'end.1·, New York (1974), 67 pp. (The Pmer1can 
Consomer ' s Stake in the Law of the Sea; S..bsea Petroleum Resour ces in Relation 
to Proposed llationa1 - lnternat11Jnal Jurisdiction Boundaries and I111111nent Energy 
ProblEJl!s; Effects of the Hlnero•l Leasi ng Act of lgzo, As Amended, on t he 
Trans-Alaska Pipeli ne . ) 

Explorat ion and Economics of tt1e Petroleum Industrf• (13), Virgi nia s. 
Cameron, Ed i tor, Matthew Bende1•, New Yor~ (fg75), 91 pp. ' (The Coal and Oil 
Sha l e Research Programs of the U.S.G.S . ) 

Hahn, Albert V., The Petrochem·lcal Industry, Market and Econon:i1cs, Mc6raw-H 11 1 
Book Company, New York (1970f, 620 pp. 

Work ing Paper on factors Affectting the Future of the Coal Industrx in the 
United States, prepared for th•l Battelle Energy Progra.., BatEelle Memori al 
fns!ltote, Columbus, Ohio (197;!). 

Re]l<)rt of the Task Force on Energy of the Subcommittee on Science, Research, 
and Oevelo;ment of the Conm1ttee on Science and Astronautics U.S. House of 
Representat Ives Energy ResearcJ1 a11d Oeve l opment, December, 1972, Seri a 1 EE. 

ll'\1act of New Technolo~ of t h" U.S. Petroleum Industry, 1946-1965 , National 
Pe roleum Council , Washington;" o.C., (1967) 341 pp. 

American Mln11'i Congress Stat einent on Uranium l~orls, Subnltted to the 
Cha iman of t Atomic Energy (!0111ni'ssfon , ""June 5, I973. 

Atocni c Energy Comalss1on Fi na~c1al Statement of J anuary 18, 1975. 

1975 Financial Report, ERDA 76 .. J, U.S. ERDA, 1g75, 

1965 Financia l Report, U.S. Attxnic Energy Cc:mlsslon, 1965 . 

1959 Financial Report, U.S. Atomic Energy CO!llfn1ssion, 1959. 

1974 Financial Report, The U. S. Atomic Energy Co1111ission, 1974. 

AEC Authorizing legislation fi,;cal Year 1973, Heari ngs before the Joi nt 
Committee on Atomic Energy, Part I, 1972. 

AEC Authorizing legislation fi,;cal Year 1974, Hearings bef ore the Joint 
COlllllfttee on Atomic Energy, Part I. 1g73, 

ERDA Authoriz ing Legislation Fi!scal Year 1977, Hearings before the Joint 
Conm1tt .. on Atomic Energy, Part I, Vol. 11, 1976. 

Blb- 10 



ERDA Author1z lng l eg1slatlon Fiscal Year 1977, Part I , Vol . l, 1976. 

AEC Author1zing Leg is lat ion Fiscal Year 1972, Part (, 1971. 

AEC Author1r1ng Legis l at ion Fiscal Vear 1971, Hearings before the Jo1nt 
Corm1 lttee on Atani c Energyt Part I, 1970. 

EROA Authorizing Legi slation Fiscal Year 1976, Hearings before the Joint 
Comni ttee on Atomic Energy, Part I, Vol. I I, 1975. 

AEC Authoriz ing Le.gis 1ation Ffsca1 Year 1975, Hearin9s before the Jo1nt 
Comni ttee on Atomic Energy, Part 1, 1974. 

Brannon, Gerad M. , Energv Taxes and Subs1d 1es . Bal l inger Pub11shfng Company, 
1974. 

Burnett t Tobi as 14. T., '"The Hllllan Cost of Regulatory De lays• . Hue 1 ear 
Technology, Vol. 33 , Hid-April 1977, p. 203-211. 

