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PREFACE

Fi nanci ng Energy Devel opnent analyzes and provides
background ingfdrmatlori on a rﬁ)un‘oer of )E)roposed Sr ogr anms
to assist the private sector in carrying out new
investnents in energy production over the next decade.
The analysis was performed in response to requests from
the Senate and House Budget Commttees. |n keeping
wi th the Congressional Budget Office's mandate to provi de
nonparti san analysis of policy options, the report
contains no recomrendations. This report was prepared by
W David Montgonery of CBO's Natural Resources and
Commerce Division under the direction of Douglas M Costle
and N col ai Tinenes, Jr.

AliceM Rivlin
D rector
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SUMVARY

Backgr ound

Since 1973, when the oil enbargo and rising energy
prices made energy policy an issue of extreme national
I nportance, there has been concern about the ability of
the US econony to achieve those policy goals that inply
i ncreased domestic energy production. A central question
has been whether capital investnent wll be forthcom ng
in quantities sufficient to increase total donestic energy
production, to exploit relatively abundant donestic energy
sources, and to introduce new energy technol ogies.

Some have seen a generally inadequate supply of
investnment capital in the United States as an obstacle
to achieving energy policy goals. Ohers have feared
that new risks in energy devel opnent, sone of which have
appeared since the enmbargo, nmay nmake investors wary of
energy investnment. Sone claimthat energy prices--
donmestic and foreign--may be too low to make | arge
increases in energy production profitable.

Such concerns have resulted in proposals for a
number of prograns to stinulate private investnent in
energy production. Anong the proposals under discussion
are an Energy | ndependence Authority, a National Energy
Production Board, a synthetic fuels commercialization
program guarantees associated with the transfer of
urani umenrichment responsibility to private industry,
and tax incentives for construction of electricity
generating facilities.

None of these proposals has been viewed as a
conpl ete energy policy. Consequently the decision
to pursue one or nore of them cannot be made w thout
consi deration of what action m ght be taken in other
areas of energy policy--specifically, in inport
policy and energy conservation.

The Role of Energy Policy bjectives

Achi eving energy policy objectives such as reducing
reliance on inported oil and mtigating the effects of
hi gh world energy prices on the econony will require
maj or changes in patterns of energy production and use

(1%
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Wat ever the specific objectives, such changes, which

i ncl ude increased donestic energy production, greater
exploitation of relatively abundant energy sources such
as coal, and introduction of new technologies, wll
requi re substantial new investnent between 1975 and 1985.
The exact amount of investnent "required", while
necessarily uncertain, varies with the allowable |eve

of inports, as well as total energy needs and other
factors. As one exanple of "requirements", however,
keeping inports in 1985 at or below their current |evels
could require a total investnent in energy production of
about $560 billion in constant dollars. [|f aggressive
prograns to reduce demand were pursued, inport reduction
could be achieved with less investment in production.

Potential Causes of |nadequate |nvestnent

Two potential causes have been advanced for the
possibility that investment will not be forthcomng in
quantities sufficient to achieve energy production and
~inport goals:

« Energy prices may be too low to make the
desi red amount of investnent profitable.

« The risks and large scale of some
potentially profitable projects may make
them unattractive to investors.

1. Energy prices could be too low to bring forth
adequat e investnment (however adequacy is defined) for
two reasons. Donestic energy prices could be held
bel ow worl d | evels by government action, or world energy
prices could thenselves be too low If the latter
eventuality inplied substantial world w de energy supply,
revision of goals m ght be appropriate. In either case,
there would be certain projects which no enterprise
would be willing to carry out even if financing could
be arranged on reasonable terms. As an exanmple, if
donestic oil prices were controlled at $9 per barrel,
natural gas prices were regulated at $1 per thousand
cubic feet, and electricity prices were not allowed to
rise in pace with costs, then only $450 billion in
i nvestment m ght be forthcomng. Ol and gas inports
could reach 16 mllion barrels per day equivalent in 1985,
or 40 percent of consunption in that year--a | evel many
woul d consider to pose unacceptable risks.
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2. Even if energy prices were high enough to make
energy projects earn profits conparable to those earned
in less risky ventures, the risks and scale of sone
energy projects could make them unattractive to

investors. If financial arrangenents that have been
adopted in the past to deal with risk, such as joint
ventures, were still effective, such a situation

woul d be unlikely. However, it mght be difficult for
investors to find adequate protection against the risks
of projects involving large (nore than $1 billion)
initial investments. If such investments were excluded,
only about $520 billion investment in energy m ght take
pl ace between 1975 and 1985. In this case, oil and gas
imports could reach 10 mllion barrels per day or al nost
30 percent of consunption

The actual situation is unlikely to fall neatly
into one sinple category. Some projects wll go
forward regardl ess; sone few will be unprofitable
under al nost any foreseeable circunstance, others wll
be unable to obtain financing because of size and ri sk,
and some may face a variety of difficulties. An
assessnent of the extent of such difficulties is central
to the design of an efficient set of incentives--and to
a determ nation of whether any are needed

Options Avail able to Congress

The two causes of inadequate investnent stated
above are relevant to the choices anong programs to
stinulate investment. 1f |ow energy prices were the
prinarg restraint on investment, private investnent
could be increased mainly by measures which increased
expected revenues or lowered costs. Such neasures
woul d require net governnent outlays. |If, on the
ot her hand, imperfections in financial markets made
it difficult to raise capital for risky ventures,
government guarantees or direct loans at market
Interest rates could provide an inpetus to ventures
expected to be profitable. In these cases,
antici pated net government outlays m ght be very
smal |, al though contingent liabilities (as a result
of loan guarantees for example), m ght be |arge.
Direct loans could entail initial outlays, which
woul d be repaid with interest in later years if
projects assisted were successful.
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Effects on the federal budget also depend on
whet her assistance to energy financing is placed off
budget, as in the case of EIA and |oan guarantees, or
on budget. Of budget financing would Iimt budget
impact to net gains or losses, which would probably
be large only if subsidies to unprofitable ventures
were anticipated. In general, conpensation for
effects of |low energy prices requires budget expenditures,
whi | e conpensation for risks could Iimt budget inpact
to admni strative costs. Problens of risk may al so be
relieved by programs which do have significant budget
impacts.

As an alternative renedying energy or financia
mar ket conditions, for exanple, Congress could bypass
energy and financial markets entirely by giving direct
grants or interest subsidies to chosen projects or by
Initiating government-owned energy projects.

Li kel i hood of |nadequate |nvestnent

The two cases in which energy investnment is
i nadequate to keep inports at or below their current
level are by no means inevitable.

Since 1974, there have been several studies of
energy financing. Although they differ in exact
projections of investnent requirenents, all the recent
studies agree that there are certain conditions under
which the aggregate investnent required will be within
the capacity of US financial markets w thout special
federal action.* The first of these conditions is
relatively high but attainable rates of growth in the
econony. If, in addition, all donmestic energy prices
were allowed to rise fromtheir present |evel of around
$8 per barrel to the level of current world oil prices
(around $13.50 per barrel) and if the existence of risk
did not deter investors, private financing would be
available for substantial increases in private investment,

*Federal Energy Adm nistration, 1976 National Energy
Outlook, February 1976; Banker's Trust Conpany,
‘"Capital Resources for Energy through the Year 1990",
New Yor k, 1976, and J. Hass, E. Mtchell, and B. Stone,

Financing the Enerayv Industry, Ballinger, Canbridge,
Massachusetts, 1974.
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totaling about $560 billion over the decade. The
resulting production is estinmated to be sufficient to
keep 1985 oil inports at or perhaps well below their
current levels of six mllion barrels per day. Gl and
gas inports in that case would equal 20 percent of
consunption. Such |evels have been suggested by somne
as acceptable for 1985, in that case, energy investnent
m ght be adequate to attain national energy goals

wi thout further incentives.

Proposal s Before the Congress

Each of the proposed programs of federal assistance

to energy investnment would use a specific conbination of
measur es.

Some--such as | oan guarantees--would be effective
if investors deterred by risks of energy investnents
but m ght be ineffective if energy prices were very |ow
Others—--such as subsidies--would be effective if
profitability were a problem but m ght be excessive if
investors were averse to the risks associated with
i nvest ment bearing adequate expected profits.

1. The $100 billion Energy |ndependence Authority
appears designed to renedy financing difticulties wth
m ni mal budget inpact. Only net gains or |osses of
the EIA woul d appear in the federal budget. |f EIA
acted exclusively to renedy risk difficulties, the net
gains or |losses reported in the budget woul d probably
be very small. If, on the other hand, EIA were to
support investments (such as synthetic fuels) likely
to be unprofitable at prevailing energy prices, it
could be effective only by incurring losses on those
activities; after 1986, annual outlays to support
synthetic fuel prices m ght exceed $1 billion per year.
The EIA's Board of Directors would choose between the
two strategies.

2. Separate prograns of incentives for synthetic
fuel production, to be administered through the Energy

Research and Devel opnent Administration (ERDA), have
al so been proposed. In the absence of some synfuels
commerci al 1 zati on program al nost no synthetic fue
production is expected before 1985  The choice of
progranms and their budget inpacts may agai n depend on
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whet her energy prices (profitability) or risk is the
obstacle. A program of |oan guarantees, limted to a
total of $2 billion and including other energy projects
as well as synthetic fuels, m ght be effective in
countering risks that stand in the way of production of
sonme of the less costly forms of synthetic fuels while
entailing mnimal outlays.

However, many synthetic fuel processes cannot
conpete in price with inported oil. The Adm nistration
has argued that, to achieve even a target of 350,000
barrel s per day by 1985, price guarantees--which are
likely to result In substantial price support payments--
would be required. Over the life of a programwth
that target (1975-2005) the support paynents could

range fromzero to $6 billion, but the Adm nistration
predicts that they would total $1 billion. As much as
$6 billion in loan guarantees and $600 million in

construction grants m ght also be issued.

3. Incentives in a formsimlar to |oan guarantees
may be required to induce private investnment in uranium
enri chnent facilities because of the scale and risk of
such plants. New enrichnent capacity woul d be required
to support increases in the rate of growmh in nuclear
power. Such incentives would create a risk that federa
outl ays would be required because guarantees totaling
$8 billion are contemplated. The alternative to this
programis construction of additional enrichment
capacity by the governnent.

4. An alternative to direct financial assistance
to electric utilities, a programof tax incentives, has
been proposed to increase the attractiveness of building
nucl ear and coal -fired power plants and to nmake it
easier for utilities to obtain financing. Federal
revenue loss in 1977 is estimated at $800 m | li on,
increasing to $2 billion by 1980. Such incentives can
counter difficulties arising fromunprofitability, but
may entail unnecessary expenditures if risk alone is
a probl em

5. The bill that would establish a National
Energy Production Board does not nmandate a specific
program of assistance to energy investnent. The
prograns the board would be authorized to propose to
Congress m ght include any or all of those included
in the other proposals.




CHAPTER |
| NTRODUCT! ON

Backgr ound

~Since 1973, when the oil enbargo and rising enerPy
prices nade energy policy an issue of extreme nationa

| nportance, there has been concern about the ability of
the US econony to achieve those policy goals that
imply increased donmestic energy production. A central
question has been whether capital investnent will be
forthcomng in quantities sufficient to increase total
domestic energy production, to exploit relatively
abundant domestic energy sources, and to introduce new
energy technol ogi es.

_ Some have seen a generally inadequate supply of

I nvestnment capital in the United States as an obstacle
to achieving energy policy goals. Qhers have feared
that new risks in energy devel opnent, some of which have
appeared since the embargo, may make investors wary of
energy investment. Sone claim that energy prices--
domestic and foreign--may be too low to make |arge
increases in energy production profitable.

Such concerns have resulted in proposals for a
nunber of programs to stimulate private investment in
energy production. Among the proposal s under discussion
are an Energy Independence Authority, a National Energy
Production Board, a synthetic fuels comercialization
program guarantees associated with the transfer of
urani umenrichment responsibility to private industry,
and tax incentives for construction of electricity
generating facilities.

None of these proposals has been viewed as a
conplete energy policy. Consequently the decision
to pursue one or nore of them cannot be made wit hout
consi deration of what action m ght be taken in other
energy policy areas--specifically, in the policies
affecting inports and energy conservation. In that
conprehensive framework a goal could be set for
domestic energy production in 1985 and progranms chosen
to achieve that goal. As with measures to stinulate
investment, other energy initiatives may have inportant

(1)



budget ary, economic, and environnental costs. Devel op-
ment of a conprehensive energy strategy woul d invol ve
bal ancing all such costs and the expected benefits.

This report focuses narrowy on private investnent
in donestic energy production, the ability of various
proposed progranms to affect energy investnent, and the
budgetary and econonmic cost of those proposals. However,
a point of reference which could allow integration with
ot her studies of energy policy may be useful. To provide
this reference a range of production goals, associated
with a specific inport level and conservation actions, is
described. Conparisons between these goals and the
production expected with and without the proposed
prograns could facilitate the simultaneous choice of goal
and program

Ener gy Production, Consunption and |nports

A range of possible goals can be selected using
recent projections of energy balances. This range
suggests that any goal for primary donmestic energy
production in 1985 is likely to fall in the range of
80 to 100 quadrillion BTU* (quads), conpared to an
actual 60 quads in 1975. .

Since much energy is consuned in a formdifferent
fromthat in which it is produced, sone care nust be
taken in defining the conponents of that 80 to 100
quads. They include oil, gas, and coal production,
electricity generated fromnucl ear, solar, hydroelectric,
and geothermal power, and synthetic fuels. They do not
include, for exanple, electricity generated fromoil
gas, and coal because those energy sources are already
counted in oil, gas and coal production. The treatnent
of synthetics is somewhat anonal ous: some are produced
from sources not counted el sewhere, such as urban waste
and oil shale. To maintain a single category in the
di scussion which follows, energy in the form of

*The BTU is a comon neasure of the heat energy contained
in a fuel. Mny anal yses convert quads to their equival ent
inmllions of barrels of oil per day, a common direct
measure of inports. One mllion barrels of oil per day

is roughly equivalent to tw quads per year.



synthetics produced fromcoal is allocated to the
synthetic category and coal utilized in that process
is subtracted from gross coal production to arrive at
the coal production estinmate.

