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in Battelle's low-growth scenario (given the low-case population growth
projections), total state spending in FY-1985 would have to be in the
neighborhood of $4.3 billion.”* However, stcte appropriations for FY-
1983 were only $2.7 billion, or $6,390 per capita, a fall of 45 percent
from the previous year's peak and about 27 percent less than the low-
case figure used by Battelle. The Division of Legislative Budget and
Audit expects that ever, this spending reduction will leave the state
budget with a deficit of $400 million relative to projected revenues.

As we noted previously, the state's official March 1932 forecast
expected real prices to remain below their FY-1982 levels through FY-
1998, TotaIfetroleum-production revenues projected for FY-1985 were
Bii3 billion.* If non-petroleum revenues add another half billion
dollars, the state would have $3.3 billion to spend in FY-1985. The
"low-case” population estimate therefore means that $3.3 oillion is-
$6,952 per capita, or only about three-fourths of the figure implied oy
Battelle's "low-case” assumption that state spending will remain at FY-
1981 levels.

In short, the median, "most-likely" revenue projections ol the
state's Division of Petroleum Revenue imply a level Df state spending
that is far lower than, and inconsistent and incompatible with, even the
"low-case" boundary conditions assumed in the Battelle analysis of
electricity demand and the Acres analysis of Susitna feasibility. None
of the contractors has used the model to beget a scenario iven by
falling real prices for crude oil, but it is clear that oil-price declines of
the magnitude implicit in the state's most recent revenue forecasts
would, if cranked into the model, result in demand-growth projections
below those of the most pessimistic cases considered by either Acres or
Battelle.

We have not calculated the quantitative effect on Alaska's
economy of these actual and projected changes in state spending, the
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stalemate and possible demise of ANGTS, or the hleak outlook for other
large capital projects (including, by the way, Susitna) whose construc-
tion lies explicitly or implicitly behind the load forecasts.
CIearIX however, a realistic, up-to-date view of state
revenues and private-sector investment plans implies a
"most-likely1l uture in which electricity demand will be
lower than the lowest case postulated by Acres or Battelle.
Lessons for the future. Predicting future economic activity is and
always has been a tricky business, and Alaska's thin, open economy
makes it exceptionally so. Recent Alaska electrical load forecasts have
consistently overestimated the growth of demand — even without the
kind of downturn in Alaska economic activity that is likely to proceed
from the current oil-price slump. In 1977, ISER forecast that state
electricity consumption would grow between 1974 and 1980 at an annual
rate of nearly 12 percent, with the lowest possible rate 8.7 percent.
The actual growth rate was 8.2 percent.35 The forecasts ISER furni-
shed Acres in 1980 implied a 4.6 percent annual growth of Railbelt
electricity consumption in 1978-1981 in the moderate-growth case, and
4.0 percent in the low-growth case. The actual increase was 3.4
percent.3 It appears, however, that the forecasting performance of
other parties has heen even less satisfactory.

If there is a lesson to be learned from this experience it is that
grave dangers lurk in relying on a single consultant or institution for
insights about; the future. The purpose of the Battelle Railbelt
Alternatives study was (at least originally) to provide a check on the
assumptions and analysis used by the Alaska Power Authority and
Acres. One reason the governor's office sponsored and the legislature
mandated this study was their concern that Acres' stake in Susitna
construction might affect the credibility of its load forecasts and other
elements of its economic and financial analysis.
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Events show that the original purpose of an independent study of
Railbelt generation alternatives was frustrated when Acres and Battelle
were directed to standardize their assumptions on a number of issues,
(e.g., load forecasts) and to rely only on ISER's 1980 economic-develop-
ment scenarios as the hasis for projecting future electricity demand —
probably the most important variable of all in evaluating the wisdom of
the massive commitment of present and future resources to a project
like Susitna.