Burnha~, John B. , Assessment of U~anium and Thori t.111 Resources in the United 
States and the Effect of Policy X!ternatlves, Repor t t o Rational Science 
Founaati'on, Battel l e Pacific Northwest l aborator"ies, Richl and, lfash1 ngton 
99352. 

Kl 8631: To Amend and Extend the Price-Anderson Act, Hearings before the 
Joint Camnittee on Atomic Energy, September 23 and 24, 1975. 

But ler, Richard H., •Liabil i ty Insurance for the Nuclear Energy Hazard. • 
Casua lt y Ac·torial Soc iety Proceedings, Vol . XLVI , pp. 23-57, 1959 . 

•oelays Beset Radwaste Program• , Nuclear Industry, October 1976, p. 3~6. 

Development. Growth, and State of the l~uclear Industry, Hearings before the 
Joint Com:nittee on Atomic Energy, February 5 and 6, 197q, 

Dawsun. Frank G . • Nuc lear Power: Oeve lo£ment and Management of a Technology, 
Univers i ty of WashTngton Press, Seatt le London , 1976. 

U.S. GAO, B 159687 , RED-76 -30, CO<T.ments on Proposed Legislation to Change 
Basis for Government Charge for Uranium Enrichment Services - ERDA, September 
22, 1975 . 

U.S. GAO, Report EMD-77-5, Cons iderati ons for Conmercial lzina the LMFBR, 
November 29 , 1976. 

U.S. GAO, Report RED-76-36, B 159687, Evaluation of t he Administration ' s 
Proposal for Government Ass istance to Private Uranium Enricl'liient Groups. 

U.G. GAO, Report EMD-76·10, B 178205 , An Evaluation of Proposed Federa l 
Assistance for Financing Con:merc ialization of Emerging Energy Technologies, 
August 24, 1976. · 

Bib-11 



"ERDA Acts on Wast e Storage•, Nuclear Industry, February, 1976, pp. 6-8. 

Future Ownership of the AEC's Gaseous Diffus1on Plants,· Hearings before the 
Joi nt Conrnittee on Atomic Energy, July 8 and 9, August 5, 7, Bond 19, 1969. 

Green, Harold, 11N1.1clear Power: Risk, L 1abi1ity & Indemnity;• Michigan Law 
Rev1e••, Vol. 71, pp. 478 -506, 1973. 

Green, Harold, "The Strange Case of Hue Tear Power" , 17 Fed. B. J . 100 ( 1957) . 

Green, Harold and Alan Rosenthal, Government of the Atom, Atherton Press, Melt 
York, 1963. 

• 
Green , Harold and Alan Rosenthal, The Joint Conrn1ttee on Atomtc Energy: A 
Stud¥ 1n Fusion of Governllll!nt Power, The George gash1 ngtiin University, 
gash1 ngton , O.C . , 1961. 

How the Feder al Government Participates in Activit ies Affect1ng the Energy 
Resources of the il.s. , GM Report B-173205, Aprfl 6, 1§1'. . 

Katler, R. J . , Energ.v Supply and GoverM1ent Pol icy, Cor-nell University Press, 
1976. 

"Low-Level Waste IJ<?bat e Grows", lluc lear lndustr~. September, 1976, p. 22·24. 

U.S. GAD, Report 8 178205, EllJ-7:•.a, Letter Report to Dr. Seanans, Review of 
ERDA Solar Energy R&O, November 30, 1976. 

U.S. GAO, Report B 164105, RED-75-352 , The L1,uld Metal Fast Breeder Reactor 
Program--Past, Present and Future, April 18, 975. 

Marrone, Joseph, 'Nuclear Liab l11ty--A Brief H1story Reflecting tho Success of 
Nuclear Safety. " Nuclear Safety, Vol. 12, No. 4. 

McClure, Richard 0., •A Review of Nuclear Ene.rgy Insurance:• Casualty 
Actuarial Society Proceedings, Vol . LV, 1968, pp. 255-294. 

Morrison, James L., •Federal Support of Domestic Atomic Power Oevelopnent--The 
Policy Issues,• 12 Vanderbui lt La~ Review, pp . 195-222, 195B. 