Ener gy Bal ances

1. Demand for Energy; Denmand for energy depends
on policy actions to pronmbte conservation or affect
domestic prices and on independent events such as
changes in world prices and economc conditions.

Recent projections of maximum energy demand in 1985
range from 100 to 103 quads. Assunptions underlying
these projections include no conservation prograns and
no reduction in demand due to higher prices (in the FEA
study, the estinate of 103 quads results from energy

prices based on world oil at $8 per barrel).

If, on the other hand, world and donestic oi
prices remained at or above current inport prices of
$13 per barrel and an aggressive conservation program
were initiated, energy demand in 1985 could be as |ow
as 93 quads.2 FEA estinmates that conservation neasures
al one could reduce energy demand in 1985 by as much as
6 quads (3 mllion barrels per dayg bel ow the | evel it
woul d reach without such measures.

2. lnmports; The tolerable |level of inports
depends on nany factors, including the IikeFPhood and
estimated consequences of future price changes and
enbar goes, the cost of increased donestic production,
and on policy actions designed to mtigate the
consequences of enbargoes. Such actions could include

1. Federal Energy Adm nistration, 1976 National Energy
Qut | ook Appendix G and U.S. Departnment of Interior
Bureau of Mnes, United States Energy Through the Year
2000 (revised), P. 4.

2. FEA, National Energy Qutlook, Appendix G
3. 1bid., pp. G3 and G5.
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formation of an oil stockpile to substitute for inported
oil or provision of enmergency powers to ration and
all ocate energy during an enbargo.

It is now generally conceded that zero inports is an
unnecessarily anbitious goal in light of costs of donestic
energy production and the fact that about 3 quads
(actually 1.7 million barrels per day) of oil imports,
mainly from the Caribbean, are considered secure, as are
natural gas inmports from Canada of 1 quad.> Thus, 4 quads
m ght be considered the |owest level of inports likely
to be chosen as tolerable. Reduction of inports to 4
quads would nmean that inports in 1985 would be less than
one-third of inports in 1975.

In 1975, total oil and gas inports were 13 quads
(6 mllion barrels per day) of oil and 1 trillion cubic
feet of gas.® These anounts might be considered high
estimates of a tolerable level of inports in 1985.
However, certain events could lead to tolerating even
hi gher levels. Suppose, for exanple, that the oil
produci ng cartel ﬁCPEJ were to collapse and the price
of inmported oil fell to $8 per barrel. Then reduction
of imports would beconme nuch nore costly, because a
| arge part of the potential donmestic energy production
which could replace inports would cost in excess of
$8 per barrel. Sinultaneously, the likelihood of an
enmbargo woul d becone nore renote, because of the
coll apse of its potential |eadership in CPEC  There
is however, little evidence to suggest the possibility
of such a collapse.

4., Creation of such a stockpile is mandated in the
Energy Policy and Conservation Act of 1975. A
crucial issue in determ ning the effectiveness of a
stockpile is its size relative to the duration and
extent of an embargo.

5. Federal Energy Adm nistration, National Energy
Qutlook, pp. 41 and 127.

6. Ilbid, pp. 39 and 127.



‘3. Energy Production; A high goal for donestic
energy production in 1985 m ght be 100 quads, representing
an annual growh rate of 4.7 percent in donestic produc-
tion.7 Such a production goal m ght be chosen if no
nmeasures to control demand were adopted and inports in
the range of 4 quads (2 million barrels of oil per day)

or less were tolerable.

A low production goal for 1985 m ght be 80 quads,
representing an annual growth rate of only 3 percent.
Such a goal m ght be adopted if higher oil prices and
strong conservation neasures held down the rate of
growth in demand, and if 13 quads (equal to the 1975
level) of oil and natural gas inports were tolerable

The different types of energy produced nmust vary
with the conposition of denmand. By altering the energy
sources, and in particular by changing the technol ogies
used to produce energy, it is possible to alter the cost
of energy. Thus, the conposition of energy sources and
t echnol ogy of energy production, as well as the |eve
of production, are relevant to energy policy objectives.

7. In 1975, total domestic energy production was 60
quads and consunption was 73 quads.






CHAPTER 1 |
| NVESTMENT DEC SI ONS AND ENERGY PRCODUCTI ON

Wth m nor exceptions, nmeasures to increase donestic
supply, introduce new technol ogies, or substitute one
source of energy for another wll require substantial
initial investnents. These initial investnents wll
result in energy production over many future years. The
conplexity of the process by which decisions about these
investnents are made and the nunber of external factors
whi ch can affect the decisions make it difficult to
predict levels of investnent likely to be forthcom ng
fromthe private sector. However, in a broad view of
the energy investnent process, two features are prom nent:
expected profits and risk.

Governnent Policy and |nvestnent

Al'l investnent decisions are based on consideration
of the profits that a project is expected to provide and
the degree of wuncertainty which attends those expectations,.
Any specific project will carry wth it sone conbination
of expected profits and uncertainty (which creates risk
for investors).l |If a project is adopted, it will be
because its conbination of expected profit and uncertainty
Is more attractive than the conbination offered by any
rejected project. In general, a risky project wll be
considered inferior to a relatively safe project unless it
of fers higher expected profits. The difference in
expected profits required to nmake a risky project as
desirable as a relatively safe project is sonetines called
a"risk premum?"

1. "Expected profit" and "uncertainty" can be defined
precisely for analytical purposes. Expected profits
(commonly called the "expected return on investnment")

are estinmated as the mean--a type of weighted average--
of the rates of return that would be obtained if specific
uncertain events occurred. Uncertainty can be
represented by estinmates of how likely it is that the
actual return will differ (in sonme specified anount

or proportion) from the expected return.

(0



To increase private energy investment, the governnent
woul d have to induce investors to reconsider projects that
they would reject in the absence of government action
Actions to increase expected profits by increasing revenues
or reducing costs and actions to reduce the risks facing
investors could stinulate that reconsideration

However, if expected profits are so low that they
woul d not nake a project attractive even if the profits
were certain, then actions to reduce risk wll not stinulate
Investnent in that project. On the other hand, if a very
|arge increase in expected profits would be required to
make a project attractive in the light of its risks,

i nvestment m ght be stinulated nore readily through
reduction of risks. Consequently, identification of the
role of expected profits and risk in hindering investnent
in specific projects can contribute to the choice of
policy to stinmulate investnent.

Det er mi nants of [ nvestnment

The | evel of energy prices and the willingness of
investors to bear the risks of energy investnent are
crucial factors in determ ning whether the conparison
bet ween expected profits and risk will result in the
realization of a project.

Energy Prices. The price at which energy can now
be sold--and expectations of what that price will be in
the future--is |ikely to be the crucial variable
affecting the expected rate of return on energy
production. Price and price stability are in turn
affected by actions of governnent at many levels: GOl
price controls adm ni stered by the Federal Energy

Adm ni stration, natural gas price regul ation by the
Federal Power Conm ssion, and electricity rate

regul ation by state regulatory conm ssions. Actions

of OPEC countries in setting the world price of oil

can also affect the donestic price of energy.

One cause of a gap between a production goal and
the likely |level of energy production would be energy
prices too low in relation to costs to bring forth
the desired production. Although costs of energy
production affect expected profits and are sensitive
to actions of government--in particul ar environnent al



and other types of regulation--the two exanples used in
the next chapter to illustrate the effects of expected
profits (Cases | and Il) are based on assunptions
regarding energy prices. For sinplicity, simlar costs
are assuned in all the exanples: changes in costs
woul d, in principle, have the sanme effect on expected
profits as would changes in prices.

Risk. Certain characteristics of some energy
i nvest ment opportunities suggest that the risks they
involve may be unusually difficult for private investors

to bear. Projects that would enploy new technol ogies or
require large initial investments (on the order of $1
billion or nore) m ght not be carried out by private

i nvestors unless their expected profits were nmuch higher
than those obtainable from other investnents.

A commitnent of $1 billion to a single project
with uncertain returns would represent a nmjor under-
taking for nost industrial corporations. In 1975,

only 160 US. industrial corporations had total assets
in excess of $1 billion.2 Even those |arge corporations
m ght consider it likely that the losses they could
incur if such a large project failed would cause
significant financial upheaval. '

However, the taking of ‘risk is an essential part
of busi ness. It is often possible to raise capital for
projects characterized by a high degree of uncertainty
wi t hout paying a substantial "risk premum" Even if a
project were so large that a single corporation would
find it unlikely that disappointment of the |arge
i nvest nent woul d be bal anced by the unanti ci pat ed
success of others, financial markets can facilitate
the taking of risk by spreading risk anong many
investors. For exanple, formng a consortium can
reduce the risk which any single firmtakes. |If the
ri sk prem um associated with some projects were to
appear quite large, the likely reason would be sone

2. Fortune, May 1976.
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imperfection in financial markets which prevented this
spreading of risks. The role of financial markets in
promoting wllingness to bear risk is discussed in
Appendi x A

In the next chapter, Case IIl provides an exanple
of the possible magnitude of the effect that inability
to carry out large risky projects could have on enerqgy
production. The investnents excluded are those for
whi ch specific prograns of governnment risk-sharing
have been proposed.



CHAPTER I11
THREE CASES OF ENERGY | NVESTIMENT

In the previous chapter two factors--energy prices
and willingness to bear risk--were identified as

i nportant determ nants of energy investment. In this
chapter, three cases, based on assunptions about those
two factors, are presented as exanples to illustrate

how the factors interact in determning the |evel of
investment. The assunptions are conpared in Table 1.

Table 1. Conpari son Anong Cases

Case Assunpti ons

Energy W/ Ilingness To
Prices Bear Risk

Case |: Optinistic Qutlook Hi gh Hi gh

Case Il: Low Expected Profits Low Hi gh

Case I1l: Problems in Risk-Bearing High Low
Case 1; An Optimstic Qutlook

In constructing this case world oil prices are
assuned to remain at their present level in real terns
($13 per barrel% and all donestic energy prices are
assuned reach that level in two years. For this to
occur, decontrol of oil prices would have to occur at
the fastest rate possible under current law, in addition,
natural gas prices, which are now held bel ow the
equi val ent of world oil prices by the Federal Power
Comm ssion, would have to rise.

Fi nancial markets are assuned to work efficiently
in spreading risk, so that all energy investnent projects
with expected profits that would be considered adequate
in other industries are undertaken. (Specifically, an
expected after-tax rate of return of 12 percent is
assuned to make the project acceptable.)

(i1)
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Wth these assunptions, Case | provides a baseline
for the investment potential of the econony. It
represents an optimstic projection of energy investment,
assum ng that both energy and financial markets work very
well. In this case, oil inports could be limted to 2 to
6 mllion barrels per day in 1985 w thout additiona
governnent policy initiatives.?*

Wth ideal conditions in energy and financia
mar kets, domestic energy producers would produce all
energy--in the formof oil, gas, coal, etc.--with
production costs |ow enough that reasonable profits
could be made selling that energy at world prices.
To obtain greater production, it would be necessary
to turn to energy sources with higher production
costs, per barrel equivalent, than the world price of
oil. One nmethod of increasing donestic energy
production in the case in which world and donestic
prices are equal, for exanple, would be the inposition
of tariffs or inport quotas. Such action would increase
domestic energy prices and the overall cost of energy
to the econony (though these actions m ght reduce
anticipated costs of enbargoes or inpacts of future
world oil price increases).

Case |1; Low Energy Prices

Case Il highlights the consequences of a
situation in which energy markets signal investors to
hol d back on energy investnent. Low energy prices
(because of falling world prices or government action)
in relation to the costs of energy production could
bring about this situation. Specifically, Case II
estimates are based on the assunption that donestic
oil prices are held to $9 per barrel by price controls,
that natural gas prices are regulated at $1 per nmillion
BTU, and that world oil prices and interest rates remain
at Case | levels. Financial markets are assuned to
provide capital to any project with expected profits
hi gh enough to justify its selection in Case I; that is,
no "risk premum' is required.2 Favorable energy market

1. The basis for this and subsequent simlar
calculations is devel oped in Appendix B.

2. Nunerically, an expected 12 percent after tax
rate of return is assuned, as in Case |, to result
in a projects being undertaken.
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condi tions, one requirement of the optimstic projections
of the Case I, are absent in Case Il. However the other
high willingness to bear risks, is present.

In Case Il, the private sector may not reach energy
i nvestnment or inport goals. Inports, for exanple, are
projected at the equivalent of 16 mllion barrels of oil
per day in 1985 = Because |lower energy prices cause
expected profits for all projects to be lower than they
woul d be in Case I, expected profits for some projects
fall below the mnimum level investors will accept
Consequent |y, sone energy production that would be
profitable at high world prices is foregone because it
woul d be unprofitable at donestic prices. (The relative
amounts of energy which would be produced fromdifferent
sources also would be affected by the relative prices of
different fornms of energy).

There is an opportunity in Case Il to increase
donmestic energy production and sinultaneously to reduce
the overall cost of energy to the econony. However,
such action could increase costs borne by specific
energy users.3

Because energy production goals are unlikely to be
met if Case Il materializes anticipation of Case Il would
justify changing those goals or adopting prograns to
stimulate investnent. Although direct loans, at the

3. The total cost of energy is defined as the anpunt paid
for inports plus the cost of producing energy donestically..
Wth high world oil prices and donestic price controls--
for example, the $5.25 per barrel ceiling on old oil--no
oil producers will market oil which costs nmore to produce
than the ceiling price. G costing $7.50 per barrel to
produce would be left underground it the selling price
were limted to $5.25 per barrel. Instead, oil at $13
per barrel is inported. Decontrol of donestic energy
prices would, by encouraging the substitution of | ower
cost donestic oil for nore expensive foreign oil, |ower
the cost of energy. Because decontrol would result in
all donestic prices charged consuners rising to reflect
the price of inported oil, the cost-savings would accrue
as profits to donestic producers. Cost of energy to
consuners woul d, however, rise
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governnent borrowi ng rate, could be of sone use in
stimulating additional investment by |lowering capita
cost, only limted increases in investnment are possible
unl ess policies are adopted which result in net governnent
expenditures with little prospect of future repaynent.