Long TVrm Energy Plan. The Long Term Energy Plan describes its
assumptions concerning the variables that drive the Alaska economy as
derived from Battelle's work.® However, in the case of expected
population and employment growth The Long Term Energy Plan respec-
tively assumes compound rates of 1.1 and 0.6 percent through the year
2000, figures that are clearly inconsistent with the Battelle projecr
tions.”™  Unaccountably, the authors of the Plan nevertheless adopt
Battelle's Railbelt electricity-demand forecast,

Energy Planning



Alaska Fossil-Fuei Availability and Cost

The Cook Inlet basin, which contains the bulk of the Railbeit's
population and economic activity, is @ major natural-gas producing area
and contains large deposits of steam coal close to tidewater. Indeed,
the bulk of the electricity produced in the Anchorrage-Kenai peninsula
area today comes from gas-fired combustion turbines, and much of the
Interior's electricity comes from a coal-fired steam plant at Healy.
Thus, the most obvious alternatives to the Susitna project for new
electrical generating capacity in the Railbelt are coal- and gas-fired
plants, or a combination of smaller hydro projects with coal-and/or gas-
fired plants.

The Acres Summary represents both Acres' and Battelle's position

with respect to this choice:
.Ifrequired generation expansion occurs by continued use

of the thermal generating plants, a shift toward increased

use of coal will be necessary not only because the Cook Inlet

gas reserves may be insufficient to sustain long-term reli-

ance upon natural gas in the fac*of increased demand but

also because sharp increases in gas prices will occur in the

next decade as old supply contracts expire. The Installation

of thermal (coal- or gas-fired) plants to meet the demand

would offer the consumerno protection against rising costs,

since fuel prices will continue to be exposed to inflation and

to extraordinary escalation occasioned by world market

conditions.39

Despite the central role that fossil-fuel availability and cost must
play in comparing generation alternatives, neither Acres nor Battelle
has attempted to assess the probable future cost of fossil fuels for
generation in the Railbelt from local coal or gas supply conditions. The
reports give little if any attention to the incremental cost of gas or
coal production in the region, the ownership and regulatory or contrac-
tual status of proved and potential reserves, or the other physical,

economic, and institutional features of the local supply picture for
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either fuel. Indeed, the Acres reports and Battelle's Railbelt Alterna-
tives reports do not even cite Battelle's own 1982 forecasts of Alaska
oil and gas supply and demand for the Alaska Department of Natural
Resources (whose conclusions appear to conflict with the assumptions
used in the reports reviewed here), or the coal-supply study conducted
by Ebasco Services, Inc., under a subcontract to Battelle for the
Railbelt alternatives study.

Bo h contractors have, instead, deduced Railbelt coal and natural-
gas supply costs from (1) recent LNG and coal import prices in Japan,
(2) assumptions about future world oil-price movements, and (3) the
relative processing and transport costs- between the mine mouth or gas
field and markets in Alaska and Japan. The following passage on the
relationship between coal prices and the economics of the Susitna
project sets out the implicit pricing model Acres shares with Battelle:

... Coal Mining is assumed to occur at seluga and an
export market for Beluga coal is assumed to exist
To recover the investment in these plants and to
account for anticipated major increases in gas costs,
as well as inflation and fuel PriCe escalation ajove
the underlying inflation rate, the, wholesale price per
kWh for electricity will have [1S€N by 1994 to 145
mills (+14.5d) per kWh and will continue to rise
thereafter. It is tliis trend against which any pro—
posed hydroelectric development on the Susitna River
MUSt compete.40(emphasis added)

The assumption of "fuel price escalation above the underlying
inflation rate" stems directly from the proposition Acres shares with
Battelle that the price of coal to new electrical generating plants in
Alaska's Railbelt will reflect its market value «i Japan (less trans-
portation costs between Alaska and Japan) and that this market value is
in turn, directly determined by world oil prices. The Acres and Battelle
assumptions regarding natural-gas prices follow the same logic: The

cost of natural gas to electric utilities in the Railbelt will be the
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price of LNG landed in Japan (which will move with world oil prices),
less liquefaction costs and transportation costs from Alaska.