The lluc lear Industry, 1974, I/ASH. 1U4-74, Offlce of Indus try Relations , ERDA, 
1974. 

Nuc lear News, August 1976, Vol. 19, No. 10, pp. 74 -79. 

The Nuclear Power Controversx. The Pmer1can Assembly , Col umb1 a University, 
Prent ice-Hall, Inc. , Englewood Cliffs. New Jersey, 1976. 

Nuclear Requl atory Commission Author1z1ng Legislation, Fiscal Year 1977, 
Rearlngs Before t:lle Joint tornmlttee on ~t..,lc Energy, January 19, February 17, 
and March 19, 1976. 

Blb-12 



Nut l eonics Week, Vo 1. 17, No. 40, September 30, 1976, p. 14. 

Proposed Changes in AEC Contract Arrangements for Uranium Enrichin~ Services. 
Hearings before the Joint COC'mi t t ee on Atomic Energy, ,.larch 7. 8. 6 and April 
18. 1973. 

Reg ional Nuc leor Fuel Cyele CO!ltres, Vol. I : SU1111larv: 1g77 Report of the 
IAEA Study Project, IAEA, Vienn~ . 1977. 

Regional Nuclear Fuel Cyele Centres , Vol. I I : Basic Studies: 1977 Report of 
the IAEA Study Project Internati onal Atomic Energy Agency, Vienna, 1977 . 

Reactor Saf etv Stud An Assessment 
Nuclear Power P ants, U . . 
October Jg75 , 

Roche in. Gene 1., 11Nuclear Waste Disposal : T'i'l'O SQclal Criteri a, Sc ience 
{AAAS), Fol . i gs , ~o. 4273, January 1977, pp. 23-31. 

U.S. GAO, Report S 164105, RE0-76-7, Selec ted Aspect s of Nuclear Powerplant 
Re liabi l i ty and Econom ics, Augus t 15, 1975. 

U. S. Energy Polic i es: An Agenda for Research, Resources for the Fut~re, Inc. 
J-Ohn Hopkins Press, Baltimore, Maryl and, l968. 

Zinn, 1;f. ti. a.nd F. K. Pitt.man_, Nuclear Power, U. S.A. , KcGraw- Hi ll , New York, 
1964 . 

Uranium Enrichment: Alternatives for Meel ing, the Nation's Needs a.nd The ir 
I11pl lcati ons for the Federal Budget, Background Paper llo. 7, May IS, 1976, 
Congressional Budget Office , U.S. Congress. 

• creat1on of Licensing Criteri a Accelerators", B. N. Raft, E1ectr 1ca l Wor l d, 
March 15, 1977 , pp. 76-78 . 

Code of Federal Regulat ions Ti t le 10, Part 170 - Fees •nd Fac ilities and 
Mater ials licenses. 

U. S. Congress JCAE. "Comments of Reactor Desi gners and lndustrial 
Representat ives on the Proposed Expanded C1vilian Nuclear Power Program. 
December 1958. 

Hodgetts, J. E. , Adr.li ni ster ing t he Atom for Peace, At hert on Press, 1964 . 

U.S. Congress JCAE , 'Development of Sc1ent1f1c , Engineering. and other 
Professional Manpo .. er (with Emphasis on the Role of the Federal Government)," 
May 1957. 

U.S . Department of Heal th. Educat1on and Wel fare, 11Careers in Atom ic Energy11
, 

Pamphlet No. 119, 1957. 

B!b-13 



Nuclear Exchange Corporation, MSignif1cant Events 1n the Uran ium Market. 
1969-1976", October 15, 1976. 

U. S. GAO, •u.s. Financ1a l Assistance In the Development of Foreign and ~uc lear 
Energy Programs•, 10-75-63, M<\Y 28, 1975. 

U.S. GAO, "Allocation of Uranium Enrichnent Services to Fuel Foreign and 
tlanestl c lluclear Reactors", 10-75-45, March 4, 1975. 