Case Ill; Unwillingness to Bear Risk
Case |11 highlights the consequences of unw | ling-
ness of investors to undertake large risky projects
despite high energy prices. It is assuned In Case III,
as In Case |, that favorable conditions and high prices
prevail in energy markets. Thus, one condition of the

optimstic case is satisfied, but the other condition
is not.

e inportant function of financial markets is to
distribute risks anong investors in such a fashion that
| arge projects, which entail risks too |arge for any
single investor to bear, can be financed through
relatively small conmmtnents frommany investors. If
financial markets are unable to performthis function
desirabl e energy investnents; may not be forthcom ng.
Several proposed energy projects, including production
of synthetic fuel, uraniumenrichnment, and pipeline
projects, have been described as suffering from
inabilitr to attract financing despite expected profits
that woul d be adequate to justify smaller projects
subject to sinmilar uncertainties.4 That inability is
ascribed to the conbination of size (an initial
i nvestment requirenment of about $1 billion) and risk

In this report, CBO takes no position on whether
capital market inperfections are, in fact, responsible
for the absence of specific investnments. Such a
conclusion would require a detail ed case-by-case
analysis. At a general level only conflicting

4. For exanple, since each of these projects is
included in Case | and Case |l projections of energy
investnment, their expected rate of return after taxes
exceeds 12 percent.
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evidence is available. A private consortiumraised over
$6 billion to build the present Trans-Al aska Pipeline

W t hout government assistance, which indicates that
prospects of substantial size can be supported through
private investment.® On the other hand, private
financial experts have testified on many occasions

that other projects could not be financed w thout

gover nment assistance.b

In constructing Case |11, financial market
imperfections alone are assumed to preclude al
investments for which specific governnent actions to
reduce financial risks have been proposed. The form
such imperfections m ght take is described in nore
detail in Appenidx A The resulting projection is
relatively unlikely, but places an upper limt on
the need for additional policy to renedy problens of
financial market failure.

Government policies which would achieve substantial
increases in investment W thout net governnent
expendi tures (on or of fbudgef) could be inplenented only
if the financing difficulties were due to market
i mperfections. Wien market inperfections are present,
the projects to be assisted could prom se revenues
adequate to repay investnents wth interest at a rate
greater than that paid by the US Governnent.

5. FEA, 1976 National Energy Qutl ook, p. 82

6. See, for exanple, testinmony included in such
Hearings as "Loan Guarantee for Commercial -Si ze
Synthetic Fuel Denonstration Plants," before the
Subcomm ttee on Energy Research, Devel opnent and
Denmonstration, (Fossil Fuels) of the Commttee on

Sci ence and Technol ogy, US House of Representatives,
94th Congress, First Session, Vols. | and II,
Washington, DC; and "Future Structure of the
Urani um Enri chment | ndustry,” Hearings before the
Joint Commttee on Atom ¢ Energy, 93rd Congress,
Second Session, Part 3: Vol. I-Phase Ill, Washi ngton,
DC, 1975.



16

Results of the Three Cases

Quantitative estimtes of energy investment,
production, and demand likely in the three illustrative
cases are constructed from sets of assunptions anal yzed
in the Federal Energy Administration's 1976 National
Energy Outlook, dated February 1976.7 Detailed estinmates
are Erovided i n Appendi x B, together with a description
of the nethods used to nmake the estinates. These
quantitative estimtes shoul d be considered illustrations
of effects of sone tyPes of obstacles to energy
investnment. The likelihood of each case depends both on
external events and explicit government policies.

Case | can serve as a baseline for the other two
illustrations because it involves 1985 energy inports
at or below current levels. The two other cases are
conpared to Case | in Table 2 below If inport Ievels
likely in Case | were maintained as the objective for
1985, the difference between investnment in Case | and
Case Il or 1lIl could be a goal for increased enerqgy
investment.

7. CBO has altered sone of the FEA estimates and is
solely responsible for identifying the resulting
projections with the three cases described in this

report. FEA has not reviewed or endorsed this use
of its projections.



17

TABLE 2 — RESULTS OF THE THREE CASES

Case | Case |1 Case |11
I nvest nent Requi r ed
(billions of dollars) 562 449 522
Change from Case | 0 -113 -40
(billions of dollars)
Consunption (Quads) 99 101 99
Domesti ¢ Production (Quads) 85 71 78
| nports (Quads) 14 30 21
Gl (MMB/D) 59 13 9
Gas (TCF/yr) 1.28 6 2.0
Imports with Conservation .
al 3.7 9.8 6.8
Gas 1.0 5.75 1.75
[mports with $3 Tariff &
Conservati on
al 1.1 8.8 4.2
Gas 1.0 5.75 1.75
In Case |, domestic production of 85 quads of energy

in 1985 would result from cunulative investnent of $562
billion between 1975 and 1984. That |evel of production
woul d suffice to achieve a |ow production goal, but not a
hi gh goal .

In Case Il, energy production would be 14 quads |ess
than in Case | because of |ow energy prices. | nvest nent
woul d be $113 billion less. In Case 3 risk factors would
result in production of 7 quads less energy than in Case
l. I nvestnent would be $40 billion less than in Case |I.

To restore production and investnent to Case |
level s, programs could be devel oped to produce the
necessary investnments which are elimnated by |ow energy
prices or risks. These progranms could also attenpt to
stimulate other investnment, possibly using new
technol ogies. To reduce inports bel ow projected |evels
either further production stinulus or other neasures
coul d be consi dered.
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An aggressive but nmanageabl e conservati on program
exam ned by FEA, 8 including autonobile, appliance and
bui I ding energy efficiency standards, tax Incentives,
and electricity |oad managenment, could reduce inports

below the levels in Table 2. In Case | and Case IIl a
decrease of 2.2 mllion barrels per day in oil inports
and .28 trillion cubic feet per year in natural gas

imports woul d, according to FEA, result from such a
program Because of relatively higher demand in Case
|1, perhaps 3.2 mllion barrels per day reduction in oil
inports could be achieved in that case

A $3 per barrel tariff on inported oil could reduce
oil inmports in Case | or Case IIl by 2.6 mllion barrels
per day. Because price controls prevent such tariffs
fromexercising their full restraining effect on demand,
only a1 mllion barrel per day reduction in oi
inports would result fromsuch a tariff in Case II.9

The effectiveness of prograns designed to stinulate
production is assessed in Chapter IV

Overall Capital Availability

In addition to the specific factors of |ow energy
prices or unwillingness to bear risk, general conditions
of capital supply and demand could affect energy
investnent. |f energy investnment were to require an
expandi ng share of total business investnent or if
drastic changes were required in the anount of
i nvestment carried out by the different energy
i ndustries, sonme bottlenecks m ght be expected.

Al ternatively, an econony-w de "capital-shortage"
m ght raise interest rates and nake sone energy
i nvestments appear relatively unprofitable.

8. FEA, National Energy Qutlook 1976, pp. E-6 and E-7.

9. FEA, National Energy Qutl ook 1976, Appendix G
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A nunber of recent studies!® have concluded that
in the absence of a "capital-shortage" energy investnent

wi |l not demand an increasing share of total business
investment.

Al though their projections of energy investnent
differ in detail and to some extent in methodology, the
studi es reach the comon conclusion that between 1975 and
1984, no level of investnment likely to be planned by
energy producers wll demand nore financing than can be
supplied by the US capital markets at interest rates
close to current |evels.

FEA, for exanple, concluded that energy investnent
of about $580 billion between 1975 and 1984 woul d be
within the capacity of the US financial markets if
(currently anticipated) rates of growth in GNP and in
private savings continue to accunul ate at current
levels.ll Under those assunptions, the share of energy
projects in total domestic investnent between 1975 and
1985 woul d never exceed peak levels reached in the past.

The studies cited also do not anticipate substantial
changes in the share of the different energy industries--
oil and gas, coal, electric utilities, and others--in
total energy investment, unless electricity growth is
above Case | |levels.

10. Federal Energy Admi nistration, 1976 National Energy
Qutl ook, February 1976; Banker's Trust Conpany, "Capital
Resources for Energy through the year 1990," New YorKk
1976, J. Hass, E. Mtchell, and B. Stone, Financing the
Energy I ndustry, Ballinger, Canbridge, Mass., 1974,and
B. Bosworth, J. Duesenberry and A Carron, Capital Needs
in the Seventies, Brookings Institution, Wshington,
DC, 19/5.

11. FEA, 1976 National Energy Qutl ook, Chapter V.

75-196 O- 76 - 5
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As stated above, these conclusions are all
predi cated on continued growh in personal savings and
achi evenent of a balanced full-enployment budget around
1980. If growth in personal saving 1s inadequate or if
| arge amounts of federal borrowing were to conpete with
private investnent, interest rates could rise and total
private investnment m ght decline. In that event it
woul d be unlikely that energy investnent could reach
Case | levels.

However, energy progranms requiring investment
woul d be facing the same hurdles facing all prograns
requiring private investnent. The prograns analyzed in
the report are designed to direct private investnent
into energy projects by making those projects nore
attractive rather than to increase total funds
avai |l able for investnment. Consequently they are not
solutions to a "capital shortage."

If energy investnent were to fall below projected
| evel s because of inadequate overall capital supply,
the need to increase energy investment m ght appear
nmore pressing. However, the cost of stinulating energy
i nvestnent and therefore reducing other investnent
woul d also be greater, because of the effect of the
"capital shortage" on all planned investnents.
Consequently a shortfall of energy investnent due to
capital shortage would have to be evaluated in very
different ternms than the shortfalls projected in
Cases Il and Ill of this report. This report does not
address that evaluation. :



CHAPTER IV
VWHAT CPTI ONS ARE AVAI LABLE TO OCONGRESS?

If the nost optimstic situation (Case |) prevails,
and energy production achieves satisfactory levels
relative to demand, then no further Congressional action
regardi ng energy financing m ght be necessary. |If
i nadequate energy production appears likely, and if that
i nadequacy results from inadequate investnment, Congress
could act to stimulate greater private investment, wth
remedi es directed either at problens of |ow prices or
problens of risk. Alternatively, Congress could bypass
energy and financial markets entirely by giving direct
assistance to chosen projects or by initiating publicly-
owned energy projects.

Stinmulate Greater Private Investnent in Energy Projects

If Congress were to decide to stinulate greater
private investnment while retaining sone reliance on
mar ket forces to direct investnment into the nost
appropriate channels, its actions could be tailored to
affect the shortfall in investment. Two types of actions
are possible: actions to increase the profits expected
to be earned in energy production and actions to reduce
the risks borne by the private sector.

1. | ncreased Expected Profits. If low energy
prices inhibrt 1nvestnent, as I1lTustrated in Case 1I,
pure risk-sharing may not be a conplete solution.

Some actions to increase revenues or to reduce costs
could be required. Price supports--an agreenent by the
government to buy energy froma project at a fixed
price--or a fixed subsidy per unit of energy produced
would directly counter-balance the effects of |ow
energy prices, but only with the expectation that
federal outlays would be required.

Gt her types of subsidy could be directed at
reduci ng costs, rather than increasing revenues.
Interest subsidies, lowinterest |oans, and |oan
guarantees, for exanple, can serve to reduce the cost

(2)
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of capital.l Because the interest rate paid by the US
Governnment on long-term bonds is |lower than the interest
rate paid by the least risky corporate bonds of the same
maturity, loans at the governnent borrowi ng rate would
reduce capital cost. |If energy investnent is insensitive
to interest rates, as some FEA sources claim a strategy
of reducing the cost of capital may produce little
additional investnent. CQutlays would be required if
interest rates lower than the yield of governnent bonds
were offered.

Mor eover, reducing the cost of capital w thout
addressing the level and uncertainty of other costs or
prices can lead to inefficient project design. | nt er est
subsidies, for exanmple, can lead recipients to design
projects in a way that would create |arger investnent
requirenents and |ower operating costs than would be the
case if choices were made in response to market prices.

It is possible to design neasures that would increase
expected profits wthout significantly changing the
uncertainty of those profits. However, nany measures act
on both expected profits and risks. |If the governnment
assuned sone risks, for exanple, through |oan guarantees,
it would also reduce the cost of capital for energy
ventures, because guaranteed |oans are anticipated to
bear interest rates about the same as those associated
wth US Government bonds.

A strategy of increasing expected revenues or
reduci ng costs could also bring forth investnments which
are made unattractive by risk; for exanple, the situation
of Case IIl. A high enough potential profit could out-
wei gh the di sadvantages of uncertainty. However, to
I ncrease revenues or reduce costs can entail substantia
outl ays, because investors nust be conpensated for the
risks they are taking. This point is explored further in
Appendi x A

1. "Cost of capital” depends on the interest rate that
nust be paid to lenders and on the dividends that nust
be paid to stockholders to obtain capital
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2. Reduce Private Sector Rsks. If the primary
obstacle to energy invesinment 1s an unwillingness to
bear risk that makes some projects unattractive even
though they prom se decent expected profits, government
assunption of part of the risks is the direction
indicated. By sharing risks with private investors, the
government could encourage the pursuit of projects
whi ch woul d prom se adequate and relatively certain
returns in the long run if the outcones of all projects
could be averaged together. Since the governnent can
utilize the resources of the entire nation, it is in a
better position to average out risks than is any private
entrepreneur. Options for sharing risks include |oan
guarantees, price guarantees, and participation as an
investor in private ventures. |If the projects to be
assisted are confined to those that would be carried
out except for unwillingness to bear risk, that
assi stance need not entail net federal outlays if all
projects are averaged together, though the governnent
could take a loss on sone while earning a profit on
ot hers.