U. S. GAO. "Assessment of U.S. and International Control s Over the Peaceful 
Uses of Nuclear Energy" , 10-76-60, September 14, 1976. 

U.S. SAO. "Proposed Revisions to the Criteri a and Contracts for Uranil.lll 
Enri chlllent Services", B 159687 , March S, 1973. 

U.S. GAO, "Ccmnents on Selected Aspects of the Adlli nistrat ion ' s Proposal to.
Government Assis tance to Private Uranium Enrichment Groups", RE0-76-llO, May 
10, 1976 . 

Bib-14 



No . of 
Copies 

DISTRIBUl!ON 

No. of 
Copies 

DFFSITE 

25 Roger Bezdek , Chief 
Divis ion of Conservat ion and 

So lar App l;catfons 
Department of Energy 
20 Massachusetts Avenue, NW 
Washington, OC 20545 

Robert Spongberg 
Solar Energy Research Institute 
1536 Cole BlYd. 
Golden, CO 80401 

Wilson Clark 
Assistant to the Governor 

for Issues and Planni ng 
Cal i forn ia St~te Governor •s Office 
1400 10th St. 
Sacramento, CA 95814 

Penny Pl amann 
~ansas Energy Off ice 
503 Kansas Ave. 
Topeka, KA 66603 

George Hinman, Director 
Environmental Research Center 
Washi ngton State University 
Pullman, WA 99164 

John M 1 tchner 
Hail Stop 4723 
Sand ia laboratories 
P .0. Box 5800 
A lb<lquerque, 111-1 87185 

Jeff Halll!lar l und 
7983 Maurer Rd. 
Cross Plains, WI 53528 

Bruee Macphee 
Economist 
Tennessee Valley Authority 
1340 Conmerce Union Bank Bldg. 
Chattanooga , TH 37401 

Distr-1 

Pll.L- 2410 REV 
UC-59 

R~ond Anderson 
Deputy Director 
Office of Energy Management 

and Conservati on 
Washington State Energy Office 
1000 South Cherry St. 
Olympia, WA 98504 

Michael Yokel! 
Senior Economist 
Solar Energy Research Ins ti tute 
1536 Cole Blvd . 
Golden, CO 80401 

Gerald Savitsk.y. Editor 
Energy User News 
Fai rch il d Publ icati ons 
7 E 12th St. 
New York, NY 10003 

Frederick Koomanoff, Chief 
Envi ronmental and Resource 

Stud1 es Brooch 
Deportment of Energy 
Washington, DC 20545 

Thomas Sparrow 
Purdue University 
West Lafil)'ette , lll 41906 

Jon Veigel 
SOlar Energy Research Institute 
1536 Cole Sivd. 
Golden, CO 80401 

Charles R. Hauer, Consul tant 
Planning Research Corp. 
7600 Old Springhouse Road 
Kclean, VA 22101 

Jacf< Benveniste 
Senior Staff Scientist 
The Aerospace Corporation 
P.O. Box 92957 
Los Angeles, CA 90009 



No. of 
Copies 

John Nassikas, Attorney 
Cox, Langford & Brown 
21 Dupont C1r<:le, N.W. 
Washi ngton, DC 20035 

Barry H,)'lllan 
Program in Social Management 

of Technology 
Universi ty of Washington, FSN15 
Seatt le , WA 98195 

Richard Watson 
Research Asst. Professor 
SMT Program 
University of Washington 
Seat t le, WA 98195 

Al Willi001s 
State Senator-District 32 
4801 Fremont, ti. 
Seatt le, ''A 98103 

James Easterling 
Solar Energy Research Insti tute 
1536 Cole Blvd. 
Golden, CO 804-01 

Stephan Lanes 
House Sc1ence Commit tee 
B-374 Rayburn Bui 1 ding 
~ashington, DC 20515 

Douglas R. Boleyn, P.E. 
Energy Manage.'llent Consultant 
17610 Springhil l Place 
Gladstone, RO 97D27 

Rock.Y Wilson, Co-Ed i tor 
The Ti~es Journal 
Box 746 
Condon, OR 97823 

Chandler ThOl!lpson 
Techn ical Writer 
New Mexico Solar Energy Institute 
Box 3 SOL 
Las Cruces, NM 88003 

No. of 
Coples 

D1str-2 

Leon l fndberg, Ptofessor 
Department of Political Science 
Un1vers1ty of Wisconsin-Madison 
North Ha 11 
1050 Bascom Ha 11 
Madison, WI 53706 

Ronald Doctor, Commiss1oner 
Cal if orni a Energy Resources 

Development Commission 
1111 Howe Avenue 
Sacramento, CA 95825 

Wm. H. Babcock 
Director of Policy and Economic 

Analysis for PRC Energy Analysis 
Company 

7600 Old Springhouse Road 
Mclean, VA 22101 

DOE Chicago Patent Group 
Department of Energy 
Argnnne, IL 60439 

Andrew Krantz 
Division of Sol ar Energy 
Department of Energy 
Washington, DC 20545 

Paul Heycock 
Division of Solar Energy 
Department of Energy 
Washington, DC 20545 

George Kaplan 
Sol ar-Central Recei ver Branch 
Department of Energy 
Washington, DC 205q5 

Martin Gutsten 
So lar-Thermal Syste:ns R&D 
Department of Energy 
Washington, DC 20545 

G. w. Brown 
Solar Thermal 
Departmen t of Energy 
Washington, DC 20545 



llo. of 
Copies 

8ob Stewart 
Department of Er.erg,y 
Richland Office 
Richl and, WA 99352 

27 DOE Techn ica l Information Center 

Wil lia.~ D. Bevorly 
l 7778 -4l st Avenue, Sout h 
Seatt le, WA 98124 

Elliot t Katz 
Aerospace Corporation 
P .0. Box 92957 
Los Angeles , CA 90009 

Herbert Costner 
Di vi si on of S<x:ial Sc iences 
National Sc ience Foundation 
1800 G. Street , llW 
·~.shing ton , DC 20006 

Esther Cass i dy 
Office of Congressional Affairs 
12 th and Pennsylvani a, Nw 
Wash ington, DC 20461 

Joey Skaff 
Department of Energy library 
Room 123 
20 Massachuset ts Avenue , NW 
Washington, DC 20545 

Howard Bucknel l , Ill 
P.O. Box 1500 
East Ha1T1pton, NY 11937 

0. P. Pitts 
Tennessee Valley Authority 
815 P0><er Bui lding 
Chattanooga, rn 37401 

Wade Rose 
Governor 's Off i ce 
1400 10t h St. 
Room 108 
Sacramento , CA 95814 

llo. of 
Copies 

Dlstr- 3 

John E. Bigger 
Solar Energy Program 
EPRT 
3412 Hi llv iew Avenue 
Palo Alto, CA 94303 

Calvin C. Silverstein 
Westinghouse Electr ic Corp. 
P.O. Box 10864 
Pi ttsburgh, PA 15236 

Myron B. Katz 
North,.,iest Energy Pol i cy Project 
Pacif ic llorthwest Regional 

Coorniss1on 
1097 Lloyd Building 
700 11. E. Multnomah Street 
Portland, OR 97232 

Richard H. Watson 
Social Management of Technology 
University of Washington FS-15 
Seattle, WA 98195 

iiii Ham D. Schul ze 
Departemnt of Economlcs 
New Kexico University 
Albuquerque, NM 

Gary D. Sinion 
Cal iforni a Energy CCJ1111 ission 
1111 Howe Avenue 
Sacramento, CA 95825 

Ken Bostock 
Washington Energy Office 
1000 South Cherry St. 
Olympia, WA 98504 

Ron Quist 
Senior Research Analys t 
Second Floor 
House Office Building 
Olympia, WA 98504 