A certain type of price guarantee is an exanple
of an option which reduces risk w thout disturbing the
expected rate of return. Such a guarantee could be
provided by a firmcontract under which the governnent
agreed to purchase energy at a fixed price. It would
operate as an insurance policy, substituting a certain
future--of selling at a fixed price--for an uncertain
future subject to changes in market prices. Al risks
due to possible changes in market ﬁrices woul d have been
transferred to the government by the fixed price
contract. The governnent would incur losses if market
prices fell below the fixed price, or would resell
energy at a profit if market prices exceeded the price
paid by the governnent.

Profit sharing when unexpectedly high prices

prevail is the key to a strategy of risk-sharing, wth
m ni mal expected expenditures, in contrast to a
strategy of subsidization. If the governnment acts

only to conpensate for events which would reduce private
profits (or cause losses), net expenditures can be
expected in the long run. Simlarly, if the fixed

price associated with a price guarantee is set at a

| evel above the expected future market price, net

expendi tures can be expected.



24

A loan guarantee provided gratis would protect
private investors against |osses 1in sone situations,
but would not give the governnent any share in profits
when conditions were favorable. Charging a fee for
| oan guarantees could change the situation by giving
the government a revenue which could be adequate to
cover expected defaults.2

Direct government participation in a project,
t hrough | oans and e?uity i nvestment, would constitute
pure risk-sharing if all projects selected for assistance
were expected to be able to repay the investment with
interest at the rate paid by the governnent when it
borrows. In the long run, and on average, all government
outlays and interest costs incurred in providing such
assi stance would be repaid.

In Part B of Appendix A the cost to governnent of
risk-sharing is conpared to the cost of a program that
relied on increasing revenues. The Appendi x supports
the conclusion that when high risk is the primry
inhibition to investment, increases in investnent could
probably be achieved at |ower cost through risk-sharing
than through increasing expected profits.

However, risk-sharing may have sone unintended
consequences |leading to 'inefficiencies. The presence
of uncertainty can lead to the adoption of desirable

2. Two energy loan guarantee prograns are already in
exi stence. The Geothermal Energy Research, Devel opnment
and Denonstration Act of 1974 (p.L. 93-410) established
a geothermal energy |oan guarantee fund and authorized
appropriation of $50 million per year to the fund

HR 12112 would provide additional authority to
guarantee loans for geothernmal devel opnent. Al though
ERDA has announced intentions to issue $200 million in
such guarantees in 1976, ("Information from ERDA," Vol
2, No. 20, May 28, 1976, P. 4), no guarantees have yet
been issued. The Energy Policy and Conservation Act
(P L 94-163) authorized $750 million in |oan guarantees
to small underground coal m nes. Regul ations regarding
such guarantees have not yet been proposed, and no
guarant ees have been issued. :
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flexibility to shift from one tgpe of operation to
another. Renoving uncertainty by government action
could reduce the incentives to make such preparations
for easy response to future events.

Bypass Markets

The governnent could attenpt to increase investnent
by going further in reducing the cost of capital, by
offering loans at an interest rate lower than even the
government's borrowi ng rate. Such an approach woul d
requi re net governnent expenditures over the life of the
| oans. Alternatively, the governnent could sinPIK awar d
cash grants to projects deenmed desirable but unlikely
to be pursued. Both these actions involve |ess dependency
on market forces in determ ning the course of economc
activity. If that is to be done, construction and
operation of energy projects by the governnent itself
m ght also be consi dered.






CHAPTER V
EFFECTS OF PROPCSED PROGRAMS ON ENERGY PRCDUCTI ON

The proposals described in this report fall within
the broad category of options to stinmulate private
i nvestment while retaining sone reliance on the
coordinating role of the private narketpl ace.

They include an Energy I|Independence Authority
(EIA), a National Energy Production Board, two types of
comercialization progranms, and a set of tax incentives
for electric utilities proposed by the Adm nistration.
In this chapter each programwi |l be described briefly,
and the description followed by an estimate of its
i npact on energy production and investment. Al the
estimates are collected for conparison in Table 3.
Appendi x C provi des a detailed description of the EIA
and of the methods by which its inpact was estimated.
The other prograns are addressed in conpani on CBO
anal yses, and are not described in detail in this
paper. Budgetary effects are discussed in the next
chapter.

Description of Prograns

1. Energy Independence Authority (S 2532
HR 10267): The Energy |ndependence Authority (EA)
proposed by the President would be an independent
governnent corporation authorized to provide financial
assi stance to energy pr%jects carried out in the private
sector. It would have financial resources of $100
billion, consisting of borrow ng authority of $75
billion and a capital stock of $25 billion subscribed
by the US Treasury. Only the annual net earnings
or losses of the EIA would appear on budget. The life
of the EIA would be limted to ten years.

The proposed bill gives EIA broad discretion to
choose fornms of financial assistance, which could
include but are not limted to direct loans, |oan
guar antees, price guarantees, and purchase of bonds
or stocks of private businesses.

(2)
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~ TABLE 3: GOWPAR SON G- EFFECTS ON PRCDUCTI ON AND | NVESTMENT

Increase in Increase in
I nvest ment 1975- 1985 Production 1975
($ Billions) (Quads)
Program Case | Case |1 Case |11 Case | Case |1 Case |11
EIA- Break-Even Policy ' -0 3 40 0 1 7
EIA-Unlimited Budget | npact 50 62 88 3 7 10
Synfuel s President's Proposal
350,000 barrel per day target T 7 7 7 7 7
1 mllion barrel per day target 20 20 20 2 2 2
Synfuel s Loan Quarant ees 0 0 2 0 0 2
Ur ani um Enri chrent ' 0 3.6 3.6 NA NA NA
Tax I ncentives 0 12 12 0 4 4

NA = Not Applicable
NOTE: Effect of incentives is not additive.

* Total investrment inpact on electric utilities was not estimated and woul d be additi onal
to that in the Table.
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Two criteria nmust be applied by the EIA in
sel ecting projects for assistance:

« The project nust be unable to obtain financing
fromthe private sector on comercially
reasonabl e terns.

« The project nust possess technical characteristics
specified in Appendix C

The kinds of policies that m ght be adopted by ElA
are difficult to predict because of the broad discretion
granted by the proposed bill. One general policy the EIA
could follow would be refusal of any support beyond ri sk-
sharing. Such a stance could result in no |osses being
reported in the budget but would enable EIA to affect
energy investnment only insofar as that investnent had
been inhibited by unwllingness to bear risk. Limted
action otherw se would be possible without affecting the
budget if EIA were to subsidize sone projects nade
unprofitable by |Iow energy prices, either by utilizing
revenues avail able fromother, nore proftiable investnents
or by offering financing on terns nore favorable than
woul d be available from private lenders. These options
will be referred to as conponents of a "break-even
policy."

EIA would be able to offer sufficient subsidies
to assist all projects nade unattractive by |ow expected
profits if additional appropriations were to cover the
gap between expenditures and revenues. Such a policy
woul d allow EIA to support projects which would not be
carried out even under the nost optim stic assunptions
regarding private investnent. Estinmates of what EIA
could acconplish by adopting this policy are based on
the assunmption that Congress will not limt EIA's budget
aut hority.

To illustrate these alternatives for EIA Table
3 describes the effects of various ElA policies for
the three illustrative cases of Chapter I|ll: Case |
whi ch assumed optimstic conditions for investnent:
Case Il, which assuned low prices as the primary
inhibition; and Case IIl which stressed high risks.
Under a break-even constraint ElA would having
nothing to do in Case I. Wth unlimted subsidies
EIA m ght increase energy investnment by $50 billion
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and production by 3 quads even in Case |I. The bul k of
this investment would be in synthetic fuels (oil and gas
produced from coal, shale, and urban waste) and sol ar
heating and cooling.l

Wth unlimted budget authority to cover losses,
EIA could increase Case Il investment by $62 billion
and production by 7 quads (including the synthetic fuels
and solar applications nentioned previously). Wth a
break-even policy EIA action in Case Il would be limted
to offering lower capital costs to electric utilities
(see Appendix C). Although the actual effect has not
been estimated, it is unlikely to be sufficient to
restore nuclear generation to Case | levels. A possible
effect on investment of $3 billion and production of 1
quad is included in Table 3.

In Case |1l EIA could have a major effect even with
the break-even policy because in that case profitable
projects are not carried out. EIA could increase
investnment by $40 billion and production by 7 quads
(sufficient to restore all projects elimnated by risk
fromCase I). Wth unlimted budget authority to cover
| osses, EIA could add synthetic fuel and solar projects
to those supported under a break-even policy. Wth this
policy EIA could increase investnment by $88 billion and
energy production by 10 quads.

2. National Ener Production Board (S 740): The
Nat i onal Energy ProdUcti1on Board (NEPB) would primarily
be responsible for utilization of energy resources
controlled by the US government (and thus m ght make
optimstic projections of energy supply nore 1likely).

1. In none of the projections of energy investnent
described in Appendix A does synthetic fuel investnent
exceed $2 billion. Up to $20 billion could be invested,
but only if synthetic fuels could be sold at prices
consi derably higher than $13 per barrel of oi
(equivalent).
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It would also be authorized to propose to Congress a
range of prograns to accelerate private investnent. The
net effect of the activities of NEPB on energy production
woul d depend on its choice of programs, and m ght fall
anywh?re in the range of progranms discussed in this
report. :

3. Commercialization Prograns; Although projects
involving the first commercial application of new
technol ogies would be eligible for EIA assistance, they
could also be provided with separate, specific support
if EIA were not created. Two exanples of prograns that
woul d provide such support are the proposed Synthetic
Fuel s Conmerci al i zation Program and the plan, enbodied
in the Nuclear Fuel Assurance Act, for construction of
new uranium enrichment facilities by private ventures

Synt hetic Fuels® (HR 12112, S. 2869). The
President has proposed a program to bring synthetic
fuels into comercial production in the near future.
The program woul d consist of price supports, |oan
guarantees, and construction grants designed to
achieve an interim synthetic fuel production target
equi val ent to 350,000 barrels of oil per day, with
an option of expanding the programto 1 mllion
barrels per day by 1985 if the initial phase were
sucessful.

The President's program addresses conditions of
i ndequate prices and of risk. Price supports would
make synfuel production profitable despite |ow energy
prices, and |oan guarantees could alleviate problemms
of risk. Even in the nost optimstic illustration
(Case I), an investnent in synthetic fuels of only
$2 billion is projected, with .2 quads (100,000
barrel s per day) production by 1985. In any of the
three cases, the President's program could achieve
up to 2 quads of increased energy production by
1985 with an investnent of $20 billion (see Table 3).

2. Further information and reference are provided in
Comrercialization of Synthetic Fuels:; Alternative
Loan Guarantee and Price Support Progranms, CBO
Background Paper No. 3, January 16, 19/6.
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In Case Il (risks) the $2 billion synthetic fue
investment and .2 quad production included in Case | does
not take place because of the risks involved in comercia-
[ization. A recently introduced bill, H.R. 12112, woul d
aut hori ze energy loan guarantees up to $2 billion, some of
whi ch could al so be extended to other energy sources in
addition to synthetic fuels.3 That program coul d increase

Case Il synthetic fuel investnent to the |evel of Case |
i f loan guarantees were sufficient to renove relevant
risks. f uncertainty about the price at which synthetic

fuels could be sold were a signficant obstacle, however,
price guarantees m ght also be required to achieve
I ncreased synthetic fuel production in Case IIlI.

An alternative approach to synthetic fuels commercia-
'ization would be to assist the construction of a small
nunber of facilities, solely for the purpose of technol ogy
;denonstration. Such a programwould have as an objective
i nformati on, rather than the direct increase in energy
production on which this report focuses.

Ur ani um Enri chnent (s.5932)f' Ur ani um nust under go
a process of enrichment before it can be used to fuel
nucl ear power plants. Very large plants, costing over
$3 billion each to construct, are required for enrichnent.
Al such plants are currently owed by the US governnent
and operated by private contractors.

3. The Conmttee on Science and Technol ogy of the House
of Representatives increased the |oan guarantee authority

to $4 billion. This analysis is based on the earlier,
$2 billion, limt.

4. See a conpanion staff analysis, Uranium Enrichnent;
Al ternatives for Meting the Nation's Needs and Their
Implications for the Federal Budget, CBO Background
Paper No. 7/, May 18, 19/6.
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The President has proposed that all new facilities
be constructed and owned by private industry. However,
the uncertain financial condition of electric utilities
t hat woul d purchase enrichnment services, the uncertain
future growth of nuclear power, and the fact that the
use of classified technol ogy prevents broad di ssem nation
of information on the investnent could present |arge
ri sks which mght prevent private financing. To renedy
these difficulties, the Nuclear Fuel Assurance Act (S
5932) would allow the US government to assune |imted
ri sks associated with uraniumenrichment. By 1985, one
addi tional plant, costing over $3 billion, could go
into operation under these guarantees. Wth this plant
in full operation the 9 quads of nuclear energy
production projected in Case | would be possible

4. Aid to Electric Wilities; = The Administration's
proposed Electric Power Facilities Construction Incentive
Act of 1975 is designed to reduce the cost of construction
of electricity generating facilities fueled by sources
other than oil and gas. It would increase the investnent
tax credit for such plants and provide for accelerated
anortization and depreciation. Another provision would
create inducements to stockholders to invest in electric
utilities. However, for utilities to qualify for these
tax benefits, state regulatory conmm ssions would be
requi red to make changes in regulatory practices which
woul d increase electricity rates and utilitiy profits.

Taken together the provisions m ght increase
utility profits after taxes sufficiently to renedy
shortfalls in electricity utility investment.