No. of 
Cop les 

Vincent DiCara 
Off ice of Energy Resources 
55 Capito l St. 
Augusta, ME 04330 

Robert Scot 
CBllS 
Calllpus Box 1126 
Washington University 
St . Louis, MO 63130 

Michael 111 . Gra1ney, Esq. 

llo. of 
Copies 

Special Assi stant to the Director 
Oepartn>ent of Energy 
St ate of Oregon 
Salem, DR g7310 

A. Verrips 
American Public Gas Assn. 
Suite 115 
2600 1/irginia Avenue, NW 
Washington, DC 20037 

R. Scheidigar 
NK Sol ar Energy Institute 
Las Cruces, PIM 88003 

Edward W. Ware III 
American Gas Association 
1515 Wi l son Blvd. 
Arl i ngton, VA 22209 

Thomas Scanlon 
Project Office 
Rural Electrification Adlllinist rat ion 
Oepart-~ent of Agricul ture 
14th St. and Independence .Ave. , SW 
Washington, DC 20250 

Hike McCabe 
Envlrorunental Stud.V Con ference 
3334 House Annex 2 
U.S. Congress 
Washington, DC 20515 

Oistr·4 

Susan Lawrence 
Non-Congressional Coordinator 

of Solar 
317 Penn. Ave., SE: 
Washington, DC 20003 

Daniel Dra,vfus 
Committee on Energy and 

National Resources 
U.S. Senate 
Dirkson Office Building 
Wash'I ngton, DC 20510 

Dick D'Amato 
U.S. Congress 
42g Cannon Office Bui l ding 
Washington, DC 20515 

Terry Johnson 
Senator Hart's Office 
254 Russell Office Bui ldi ng 
Wash1 ngton, DC 20510 

Meg Schachter 
lfational Center for 

Econo~!c Alternatives 
2000 P Street, NW 
Sui te 515 
Washi ngton, DC 20510 

Paul Rothberg 
CRS·SPR 
Library of Congress 
!st and Independence Ave. , SC: 
Washington, DC 20540 

Dav id Gushee 
Congressi onal Research Service 
l ibrary of Congress 
Vashi ngton , DC 20540 

Robert l. Vi nes 
8 1 tu~l nous Coal Operat ors 

Assn . , Inc. 
Wor ld Center Bui ld ing 
Washington, DC 20036 



No. of 
Copies 

Thomas E. Bi ery 
Director Policy Analysis 
Independent Petroleum Assn. of 

kner lea 
1101 16th Street, NW 
llash1ngton, DC 20036 

Alan S~arr 

No. of 
Copies 

Economics Regulatory Administration 
Office of Utilities Systems 
U.S. Oepartment of Energy 
20 Massachusetts Ave. , NW 
llashington, DC 20545 

Allen-Hirshberg 
Booze-Allcn-Hami l ton Mgmt. 

Consultants 
1025 Conne<: ticut Ave., NW 
Bethesda, MO 20014 

Dr. David Bushnell 
9620 Hawick Lane 
Kensington, KD 20795 

Jet Propulsi on Laboratory/CALTECH 
ATTll: Library Tech. Operations 

fl680 
4800 Oak Grove Drive 
Pasadena, CA 91103 

ATTll: Lois M. Baird 

Randi Lorne 11 
Solar Energy Research Ins t itute 
1536 Cole Blvd. 
Go lden, CO 80401 

Jack Cadogan 
Department of Ener gy (ETS) 
600 E. St . , Ill/ 
Washington, DC 20545 

Robert T. Jasko 
Huc leor Re!l"latory Corrmfssfon 
Office of State Pr-0grams 
Washington, DC 20555 

Oistr-5 

Roger W. Bryenton 
956 East 16th Avenue 
\fancouver , BC 
V5T 2V9, CANADA 

Al lan Brosz 
Science and Public Pol icy Program 
Univer isty of Oklahoma 
Norman, ()I( 73019 

w. R. Mccluney 
Program Director 
Florida Solar Energy Center 
300 State Road 401 
Cape Canaveral, f l 32920 

John fattorin1 
House Repub11can Caucus 
Legislative Bu11d1ng 
Olympi a, WA 98504 

Iraida B. Rickling , librarian 
Florida Sol ar Energy Center 
300 State Road 401 
Cape Canaveral, FL 32920 

Dr. Haskell P. Wald 
Chief Economis t 
federa l Power COl'llilission 
Washington, DC 20426 

Thomas 0. Duchesneau 
Un1vers1ty of Moin at Orono 
QI'{) no, ME 044 73 

Reed l<\oyer 
Mich1gan State University 
East Lansing, Ml 48823 

John L. Siegfried 
Ass istant Professor Economics 
Vanderbilt University 
Nashv il 1 e, TH 37240 



llo . of 
Copies 

Edwin Mansfield 
~harton Schoo 1 
Universi ty of Pennsylvania 
Phil adelph ia, PA. 19174 

Tho11as F. Hogarty 
Dept. of Econ . 
Virgin ia Polytechnic Institute 

and State U 
Blacksburg, VA 24D60 

Dr . Thomas Ga le Moore 
Dept. of Econ. 
M1 ch1gan State U 
East Lans1 ng, Ml 41l823 

John H. Licht lau 
Pet . Jndustry Research Foundat ion 
122 E. 42 St . 
New York, NY 10017 

George Patton 
American Petroleum lnst1tute 
21st and L St. 
Washington, DC 20006 

Conn ie Holmes 
National Coal Assn. 
1130 17th , NW 
Washingt on, DC 20036 

Lester f4. Salamon 
Asst . Prof. of Political Sc ience 
Ouke Uni versity 
Durham, llC 2770fJ 

Professor Gerard M. Brannonal l 
Georgetown Universi ty 
1400 37th, NW 
Washington, DC 20057 

Robert Ka 11 sch 
American Gas Assn. 
1515 Wil son Blvd. 
Arlington, VA 22209 

No. of 
Copies 

Distr-6 

Sheldon Butt 
Solar Energy Industry Assn . 
Suite BOO 
1001 Connecticut Ave., NW 
Washington, DC 20036 

Robert Perry, Director 
Syst e111s Acqu1s1t1on f~anageraent 
1700 Main Street 
Sant a Monica, CA 90406 

Dr. Keir Carraso, Manager 
Energy Syste11s Integrat ion 
Cal 1f orn 1 a Energy Resources 
Conservati on and Development 

Coarnl ss I on 
111 H""" Avenue 
Sacramento, CA 95825 

Kenny Cousi ns 
c/o Senator Paul Tsongas 
Senate Offlee Bldg. 
Wash1ngton , DC tD515 

Chr1s Byal 
Pub11c (nterest Econ011i cs 
1095 Market St. 
Soite 604 
San Francisco, CA 94103 

Bruce Hannon 
Associate Professor 
Director • Energy Research Group 
Universi ty of Il l i nois at 

Urbana-Champaign 
Center for Advanced Computation 
Urbana, IL 61801 

Dr . Barbar a C. Farhar 
Solar Energy Research Inst itute 
1536 Cole Blvd . 
Golden, CO 80401 



No. of 
Cop1es 

S11v1o J. Fl aim, Ph. D. 
Solar Energy Research Institute 
1536 Cole Blvd. 
Go lden. CO 80401 

Dennis R. Costel lo 
So 1 ar Energy Research lnst i tute 
1536 Cole Blvd. 
Golden, CO S0401 

Duane Chapr.ian 
Energy & Resource Pro9rc1m 
Room 100, Bu ilding T·4 
Berkeley, CA 94720 

James Hardcastle 
Energy Research 01gest 
Dulles Intern' I AlrPOrt 
P. 0. Box 17162 
wasMngton . DC 20041 