5. See a conpanion staff analysis: "An Analysis of
the Proposed Electric Power Facility Construction
Incentive Act of 1975," in "Hectric Wility Tax
Relief Proposals in the President's Fiscal Year

1977 Budget," Hearings before the Task Force on Tax
Expenditures and Of Budget Agencies of the Committee
on the Budget, US House of Representatives,
February 24,1976, pp. 61-77
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However, nost of the increased profits for utilities
cone fromhigher electricity rates which regulatory
comm ssions nust grant so that utilities can qualify for
tax benefits. Thus the solution to the Case |l problem
of low prices due to state regulatory decisions 1s sinply
to create conditions leading regulatory commssions to
raise prices. This may conflict with other energy policy
goals or the ainms of regulatory conm ssions.

In Table 3 the effect of the tax incentives is
assunmed to be an increase in nuclear energy production
of 4 quads. There is, however, some question as to the
effectiveness of tax incentives, because the nost serious
signal of regulatory problens, actual |osses, results in
a situation in which tax incentives are ineffective. A
utility losing noney already pays no taxes.

By increasing retained earnings and cash flow as
well as inproving profits, the proposed |egislation
could also renedy sone of the financing difficulties of
Case IIl. In particular, it would reduce the high
interest rates which prevent sone utilities from
addi tional borrowi ng when earnings are too low in
relation to the interest paynents. However, tax
i ncentives necessarily reduce government revenues
wher eas direct prograns of risk-sharing need not result
i n expendi tures.

r

Concl usi ons

The three exanples of energy investnment projections

constructed in Chapter |II provide a perspective on the
magni tude of the change in energy investnment each program
could cause. Table 2 in Chapter IIl shows that energy

prodduction of 85 quads (the level of Case I) would
allowoil and gas inports in 1985 to be kept at or
reduced nuch below their current |evels.

If energy policy were directed solely at increasing
domestic energy production (and no tariffs or neasures
to reduce demand were initiated), donestic energy
production in 1985 woul d have to be greater than 71 quads
(the level projected in Case Il) or the Case Ill |evel
of 78 quads, to keep inports at their current levels
(see Table 2). In this context the conparison between
the increase in production various progranms could cause
and the increase required to reach specific production
| evel s such as the levels of Case | is of interest.
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Because Case Il and Case IIl represent only two of
many possible outcones that would result respectively
from | ow expected profits or unw llingness to bear risk,
it is not possible to give a definitive characterization
of the effect of EIA under those conditions. However, it
is unlikely that problems due to risk alone could reduce
energy investnent significantly bel ow Case |11
projections: that case was constructed to include all
the large projects for which explicit prograns directed
at risk have been proposed. Conparison of Tables 2 and 3
indicates that EIA would have anple resources to dea
with unw | lingness to bear such risks, in that EA
could increase production in Case IIl by an anount
sufficient to reach Case | production. Such an increase
could be achieved w thout incurring losses that would
appear on the budget.

Low energy prices or other factors affecting
expected profits could result in nmore or |ess energy
production than in Case |Il. Even so, the projections
indicate that if donmestic energy prices were anywhere
near the levels assuned in Case Il, ElIA would be unable
to cause energy production to reach the relatively
optimstic level of Case |I. Even with substanti al
i nfusions of funds fromthe federal budget, EIA's
limted authority to increase the profitability of oi
and gas exploration would make it difficult for ElIAto
i ncrease energy production in 1985 by nmore than 7 quads.
That is less than half the production shortfall due to
| ow expected profits that is projected in Table 2.

A large synthetic fuels program and the Adm nistra-
tion's proposed tax incentives for utilities could
acconpl i sh nmost of what EIA could acconplish in
compensating for unwillingness to bear risk. For
exanpl e, those progranms could restore 6 of the 7 quads
difference in energy production between the exanples of
Case | and Case Ill. However, government outlays
woul d be required to increase synthetic fuel production
and tax revenues would be foregone because of electric
utility tax incentives. ElIA m ght achieve greater
energy production increases (7 quads) w thout budget
inpact in the case of unwillingness to bear risk,
and m ght support investnents nore likely to be
econom cally desirable than synthetic fuels.
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If low expected profits hinder investment (as in
Case II), the conmbination of synthetic fuel commercia-
l'ization and the proposed electric utility tax incentives
coul d achieve about half the increase in production
required to reach Case | production levels (as could EIA).
Wth problens associated with expected profits, al
prograns woul d have budget inpacts.

Finally, it should be noted again that these
estimates assune that the proposed tax incentives for
electric utilities would restore any shortfall of nuclear
generating capacity, and that there are serious questions
as to whether the tax incentives would have that effect.



CHAPTER VI
VWHAT | S THEI R BUDGET | MPACT?

Budget inpact woul d depend upon which proposal or
proposal s were adopted, on whether energy investnent
reaches a level judged to be adequate in the |ight of
policy goals, and on whether any shortfall of investnent
Is caused by | ow expected profits (Case Il) or by
unwi | i ngness to bear risk (Case III).

Energy | ndependence Authority

The total operations of the EIA would not appear on
the budget, since it would be an (off budget) independent
government corporation. However, its annual earnings or
| osses would be reported in each year's budget. It is
unlikely that the EIA will produce any net earnings.
However, given its broad mandate, it is conceivable that
its losses by 1985 could anmpbunt to a large portion of its
$100 billion in assets. If unwillingness to bear risk
restrains investment, as in Case I|Il, such an outcone is
unlikely, because EIA is sufficiently large to average
ri sks and net outlays would not be required in the |ong
run to remedy financing problens. [If expected profits
from energy production are low, annual |osses would be
necessary to achieve any significant effect.

Even if optim stic projections of investment,
associated with high energy prices and tolerance for
risk, were to come about the EIA m ght assist synthetic
fuel production or other projects that would remnain
unprofitable under those conditions. Its |osses could
then be as |large as government outlays required by the
synthetic fuels commercialization programitself
(discussed below). |If EIA did not support unprofitable
ventures, both its activities and its budget inpact
if there were no econom c hindrances to investnent
(Case |) would be mninmal.

Commmercialization Prograns

Synfuels

Estimates of the most |ikely budget inpact of
synthetic fuels commercialization are provided in
Table 4. The estimates are based on the assunption

(37)



TABLE 4: BUDCET | MPACT CF ALTERNATI VES
(Billions of Dollars)

1977 1980 1985 CUMLLATI VE CONTI NGENT LI ABILITIES
1977- 2000
QUTLAYS REVENUES QUTLAYS REVENUES QUTLAYS REVENUES CQUTLAYS REVENUES LOAN PR CE

EIA
SYNFUELS

President's Program
350,000 bbl/day

President's Program
1, 000, 000 bbl / day

Loan Quar ant ees
HR 12112

URANI UM ENRI CHVENT
Al Private
Al CGover nnent

ELECTR C UTILITIES
Tax Reli ef

NE = Not Esti nat ed

.04

.017

.017

.010

.05

.05

.05

GUARANTEES GUARANTEES

NE NE NE NE NE NE 100

.086 .031 134 .03 2.8 .8 6 ' 6.5
11 .03 .29 .06 15.7 2 10 30
.01 .015 .01 .015 .8 4 2 0
0 0 0 .02 0 1.75 8 0
.79 .26 3.39 .71 47.5 85. 8 0 0
-2 -2 NE 0 0

*Changes in tax receipts due to increased utility profits before taxes that mght result from

this proposal have not been estinated.

83
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that synthetc fuels are sold at the current world price
of oil--as was assuned i n constructing the cases
described earlier. If price controls and regulations or
a declining world oil price held down the price of
synthetic fuels, larger outlays for price supports could
be required.

The President's program would use |oan guarantees,

price supports, and direct grants to achieve one of two
production goals in 1985.

Even with synthetic fuels selling at world energy
prices and anple willingness to bear risks, price supports
woul d probably be required to obtain nore than the
100,000 barrels per day Production by 1985. If world oi
prices and synthetic fuel prices renained at $13 per
barrel, governnment outlays woul d probably reach $500
mllion annually between 1987 and the year 2000 for a
1 mllion barrel per day (2 quad) goal.l Cunulative
outl ays could exceed revenues by nore than $13 billion
over the life of that program

Low energy prices (resulting fromthe regul ation of
synthetic fuel prices or fromdeclining world prices)
woul d require substantial support paynments. Annua
outl ays could exceed revenues by over $250 mllion from
1982 through 2000 for a small program and could exceed
revenues by over $1.4 billion from 1987 to 2000 for a
| arge program Net expenditures through 2005 of $5.7
to $27 billion could be expected, depending upon
program size and on energy prices.

Even under the nost optimstic conditions,
synthetic fuel production is unlikely to exceed
100,000 barrels per day in 1985 Wth either the
350,000 or 1 mllion barrel per day goal the
President's program woul d go well beyond that point.
Hence budget inpacts of the President's program
woul d be about the same whether or not investors
were wary of risks associated with synthetic fuels.

1.  "Synthetic Fuels Conmercialization Program"

| nt eragency Task Force on Synthetic Fuels, Novenber
1975, (GpO), p. D-31.
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The President's prograns include |oans guaranteed
by the US governnent: up to $6 billion in guarantees
m ght be issued in the 350,000 barrel per day (.7 quad)
program and up to $10 billion in the 1 mllion barrel
per day program It is unlikely defaults would exceed
$2.6 billion between 1975 and 1985 in case the smaller
program were adopted, or $6 billion if an immediate
comm tnment were nmade to the | arger program

If only loan guarantees were extended, little
increase in synthetic fuel investnent or production
woul d be expected unless unwillingness to bear risk
hi nder ed i nvestnent. In that case |oan guarantees
alone, as provided in HR 12112, m ght achi eve 100, 000
barrels per day production by 1985.  Such a program
could create contingent liabilities of $2 billion.
Even if one project were to fail and default, governnent
outlays would exceed receipts from |loan guarantee fees
by only $400 nmillion over the life of the program.?2

Ur ani um Enri chnent

The budget inpacts of two alternative strategies

for providing new enrichnment capacity wll be

descri bed. Governnment ownership of all new plants

will be conpared to private ownership of all new plants.
Any m xed option would fall between the two extrene
options. In addition, a nedian projection of required

enri chment capacity is used.

It is inportant to note that, regardless of the
option chosen, the federal governnent is expected to
continue to go forward with currently planned additions
to capacity, through about 1983.

The budget inpacts of the options for ownership
of new facilities are in addition to those of currently
pl anned expansi on of governnent ftacilities. They depend
strongly on the nunber of new plants needed through the
end of the century, which could numrber from 2 to 10.

2. See Commercialization of Synthetic Fuels, CBO
Background Paper No. 3, Chapter [V
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For the purpose of these calculations, 6 large plants
are assuned. If they were all to be built by the
federal government, the early need for additions to
capacity would be such as to require an excess of

expendi tures over receipts until 1988, reaching a peak
of over $2.7 billion annually in the early 1980s. These
investnments would be recouped with interest by 1993, and
an annual net inconme of $5 billion could be expected

from 1994 on.

If all new capacity were provided by the private
sector, there would be no outlays initially, but
contingent liabilities arising from governnent guarantees,,
The Admi nistration has requested $8 billion in contract
authority, which would be adequate to cover liabilities
incurred in supporting construction of four plants.

Whet her such guarantees would require budget authority
and count against the ceiling is an.issue. Private
entities wiuld pay royalties on governnent-supplied

t echnol ogy, which could total $150 m llion annually in
t he 1990s.

Tax Incentives for Electric Uilities

The proposed tax incentives for construction of
el ectric generating capacity would directly decrease
government revenues, by reducing the tax liability of
electric utilities claimng the benefits. The reduction
is estimated as $.8 billion in the first year the
incentives were in effect, rising to about $2 billion
in the early 1980s.

Because regulatory comm ssions are required to
alter the way they determ ne electricity prices in
order to qualify utilities under their jurisdiction
for the benefits, utility profits and consequently
tax liability would increase. The resulting increase
in government revenues could be about $1 billion,
but nmuch of this increase m ght not occur. Many
utilities which currently do not have sufficient
tax liability to utilize fully the tax benefits
provided in the proposal would be able to do so
because of their increased profits. Thus net revenue
i mpact of the entire proposal cannot be estimated.
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Concl usi ons

In Table 4, the budget inpacts of alternative
prograns are sumarized. Estimates of revenues and
outlays represent "most |ikely" outcomnes. Zero defaults
on direct or guaranteed l|oans are assuned through 1985
but sone defaults are included in the cunulative outlay
totals. The contingent liabilities represent the
maxi mum amount the federal government could expect to
pay out, if the worst possible conditions affected
ventures it supported.

Qutlays for 1977 for the EIA are the estimated net
loss entered on the federal budget. It would likely
include 1977 interest and adm nistrative expenses net of
any interest paynents or |oan guarantee fees received
by EIA. Al of EIA's assets could be placed at risk,

t hough the likelihood of such large |osses being
incurred is vanishingly small.