Caro 1 Anderson 
11at1ona l Resources Deferose 

Counc il 
917 J5t~ St. , NW 
Washington. DC 20005 

Mai< Go 1 droan 
Texaco lnc. 
Suite 500 
1050 17th St., KW 
liash ington, DC 20036 

Jane Grave 11 e 
Economic Divis ion 
Congress Sona 1 Research ~;erv1ce 
library of Congress 
Main Bui I ding 
1st Floor • West Side, P:oo111 103 
llashingt<Jn, DC 20540 

ROllald W. Szwajkowsk1 
14ayer, Brown and Pl att 
231 South l a Sa 11 e Stree:t 
Chicago, ll 60604 

No. of 
Coples 

Dlstr-7 

Havey A. Harris 
Attorney at Law 
Stolar, Heitzmann & Eder 
515 Oli ve Street 
RoOOI 1700 
St . Lou is, MO 63101 

Daniel L. Stoler 
Program Developmen t Counsel 
Araerican Bar Assoc. 
1800 M Street, NW 
Washington, OC 20036 

Harold P. Green 
Professor of Law 
The llat1onal law Cent er 
The George Wash ington Universi ty 
720 20th Street, NW 
Washi ngton, OC 20006 

Katherine HcG. Sull ivan 
Assis tant Director 
Public Service Activities Div. 
Jli'neri can Bar Assoc. 
1000 II $ treet, NW 
Washington, DC 20036 

Jan 6. Lai tos 
Assist. Professor o·f Law 
University of Denver College 

of Law 
200 W 14th Ave . 
Denver, CO 80204 

Earl F1nbar Murphy 
Ohio State University 

Coll ege of Law 
1659 ll High St. 
Colt.111bus, OH 43210 

William A. Thomas 
hnerican Bar Foundat ion 
1155 E 60th Street 
Cf11 cago, IL 60637 



Ho. of 
Copies 

George R. Perri ne 
l egal Consultant 
Tenneco Inc. 
Suite 4300-1100 Mi l an Bldg. 
P.O. Box 2511 
Houston, TX 77001 

Prof. Gary Widman 
Hasti ngs Col lege of law 
198 McAll ister St. 
San Francisco, CA 94102 

Patrick Donnelly 
Office of Public Affairs 
Depart11ent of Energy 
12th and Pennsylvania Avenue 
Was hf ngton, DC 20461 

Michael Silverstein, Presi dent 
Energy Marketing Associates 
c/o Energy User News 
7 E. 12th Street 
Hew York, HY 10003 

llflllam Fenzel 
U.S. Genera l Accounting Office 
Room A2-2200 
Century 21 Building 
c/o Department of Energy 
Washi ngton, DC 20545 

Richard N. Bergstrom 
Partner--Sargent & Lundy 
55 East Monroe 
Chicago, IL 60603 

llo. of 
Coples 

ONSITE 

Distr-8 

Harry E. 8ovay 
Bovay Engineers, Inc. 
5009 Caro 1 i ne 
Houston, TX 77004 

Doo P. Reyno 1 ds 
ASCE, 345 East 47th Street 
New York, NY 10017 

Loui s l. ~eier, Jr. 
ASCE, 1625 Eye St. , NW 
Wash ington, DC 20006 

DOE Richland Operations Office 

H. E. Ransom 

Pacific Northwest Laboratorx 

o. Brenchley 
10 R. Cole (HARC) 
so a. cone 

D. Deonlgl 
5 K. Drumhel ler 
5 J. Emery 

10 A. Fassbender 
J. Fox 
J. Goodnight (HARC) 

10 H. Harty 
O. lenerz (Columbus) 
J. Maxwell (HARC) 

5 R. Mazzucch i 
10 W. Sheppard 

P. SaJ111ers (HARC) 
G. Stacy (Columbus) 
R. Watts 
D. Williams 
Economics Library (3) 
Techn ical Information (5) 
Publi shing Coordination (3) 





'. 

• 
: 

• 

, 


	Cover
	Table of Contenets