Qutlays for synfuels in 1977 are largely
adm ni strative costs. In addition, one $7 mllion grant
m ght be awarded in 1977 under the President's proposed
programs. Price support paynents are not anticiPated
until after 1981, ERDA estimates that total outlays of
$2.8 billion, including price support paynents and
redemption of defaulted loans, are likely through the
life of the 350,000 barrels per day program Revenues
from synfuels prograns are |oan guarantee fees.
Contingent liabilities include the maxi num anount of
| oan guarantees outstanding at one time, and the |argest
anount of price support paynments which could be required.3

[f all uraniumenrichnent capacity were private, the
government would receive royalties. If all were
constructed by the government, initial capital costs and
operating costs would eventually be offset by revenues
from the sale of enrichment services

3. Source "Synthetic Fuels Commercialization Program
Fact Book," October 27, 1976, Tab F (xerox).
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An issue which nay be of interest to the Conress
is how, in the context of the Congressional Budget Act
of 1974, to provide budget authority for contingent
liabilities. Qutlays in the full anpunt of contingent
liabilities are extrenmely unlikely, and the relation
bet ween expected and maxi mum possible outlays varies
between programs. |If no budget authority is provided,
outl ays suddenly required by unforeseen events may
di srupt the budget process. On the other hand, unused
budget authority may give an unrealistic picture of the
size of the federal budget






APPENDI X A
| NVESTMENT, DECQ SIQ\, PRCFI TS AND R SK
The investnent decision involves consideration of the
profits which a project is expected to provide and the
degree of uncertainty which attends those expectations.

| nvest nent and Fi nanci al Mrkets

In a world of certainty, a standard cal cul ation
simlar to that used in conputing nortgage paynents
could be used to determ ne whether an investnent woul d
be undert aken. If future revenues were expected to be
sufficient to cover future costs and to repay the initia
i nvestnent (wth interest at the rate that nust be paid
to suppliers of capital) the project would represent a
profitable investnent. The interest rate that a project
Is able to pay is referred to as its "rate of return”.
If a project does not pass this test, it will not be
undertaken by a profit-oriented business. Uncertainty
about the future revenues or costs of a project creates
risk for investors. |If a project is risky, suppliers of
capital nay denmand a higher interest rate than they
would if the project were conpletely free of risk. The
difference between the interest rate paid in the case of
a safe investnent and the rate paid on a risky investment
is sonetinmes called "risk premium".

Because the future can never be known conpletely, all
i nvestnment projects carry with them sone risk. However,
one function of financial narkets is to facilitate the
taking of risk by spreading it anong nany investors. It
is often possible to raise capital for projects charac-
terized by a high degree of uncertainty w thout paying
a substantial risk premum

This possibility exists whenever an investor can
assenble a "diversified portfolio” of investrments with
the property that di sappoi ntnment on one investnment is very
likely to be bal anced by the unanticipated success of

another. This diversification can nake it possible for
an investor to elimnate risks unique to a specific
project, so that only those risks which affect all invest-

nments renain.
(49
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R sks associated with the perfornmance of new
technol ogies are in nany cases specific to the project
i nvol ved. Technical failures in exploiting solar energy,
for exanpl e, would not make unfavorabl e devel opnents in
produci ng synthetic fuels nore or less likely. Some risks,
associated with changes in energy prices, would affect
all energy investnents simlarly. However, a decrease in
world oil prices could nake sone investments--in air
transportation, for example--more profitable while making
energy investnent less profitable. Thus diversification
m ght even be able to renove sonme energy narket risks.

R sks associated with the overall condition of the
econony, such as recession, rising interest rates or
decreased capital availability resulting from hi gh
governnent deficits in conditions of full enploynent, would
affect all investnents. Such underlying, "systematic"
ri sks cannot be renoved by diversification. The expected
return on a project nust be sufficient to nake investors
Wlling to bear the "systematic" risk associated with the
project after diversification has elimnated al
"unsystenmatic" risk. However, that return will be |ower
than would be required if diversification were not
possi bl e.

D versification can be achieved in three ways: the
corporation contenplating a project nmay al so be engaged
i n other, independent ventures; several corporations nay
join together to share in the risks of a project; or
stockholders, who eventually bear the risks assuned by any
corporation of which they own shares, may hol d stocks of
many i ndependent corporations and thus be able to avoid
increase in the riskiness of their portfolio because of a
new proj ect bei ng adopt ed.

| nperfections in Fi nanci al Markets

If financial nmarkets worked perfectly, the risks
associated with any energy project could be spread anong
many investors in such a way that capital would flow to
energy investnent as easily as it would flow to any
| nvest nent project. If financial markets work inperfectly,
however, the risks specific to energy projects nay nake
then1unattract|ve to investors.
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An investrment of $1 billion or nore mght be so |arge
relative to the assets and capital budgets of nost U S
I ndustrial corporations (in 1975, only 160 had assets
| arger than $1 billion)l that sufficient diversification
within the corporation's investnent plan would be
| npossi bl e.

Sone financial theories inply that firns do not need
to diversify their investnment portfolio, because stock-
hol ders can provi de any needed diversification by
purchasi ng snall amounts of stock in many corporations.
If spreading risks anmong stockhol ders were made inpossible
by sone inperfection in financial narkets, it could be
I mpossible to carry out sone projects that promsed a rate
of return only adequate to conpensate for the risk of
hol ding a diversified portfolio of investnents ("systenmatic
risk"). Case IIl provides estinmates of the possible
magni tude of the effect that inability to carry out such
projects could have on energy production. The investnents
excl uded are those for which specific prograns of
gover nirent ri sk-sharing have been proposed.

To the extent that inperfection in capital markets
prevents investnent in some otherw se attractive projects,
a case for governnent action to share risks can be nade on
the basis of economc efficiency. |If costs are paid by
the governnent, they are spread anong all taxpayers. The
resulting sharing of risk reduces the risk faced by any
I ndi vi dual taxpayer to a negligible quantity. Consequent -
ly, the governnment could treat energy investnent as if the
appropriate estimates of prices and costs were certain
and support any project judged profitable on that basis.
The effect of financial narket inperfections could be to
keep private investors fromundertaki ng such projects if
expected returns were inadequate to conpensate for risk

The analysis which leads to the conclusion that
governnent action is justified to renedy a narket failure
al so suggests the nost efficient formthat action should
take. By reducing risk--for exanple, by providing a form
of insurance--government policies could increase private
I nvest nent w thout any expected net governnment expendi -
tures (on or off budget). Net expenditures woul d be

1. Fortune, May 1976.
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required to induce private investors to bear all energy
I nvestment risks in the presence of financial narket
imperfections.

If the governnent were to share in the risks of
energy ventures excluded in case ITII, it would incur a risk
of net outlays that should be nicely bal anced by the
possibility of net revenues.

The uncertainty of federal outlays may be greater when
the governnment assumes risks associated with energy narkets
than when it assunes risks associated w th new technol o-
gi es. If technological risks are, as suggested previously,
project specific, the cost of a |arge program of governnent
sharing of technological risks would be relatively predic-
table in the aggregate, and incentives coul d be devi sed
whi ch woul d i nvolve a high probability of zero governnent
costs in the long run.

Mar ket risks, on the other hand, nay affect all energy
projects simlarly. GConsequently there may be nore
uncertainty about the cost to government of sharing narket
risks. Wether the governnment should bear such ri sks,
rather than private industry, nay depend on how | arge
they appear In the context of the entire federal budget.



APPENDI X B:
GONSTRUCTI ON G THE THREE CASES

Case |; An ptimstic Qutl ook

The 1976 National Energy Qutl ook published by the
Federal Energy Admnistration projected energy investment
whi ch woul d take place if all donmestic energy production
could be sold at the equivalent of the world price of oil
(about $13 per barrel in 1975 dollars) and if the rates of
return required to nake energy investnents profitable
neglecting risk remained at relatively low levels.l In
addition, certain governnent actions to increase the
availability of domestic energy resources (including
openi ng Naval Petrol eum Reserve No. 1 (NPR-1) at
Bk HIls, california, and a specific CCS | easi ng schedule),
but not to provide any additional economc incentives,
were assuned. Both the price |evel and the openi ng of
NPR-1 woul d requi re CGongressional action, because present
regul ation of oil and gas is unlikely to |l ead to such
price levels, and the Naval Petrol eum Reserves cannot be
t apped wi t hout Congressi onal authorization.?2

The report was based on the use of a nodel of energy
suppl y and dermand devel oped by the FEA (the "Project
| ndependence Eval uation System"). That nodel determ nes
energy production by conparing estinmated prices and costs
and selecting only those projects which are profitable
at the assuned interest rate. Total capital investnent

1. The rate of return FEA used as a cut-off was equival ent
to a current interest rate of 12 percent. Because
their anal ysis assuned zero inflation, they used a
"real" interest rate of 8 percent. No project
promsing a lower return was accepted. O al
comuni cations fromparticipants in the FEA study
conveyed their belief that noderate changes in the
interest rate would have only a small effect on
investment.

2. Authorization was given in April, 1976, with the
passage of HR 49 by both Houses.

(49)
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was estinated as the anount required to achi eve the

predi cted | evel of energy production. The FEA nodel did
not take into account the relative riskiness of energy

I nvestnents. Accordingly, FEA estinmates are treated as

i ncluding the assunption that investors behave as if none
but ordinary business risks were present in energy

pr oducti on.

The projection of energy investnent and production
chosen as Case | is FEA's "Reference" scenario. This
scenario projects cunulative energy investnment between
1975 and 1985 as $562 billion, supporting donestic energy
production of 85 quads in 1985. A detail ed breakdown of
I nvest nent and production is provided in Table B-1.

In this case the petroleumindustry coul d be expected
to invest a total of $234 billion in gas and oil production
by 19853 resulting in 52 quads of donestic oil and gas
- output by 1985. Q| production would be 14 mllion barrels
per day, 70 percent of domestic demand. The i nvest nent
total includes $9 billion to construct a new Arctic gas
pi peline as well as nore conventional investnents, and
over $45 billion in | ease bonus payments.

The electric utility industry is expected to build
up to 785,000 megawatts of electricity capacity with
13 quads of primary energy (35 percent of energy inputs to
electricity production) being supplied fromsources ot her
than fossil fuels. I nvestnent in generation, transmssion,
and distribution of electricity would total $277 billion
by 1985. CQver 20 quads of energy coul d be produced from

3. An investnent of $19 billion in synthetic fuels, which
woul d requi re governnent assistance to be profitable
when world oil prices are at $13 per barrel, is
excluded fromthese and all other FEA invest nent
total s. All estinmates of cunulative investnent
I ncl ude progress paynents on capacity still under
construction in 1985 which will not result in actual
production of energy until after 1985.



TABLE B-1: ENERGY | NVESTMENT, GCONSUWMPTI OGN, AND PRCDUCTI ON

Case |I: Optimstic Projection
| NDUSTRY | NVESTMENT REQUI RED 1985 ENERGY BALANCE2 (Quads)
- 1975 - 1985 Production  Consunpti on
(BiTTrons)

al and Gas 234 52 66
Coal 18 20 20
Synthetic Fuel s 2 * *
Hectric Wilities 277

Nucl ear Energy \ 9 9

Sol ar, Geothermal, and

Hydr oel ectri c Energy 4 4
G her Support IndustriesP 31 ' - -
TOTAL 562 85 99

Required Inports

Total (Quads) 14
al (Mllion barrels per day) 59
Gas (TG- per year) 1.28

NOTES: a Detail may not add to totals due to round| ng.
b Includes oil and gas transport and urani um fuel cycle.

* =l ess than .5 quad.

¢
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coal with an investment of about $18 billion through 1985. 4
No nore than 0.2 quads (100,000 barrels per day) of syn-
thetic fuels would be produced even under these conditions
since larger quantities would cost in excess of $16 per
barrel equivalent.

Wth all energy prices based on world oil at $13 per
barrel, demand for energy could range from 93 to 99 quads
in 1985, depending on whether conservation neasures are
initiated. As a result, inport |levels mght range from
8 to 14 guads--including oil inports of 3.7 to 5.9 mllion
barrels per day (20 to 30 percent of consumption) .

Addi tional natural gas inports of 1.28 quads include .9
quads of gas from Canada, considered to be a secure source
(About 1.7 mllion barrels per day of the oil inports
woul d al so be secure.)>® To achieve a greater reduction in
inmports it would be necessary to stimulate supplies of
energy, such as synthetic fuels, which cost nmore to produce
(per unit of energy) than the world price of oil. O, if
the delivered price of world oil were raised to $16 by a
$3 tariff, an additional two quads of oil production m ght
be forthcomng in 1985. Such actions would inevitably

i ncrease the donestic cost of energy, though who woul d pay
the cost naturally depends on how energy supply is

sti mul at ed.

Case |I1I; Low Enerqgy Prices

Reductions in energy production due to causes rel ated
to energy markets result from an unw | lingness of pronoters
to pursue certain projects even if risk is not an issue and
financing can be arranged on the same terns which woul d
apply to any credit-worthy borrower. E ther |ower energy
prices or higher capital costs than assuned in Case | could
reduce energy investnent in this fashion. An estimate of
energy production which would take place if domestic oi
prices equalled $9 per barrel (in 1975 dollars) and
natural gas prices were regulated at $1 per mllion BTU

4. ne mllion tons of coal contain about .02 quads of
energy.

5. FEA, National Energy Qutl ook, 1976 pp. 41 and 127.
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but interest rates and world oil prices remained at Case |
levels is provided by the "$9.00 regulation scenario" of
the 1976 National Energy Outlook.® According to FEA
increased interest rates would have little effect on forth--
com ng producti on.

CBO has nodified the FEA scenario to include failure
of regulatory coonmssions to grant rate increases as |arge
as those assuned in Case I. Rates that were inadequate to
provide historic profit levels could reduce electric
utility investment, resulting in less primary energy
production from nucl ear power plants. However, the
managenents of electric utilities are not conpletely free
to cut back on construction plans, since regulatory
commssions are likely to insist that capacity be con-
structed sufficient to prevent service interruptions.
Hence the reduction in generating capacity is likely to
be less than the reduction in nuclear power growth, since
when their rate of return is inadequate utilities may turn
to alternatives to nuclear power with lower capital costs
but higher operating costs per Kkilowatt capacity.

If this resulted in cancellation of half of the new
nucl ear capacity predicted in Case | to be constructed
by 1985 energy production would be decreased by an
additional four quads in 1985 This decrease is over and
above those included in the FEA projection. Hectric
utilities mght save $12 billion in cumul ative invest nent
by shifting to plants with lower capital costs (but
possi bly higher operating costs).

Under these conditions, domestic energy production
woul d reach 71 quads by 1985, and only $449 billion woul d
be invested in energy production by 1985 Gl and gas
production together total only 43 quads, 9 quads |less than
in Case |I. These changes in production result froma
decline in petroleumindustry investnent to about
$150 billion.

6. Simlar projections result fromthe assunption that
world oil prices were $9 per barrel through the decade,
but in that case revision of the inport and production
goal m ght be warranted.
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S mul taneously, the |low energy prices created by
regulation of gas, oil and electricity prices could result
in demand as high as 101 quads in 1985 As a result,

i mports m ght reach 30 quads, including over 13 mllion
barrels of oil per day (40 percent of consunption) and
6 trillion cubic feet of natural gas (33 percent of
consumption).

Detail ed estimates of energy production and investnent
for the case are presented in Table B-2.

Case IIl; Unwillingness to Bear R sk

Projections of the decrease in energy production in
1985 whi ch m ght be caused by financing difficulties al one
may be nade by nodi fying certain of the assunptions used
in the Reference Scenario of the National Energy Outlook.
It is assuned in this case that oil and gas prices are
deregulated, that the world oil price is $13 per barrel,
and that credit-worthy corporations can raise financing at
a 12 percent nomnal rate; that is, there are no probl ens
of profitability neglecting risk

Case Il is constructed by elimnating fromCase | al
investnents affecting donestic energy production for which
speci fic government programs to reduce risk have been
pr oposed.

Many of the more risky investnents do not result
imedi ately in energy production, but are required to nmake
energy production possible or profitable. Such investnents
i ncl ude uraniumenrichnment and additional pipelines and
other transportation links to bring gas and oil from the
Arctic.

The scal e of uranium enrichnent plants—a single plant
of optinum size now costs over $3 billion--and ri sks
associated wth uncertain gromth of nuclear power nay deter
private investors. ne such plant was included in Case |
"Qher" investnment, but is excluded in Case I1I.

Uncertain costs and delays in producing oil and gas
in Al aska could make additional pipelines too risky for
private investors. A $9 billion investnent in an A askan
gas pipeline and a $3 billion investment in inproving the
oil pipeline mght require governnent assistance.



TABLE B-2: ENERGY | NVESTMENT, GONSUMPTI ON, AND PRCDUCTI ON

Case Il: Low Energy Prices
I NDUSTRY I N\VESTMENT REQU RED 1985 ENERGY BALANCE? (Quads)
19/5 - 1965 Production Consunpti on
(B TTi0ons)
al and Gas | 154 43 73
Coal 17 19 19
Synthetic Fuel s 2 * *
Hectric ilities 245
Nucl ear Ener gy 5 5
Sol ar and Geothermal |
Ener gy 4 4
G her Support Industries® 31 - -
TOTAL 449 71 101

- —— A ——— i —— T T — — A i —— . . g s gl o . il Wl e . s D e . Ml e D e, e D il . s W S A i e Sl A

Required Inports

Total (Quads) 30
Ql (Mllion' barrel s per day) 13
Gas (TGF per year) - 6

NOTES: a Detail may not add to totals due to roundi ng.
b Includes oil and gas transport and urani umfuel cycle,

*= | ess than .5 quad.
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Excl uding el ectric generating capacity, the investments that
m ght be elimnated by considerations of risk conprise

about $18 billion of the total energy investrment in Case |I.
(A detail ed description of the breakdown of the adjustnents
made to Case | in fornmulating Case IIl is provided in

Tabl e B-3) .

Lack of enrichment services and transportati on systens
could al so cause reductions in other investnments in energy
production. For example, the lack of additional Arctic
pi pel i nes could reduce energy supply from A aska by about
2 quads; the corol]lary decrease in investment coul d be
about $10 billion.’

Lack of new uraniumenrichment facilities would reduce
the anmount of nucl ear power generation possible in 1985.
However, even greater cutbacks in nuclear power growh
could be caused by financial difficulties of electric
utilities.

Financing difficulties could create problens for
electric utilities simlar to those caused by i nadequate
electricity rates. The resulting decrease in nucl ear
generating capacity could be approximately the sane as the
4 quads assuned in Case |. (Both entail cancellation of
all nuclear plants for which construction permts have
not yet been issued).® Although inadequate profits are
likely to be the fundanental cause of any probl ens facing
the industry, rates which gave profits simlar to those
historically associated with a healthy industry could be
| nadequate to attract outside investors in the |ight of
current conditions.

Any financing difficulties of utilities not due to
I nadequate rates would be in the final analysis due to
ri sk; such risk could stemfromuncertainty about the
demand for electricity or frompractices of regul atory
comm ssions. Historically, the investnent in electric
utility stocks and bonds has been considered rel atively
safe. Bonds have been accorded the highest quality

7. FEA National Energy Qutl ook, 1976, pp. 82 & 160.

8. Ibid, p. E- 22



TABLE B-3:

aL AND GAS
Additions to Taps
Second Alaska QG| Pipeline
Arctic Gas Pipeline
Arctic LNG Transport
Resul ti ng Devel opnent
Gas from Tight Fornations
SYNTHETI C FUELS |
ELECTRIC UTILITIES
Nucl ear Capacity

Q1 Repl aces Nucl ear

OTHER
Sol ar and Geot her nal
Urani um Fuel Cycle
TOTAL
Nl =Not Included in Case |

NA=Not Appl i cabl e.

ADJUSTMENTS TO CASE |

FOR R SK

REFERENCE ACCELERATED
| N\VESTMENT  PRCDUCTI ON | NVESTMENT  PRCDUCTI ON
(BiTTion %) (Quads) (B'TTion %) (Quads)
3 NA 3 NA
NI NA 6 NA
9 NA 9 NA
NI NA 5 NA
9.5 2.4 36.5 7.14
NI NI 1 .9
2 2 2 .2
13 4 13 4
1 A5 3 .6
3 NA 3 NA
39.5 6.75 80.5 12.84

proj ecti on.

Ls
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rating and have borne the lowest interest rates of any
private issue; utility stockholders have simlarly been
content with relatively high price-earnings ratios.

Events of the last decade, including inflation, changes

in patterns of growth in electricity demand, and inability
to find new technol ogies that |ower the cost of producing
electricity, conbined with patterns of regulation to create
new risks in the industry. Sone regul atory conm ssions
failed until 1975 to provide rate increases adequate to
mai ntai n di vidends at a |evel which woul d make sal es of
new stocks possible. At the sane time, sale of new bonds
became difficult because of requirenents witten into bond
sale contracts that utility earnings exceed interest
charges by a specified nargin. Mny utilities, because

of inadequate earnings, fell to or belowthe margin. The
result was increased cost of capital, above |evels avail abl e
to safer investments, or at tines inability to raise new

. capital at all. These conditions coul d have prevented
expansion even if utility managenments had been willing

to build new capacity. However, by the end of 1975,
electric utility earnings and stock prices had inproved
greatly, possibly signalling an end to industry-w de
financing difficulties.

The maxi num decrease in energy production in 1985 which
m ght be caused by financing difficulties al one appears to
be about seven gquads, ‘resulting from cancellation of $40
billion in cumul ative investnent. Since financing
difficulties, unlike |low energy prices, do not increase
demand, oil and gas inports in 1985 woul d be about 20 quads,
or roughly 30 percent of oil and gas consunption

Financing difficulties may, however, create undesirable
changes in the pattern of use of different donestic sources
of energy or energy production technologies. | nadequate
electric generating capacity can cause hardships in the
formof service interruptions to customers who have no
ot her source of power, even if the consequences of
i nadequat e capacity for inports may be snall. S mlarly,
al t hough sol ar and geot hernmal energy together are expected
to generate only as much electricity in 1985 as 2 to 9
| arge (1000 MAN nucl ear power plants (less than .5 quads
even in the nost optimstic scenario),? their future

9. FEA National Energy_CUtIook, pp. 241 and E29- E30.




9

potential may nmake the |oss of such new technol ogi es nore
significant than would appear fromthe loss in energy by
1985. In Table B-4 solar and geothermal contributions.
to energy production di sappear due to rounding.l0 It is
assuned that foregoing these investnents coul d reduce
‘total wutility investnment by $1 billion.

Dependency Factors

Actual events are likely to follow a path higher or
|l oner than that projected in the three cases considered
thus far. Deviations wll occur, for exanple, as energy
reserves are proved to be larger or snaller than assuned.
O the basis of nore optimstic assunptions about resource
availability than those which underlie Case |, FEA
constructed an "Accel erated" case in which domestic energy
production could exceed 97 gqguads in 1985  This total may
be conpared to their "Reference" production of 85 quads.
Pessimstic assunptions about reserves conbined with the

| ow energy prices of Case Il could result in 1985 energy
production of less than 67 quads, conpared to projected
Case Il production of 71 quads.

The increased oil and gas production which results from
optimstic reserve estinmates includes alnost 5 quads of
Arctic oil and gas production and 1 quad of stinulated
nat ural gas production, over and above the |evels of
Case |I. To bring this increased production down from
Alaska in 1985 could require an additional $10 billion
investmentll in tanker facilities and pipelines. Under
Case IIl conditions such investrment mght not be forth-
comng. The technical risks of using advanced recovery
techniques to extract natural gas mght inhibit intro-
duction of that technology, and further reduce the
advantage to be gained from |l arger reserves. In total,

10. Exi sting geothernmal |oan guarantee prograns which
could support only a fraction of the foregone
i nvestnment in geothermal energy are already in
exi stence. Additional guarantee authority for
geothermal and solar energy is provided in HR 12112.

11. FEA National Energy Qutl ook, pp. 82, 190, E-21.




TABLE B-4: ENERGY INVESTMENT,

R sk

CONSUMPTI ON,  AND PRCDUCTT ON

1985 ENERGY BALANCEZ? (Quads)

Case IIl: Unwillingness to Bear
| NDUSTRY | N\VESTMENT REQUI RED
1975 - 1985
(B TTions)
Al and Gas 212
Coal _ 18
Synthetic Fuels 0
Electric Wilities 264
Nucl ear Energy
Sol ar and Geothermal
Ener gy
Q her Support IndustriesP 28
TOTAL 522

Production Consunption

50
20

70
20

vt e W e ——— T ———————————— A —————— T T o e A A T Ve S W A —— . ————————— T ———

Required Inports
Total (Quads)
al (Mllion Barrels per day)

Gas (TCF per year)

NOTES. a Detail nmay not add to totals due to roundi ng.
b Includes oil and gas transport and urani um fuel

*= |ess than .5 quad.
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it appears that if optimstic predictions of energy
reserves were correct, half of the increased production
projected by FEA m ght not be forthcom ng because of
unwi | ['ingness to bear risk.

The estinmate in Case IIl of the effect of risk on
energy investnent nay be low in tw other areas, the
urani um fuel cycle and sol ar and geot hernal energy.

ERDA projects 1975 to 1985 investnent requirenents in
the nei ghborhood of $25 billion for each of those areas.l2

A fuel cycle investnent of $25 billion would conprise
several new uranium enrichrment facilities and |arge
expansi on in uranium mning and processing. A though
unlikely to be needed unless growh in nuclear capacity
exceeds Case | levels, this investnent could also require
government action to reduce risks.

The estimate of $25 billion investnent in solar
facilities is frankly speculative: it represents instal-
| ation of solar heating and cooling in 2,500,000 houses
by 1985, at a cost of $5,000 each. At current and
proj ected energy prices, solar heating and cooling coul d
not conpete with alternative energy sources on this scale.
However, some increase in penetration mght be possible if
uncertainty about future price and cost-saving did not
make solar heating and cooling a risky investnent or one
difficult to finance.

It should al so be pointed out that the Case Il and
Case Ill estimates of cutbacks in nuclear capacity and
the Case Il estinmate of reduced investnent 1n coa
transport are illustrative only. Nuclear energy production
could be unaffected by Case Il or IIl, or could be reduced
further if plants already issued construction permts were
cancelled. A so not estinmated are the effects of Case II
or Case Ill on conversion of electric facilities to coa
fromoil. |If that conversion were slowed, denand for and
production of coal would fall and oil denmand and inports
rise. Total utility investnent would al so be affected.

12. J.M &llagher, M Carasso, R Barany, and
R G Zimmermann, "D rect Requirenments of Capital,
Manpower, Materials and Equi prrent for Sel ected Energy
Futures," Bechtel corp., Decenber, 1975 (Draft).






APPENDI X C
ENERGY | NDEPENDENCE AUTHORI TY

On Cctober 10, 1975, a bill to establish an Energy
| ndependence Authority (EIA) was introduced in Congress.
The EI A, an independent governnent corporation, would be
aut horized to provide a wide range of financial assistance
to energy projects carried out in the private sector. It
woul d have financial resources of $100 billion, consisting
of a capital stock of $25 billion subscribed by the US
Treasury and borrowing authority of $75 billion. ly the
annual net earnings or |losses of the ElA would appear in
the U.S. Budget. Both Treasury borrowing to provide the
capital stock and E A budget authority woul d be excl uded
fromthe budget by the Act. The life of the El A would be
limted to ten years.

Forns of Financial Assistance

The purpose of the EIAis to "suppl enent and encourage
private capital investnent to neet the energy needs of the
Nation." The bill gives ElA broad discretion to choose
forns of financial assistance, which could include but are
not limted to direct |oans, |oan guarantees, price
guarantees, purchase and | easeback of facilities, and
purchase of bonds or stocks of private businesses. The
only specific limtation on forns of assistance is the
exclusion of grants-in-aid; EA also may not provide
assistance to public entities, including state and | oca
governnments or publicly owned utilities.

Fundanental ly all forns of assistance provided by the
ElA are intended to be repaid. Wen El A assunes risks--
for exanple, when it guarantees prices--it is required to
make arrangenents to share as well in the profits of the
venture it assists. Al loans are to be nade on terns
whi ch of fer reasonabl e hope of repaynent. However, no
procedures to ensure the EIAw Il break even are included
in the bill. If they chose, the Board of Drectors of the
El A m ght nake investnents or commtmrents which resulted in
| osses that were not nmade up fromprofits of other
undertakings--for exanpl e, by giving extensive price
guarantees at |evels above market prices.

(63)
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Eligible Projects

Wthin broad limts ElAis also given conplete
di scretion to choose the types of projects it would
assist. Two general criteria on which projects are
to be judged are:

e significant contribution to energy independence
or security of energy supplies;

e inability to obtain adequate financing from
other sources at reasonable interest rates.

Projects which may be funded are further limted to
t hose whi ch:

e enploy techniques or processes of energy supply
or conservation which are not in w despread
donestic commercial use.

e relate to nucl ear power

e involve generation or transmssion of electricity
fromfuels other than oil or natural gas

e are so large in size as to require assistance

. involve innovative institutional or regulatory
arr angement s

e deal with environnmental protection neasures
needed in connection wth energy activities
which EIA is authorized to assist.

B A nay not assist projects involving technology in the
research and devel opnent phase.

Subsi di es

Prediction of what an EFAwould do is difficult since
the Drectors retain substantial discretion within the
constraints set down in the proposed bill. Cne general
policy the HA could follow could be to refuse to give
any support to a project beyond risk-sharing. Such a
stance woul d exclude any actions commtting EIA to
provi ding net subsidies out of its assets--for exanpl e,
by guaranteeing prices if the expected | evel of support



65

IS positive. An opposite policy could also be followed--
to subsidize projects to the extent of revenues avail abl e
fromother activities while having no budget costs, or to
subsi di ze so heavily that appropriations would be required
to cover the excess of expenditures over revenues.

The policy decision regardi ng subsidies would be the
nost critical factor in determning the choice of projects.
No synthetic fuel process which is expected to have
production costs higher than narket prices could be
supported effectively if subsidies were excluded. Indeed,
little effective conpensation for effects of high interest
rates or price controls (FEA or regulatory) is possible
wi t hout sone subsi dy.

The extent of subsidy fromretai ned earni ngs depends
on revenues fromother projects--loan guarantee fees,
| ease paynents, interest and dividends fromdirect invest-
ment in stocks and bonds--and can be based only on
arbitrary assunptions about EIA behavi or.

Potenti al Candi dates for Assi stance

The Federal Energy Admnistration estinated that about
$580 billion in 1975 dollars will be required to finance
I nvestnents in energy supply between 1975 and 1984, the
proposed lifespan of EHA Examnation of the conposition
of this $580 billion worth of potential investments can
gi ve sone perspective on the kinds of projects El A would
assi st.

Alnost all of the $580 billion falls in two broad
categories: (1) devel opnent, production, and transporta-
tion of donestic oil and gas, and (2) generation and
transmssion of electricity. Capital needs of the oil and
gas industry are estimated by FEA to equal $234 to $304
billion between 1975 and 1985. Capital needs of electric
utilities are estimated by the Federal Energy Adm ni s-
tration (FEA) at $215 to $277 billion during that decade.l
FEA estimates of capital requirenents for coal and
synthetic fuel production, the uraniumfuel cycle, and
coal and natural gas transportation total $68 billion.

1. Wth an extrene shift to use of electricity, investnent
inelectric utilities could reach $320 billion, according
to FEA National Energy Qutl ooks, p. 297.
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To find the share of these projects which EIA m ght
assist, it is necessary to apply the project selection
criteria specified in the proposed |egislation, which
relate to the type of project and need for assistance.

A large share of the investnent projects of electric
utilities could be assisted by EIA under the nuclear
power or electricity from sources other than oil and gas

cl auses. About $130 billion investnent in nuclear and
coal -fired power plants is included in the FEA projections.
Another $90 billion investnent in transmssion facilities

for these plants woul d be eligible .2

Al nost none of the oil and gas investnent projects
would be eligible. Oy projects applying new techni ques,
such as fracturing processes to obtain natural gas from
"tight" formations, appear to satisfy the sel ection
criteria.

_ A few projects mght be large enough to nake a claim
to assistance. The FEA estimates include additions to the
Al aska oil pipeline costing $3 billion. An A aska natura
gas pipeline could cost $9 billion.

Synthetic fuels, applications of solar energy to
donestic heating and cooling and to electricity generati on,
and geot hernmal energy devel oprrent woul d al so be eligible
for support. Projects involving coal transportation and
production could also be eligible.

ElIAis limted to supporting projects which would not
ot herwi se be undertaken. Wich projects will satisfy this
criterion depends on whether Case |, II, or Ill obtains.
Whi ch Bl A could support depends on the extent to which it
offers subsidies to projects not profitable neglecting
risk.

Possi bl e effects of EIA on energy production are

estimated under tw assunptions. First, it is assuned that
BEA is constrained to break even, so that no losses wll be
reported in the budget. Under this constraint, the ability
of ElA to conpensate for Case Il conditions is |imted.

Second, it is assuned that E A can offer subsidies or price

2. FEA National Energy Qutlook, pp. 243-246.
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supports sufficient to attain Case | |evels of investnent
or greater. Possi bl e production and investnent increases
achievable with EIA are described in Table 6-1.

Effectiveness of EIA with Low Energy Prices

The criteria in the proposed bill governing project
selection give BA only limted authority to conpensate for
effects of low energy prices or general high interest rates
unless B A incurs substantial outlays which would be
reflected in large losses appearing in the Federal budget.

Since the cost of capital to EIA would be |ower than
that available to private enterprises, El A could offer
lower interest rates than would otherw se be avail abl e.
Such actions mght be helpful to electric utilities and
to certain nmarginal projects for commercializing new
technologies, such as the less costly synfuels processes.
Ceneral assistance to the petroleumindustry is unlikely,
but sone assistance mght be provided to the use of
advanced recovery techni ques. Stinmulation of natural gas
production fromtight formations is an exanple: an
investnent of $1 to $2 billion mght result in the 1 quad
of production projected in FEA's accel erated scenario.3
Since the viability of these techniques is strongly
i nfluenced by energy prices, little increase in use
woul d be expected to result fromlow interest rates.

If EIA were able to offer assistance likely to result
in large losses it could remedy any defect in electric
utility financing due to low electricity rates. Under
those conditions, however, defaults, capital |osses,
or operating losses to pay interest subsidies could
be substanti al .

F. Effectiveness in Renedying Financial Dfficulties

The instrunents available to EIA could assist any
i nvest nent prevented by the financing difficulties and
ri sk considerations which underlie Case I11. Al though
El A may not provide assistance for construction of oil and

3. FEA 1976 National Energy Qutl ook, P. E-18, and Project
| ndependence Bl ueprint, F nal Task Force Report -
Nat ural Gas, November, 1974, pp. A-50 to A-73.




TABLE c-1: EFFECTS OF ENERGY | NDEPENDENCE AUTHOR TY ON ENERGY PRCDUCTI ON

CASE T CASE TZ CASE II1
BREAK- EVEN UN\LI M TED
INDUSTRY %KRE/ET\‘ %MDTEEQ ggﬁg‘;RAE\I/ENﬁ lSJl\l_J?!S'MJg CONSTRAI NT SUBSIDES
i i i i i Investment Production | nvestmnent
rodctien nwestiEn Poduction ovestrent Prodiction \vesirent Pedueton (et PRGRAT (ETTow 7 Q" @ TTiow)
aL AND GAS 0] 0 1 1 o> 0 1 1 2 22 3 23
QAL 0 0 0 0 0 0 0 0 2 4 2 4
SYNTHETI CS 0 0 2 20 0 0 2 20 * 2 2 20
ELECTR C UTTILITIES?
Fossi| & Nucl ear 0] 0] o] 1 3 4 12 4 12 4 12
Sol ar & Geothermal 0 0 * 4 o o * 4 * 1 * 5
OTHER
W ani um Fuel Cycle - - - - - - - - . N 3 R 3
Sol ar Heating & Cool i ng - - * 25 - - 1 ) 25 _ _ * 25
Coal Transport - - - - - : * 1 - 3 R 3
TOTALP 0 0 3 50 1 3 7 63 8 47 12 95

a Effect on electric utility investment in non-nuclear power plant is not estimated.
b Details may not add to totals due to rounding.

* = |less than .5 quad.
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gas fired power plants, it could assist in financing the

i nvestnment in coal and nucl ear capacity included in Case |
but excluded in Case Ill. However, little new energy
production would result. The only effect of cutbacks in
construction of new electric generating capacity on inports
is to reduce from9 quads to 4 quads the contributions of
nucl ear power to prinmary energy production in 1985.
Nevertheless, an adequate supply of generating capacity
may al so be a goal of energy policy.

Through |oan guarantees or direct forns of assistance,
such as construction and |easing of power plants, EIA
could renmove any shortfall in electric generating invest-
ment due to financial difficulties, and could (wthin the
limts set by the regulatory process of the Nucl ear
Regul at ory Comm ssion and the Environnental Protection
Agency) direct that investnent away fromoil and gas-fired
plants.

If risks and difficulties of arranging financing al one
prevent the synfuels ventures producing .2 quad in Case |,
urani um enri chnment projects, and | arge pipelines from being
constructed, E A could renedy those problems. By

assisting a total of $17 billion investnent in these areas
El A could increase energy supply by 2 quads in 1985. (That
2 quads would result froman additional $10 billion invest-

ment made profitable by provision of the supporting invest-
ment through EEA) Assistance to electric utilities could
restore the 4 quads of nuclear energy production which is
elimnated in Case I1].

New Technol ogi es

In addition, E A mght encourage the substitution of
new technologies for old wthout increasing aggregate
energy investnment. Such a strategy, which m ght be
requi red because of the relatively greater riskiness of
new technol ogies or the difficulties of capturing inforna-
tion benefits, could achieve energy production goals at
| oner cost than they woul d be achi eved ot herwi se. However,
to the extent that private enterprise cannot capture all
the social benefits of introducing new technologies, net
subsidies by EEA mght be required. FEA estinates that
by 1985 the maxi nrum | evel of electricity generation from
sol ar and geothermal energy would be about .5 quads.
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| nvestnent of $5 to $15 billion mght be possible in t hose
areas, but is unlikely w thout sone subsidy elenent in EA
assistance.

If unlimted subsidies were possible EI A m ght
provide support for commercialization of new technol ogi es

not economc even in Case |I. Sone synfuels processes woul d
be unecononic if world oil prices were $13 per barrel,
especially the production of oil fromcoal. Applications

of solar and geothermal energy could al so be accel erat ed,
as conceivably could sone processes for advanced recovery
of oil and gas. A total investnent of $20 billion, result-
ing in annual production of about 2 quads in 1985, would
be possible for synfuels alone. ERDA predicts a potentia
for $25 billion investment in solar heating and cooling,

al t hough | arge subsidies would be required to nake such an
i nvestnent attracti ve.

Putting all these opportunities together, a picture of
what El A might do emerges. |If El A supports only ventures
whi ch appear profitable but cannot raise adequate capital

(as in Case IlIl of the report), it could support about

$14 billion investnent in A askan pipelines and synthetic
fuel production, $3 billion in the nuclear fuel cycle and
perhaps $100 billion in electric utility investment. The

need for support to these ventures and the ability of ElA
to encourage themwi thout subsidies woul d depend on whet her
unprofitability or financing problens caused private

i nvest nent to be [ acking.

If EIAwere to pursue a policy of subsidizing projects
whi ch cannot earn an adequate profit at current narket
prices, it could also support up to $20 billion of invest-
nent in synthetic fuels and perhaps $25 billion investnment
in solar and geot hernal energy.

In sunmmary, it appears unlikely that financing
difficulties will affect nore than $20 billion of energy
i nvest ment (exclusive of investrment by electric utilities)
whi ch woul d ot herwi se be profitable. The renai nder of
EIA's assets would presunmably go to financial support of
electric utilities or to subsidize production of energy
whi ch could not be sold profitably at prevailing prices.

4. FEA; National Energy Qutl ook, pp. E-29 and E-30.




71

Li qui dati on of EIA

EIA is designed to liquidate itself at the end of ten
years, or, if an extension is granted by the President,
thirteen. No new financial coimmtrents are permtted after
the first seven years. The Liquidation Phan is to be drawn
up by the corporation itself, and no insight into the
nﬂture of the liquidation is provided in the bill or fact
sheet .

Li quidati on can be acconplished by only two means:
sale of assets to private investors, or transfer of assets,
obligations and functions to the Secretary of the Treasury.
Extended life is the essence of an investnent: it is a
comm t nent now of resources which will earn income over
many future years. |If |oan guarantees and price supports
are to be effective in inducing investrment in a project
with alife of ten or nore years, they nust in nost cases
remain in effect after BAis liquidated. The agencies
which will assune these functions nust have budget authority
to pay price supports and redeemdefaulted |loans. To the
extent that the often repeated claimthat private investors
di scount |oan guarantees which nust wait for appropriation
to be redeened, is valid, the termnation of E A and :
transfers to agencies which do not now have borrow ng
authority will reduce the effectiveness of |oan guarantees.

Purchase and | ease-back of facilities also involves
physi cal plant and equi prent which will endure beyond the
life of the HA

Drect loans and stock purchases of H A can be either
transferred to the Secretary of the Treasury or sold back
in the private capital narkets. |n one case, the HA
remains alive in all but name; in the other, financing
which HA supported in 1975 to 1982 wll be shoul dered by
private narkets in 1982 and beyond, in addition to invest-
ments newy nade in those years. The portion of HA
fi nanci ng whi ch goes into stocks and bonds will, if
effective in inducing newinvestment, sinply postpone the
time at which that financing nust cone fromprivate
markets--and the government will probably sell its invest-
ment at a loss. (Qherwse, private nmarkets woul d have
provided the funds initially.) |If the tinme after 1982
will be a period of easier noney, or if 1975 to 1982 is a
unique time in the energy sector, this costly shift m ght
be justified.
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The choi ce nmay be between using EIA to nake commtnents
which will then be assuned by the Secretary of the
Treasury, Incurring budget costs and inposing |arge burdens
on private capital markets between 1982 and 1988, or

choosing only projects which need assistance for seven
years or |ess.