The relevance of "opportunity cost” to Railbelt natural-gas and
coal supply. The concept at the heart of Acres' and Battelle's
treatment of both coal and gas prices is opportunity cost. The
opportunity cost of Alaska-produced natural-gas or coal is the highest
price their owners could have got for the fuel, even if they actually
made a deal at some lower price. Acres succinctly states the principle
as follows:

. If export markets exist for LNG (or coal) at the prices
which have been determined [n the Report, then it MUST be
assumed that any rational gas (coal) producer in Alaska
would select the opportunity to receive the highest price
which is offered for the gas (coal). If the gas (coal)
producer chooses to sell gas (coal) in Alaska at a lower price
instead, then should the Susitna project e\<aluation be based
on this economically inefficient price? If this is so, the
project evaluation will not be consistent with generally
accepted principles of public investment appraisal, (paren—
theses and "coall"added)**

The principle set out in the previous citation is generally a sound
one. The cost figure the state ought to use in calculating the net
benefits to Alaska of selling royalty oil to an in-state refiner or
petrochemical producer is not the actual transaction price (which state
officials may decide to discount for the purpose of fostering industrial
development) but, rather, the revenue the state would have got by
selling its royalty oil to the highest bidder. Likewise, the cost to
Alaskans of electricity from the Sjsitna project includes all interest the
state could otherwise have earned on money appropriated & the
project, even if the legislature or the Power Authority decides to set
electric rates on the basis of a lower (or even zero) rate of return on
that money.
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Opportunity cost in this sense measures the true cost of state
royalty oil sold to an in-state processor and establishes the proper
discount rate for evaluating investments of surplus state funds within
Alaska, but only because there are ready, and for practical purposes
unlimited, export markets for royalty crude oil and surplus state morr \
Thus, it is reasonable to assume that any royalty oil which is not
processed within Alaska can and will be sold at world market prices (as
limited, of course, by the federal prohibition on exports of crude oil
shipped throught the Trans Alaska pipeline). It is also reasonable to
assume that any state money that is not spent or invested within Alaska
can and will be invested elsewhere to get the highest available yield
(consistent with the degree of security sought by the state's money
managers.)

Alaska!ltgaltg o?ogbapotvﬁlg%/ i b&?ﬁggnﬁlbllg_lats A wauld ot heartwiaéleI

have been exported at the netback prices assumed hy Acres

or Battelle.

If effective export markets in fact existed for all of Alaska's
potential coal and natural gas production at current Japanese import
prices less transport costs, export markets would exist at comparable
prices for all of the natural gas that is now shut in or being flared (close
to tidewater at least) anywhere in the world. Trillions of cubic feet of
gas would not be flared each year in the Middle East, for exampie, and
LNG from Cook Inlet would already be flowing into foreign markets to
the limit of the region's producing capacity. Likewise, if there were
really an effective export market at recent Japanese import prices for
any coal that is economically feasible to produce in Alaska's Railbelt,
there would be little uncertainty about the future development of
Beluga (or Bering River, or other Alaska) coal, while coal prices almost
everywhere in the world would have reached levels comparable with the
netback "opportunity cost" that the two reports posit for Alaska coal.
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What the "opportunity-cost" approach of Acres and Battelle
ignores is the fact that the world's known reserves oi coal and natural
gas, technically capable of development and delivery to Japan at
resource costs below that nation's recent import prices, are many times
greater than potential Japanese or global markets for coal and LNG at
those prices. Since 1974, Japanese consumers (among others) have been
willing to pay prices for coal and LNG related to the rising cost of
imported oil, but only because the construction of export and import
terminals, on-shore transportation facilities, and the specialized bulk
carriers could not keep up with the worldwide growth of demand for
fuels capable of underpricing OPEC petroleum in the electric-utility
and industrial boiler-fuel markets.

In 1981-82, however, a combination of falling oil prices, the
economic slump, and completion of the first generation of major LNG
and coal-shipment projects initiated after the 1973-74 oil crisis, have
()» marked an end to the period of frantic growth in Japanese and
worldwide demand for both coal and LNG, and (2) permitted new
supplies to catch up with and perhaps outstrip that demand. Of the
more than twenty new coal-export terminal developments that were

- active consideration on the West Coast of North America in early

. 1t now appears that tne growth of East Asian demand will
ecc.iomically support at most two such projects between now and the
year 2000. There is likewise a growing conviction in industry that LNG-
export projects already committed to construction will satisfy Japanese
demand for the rest of the century, and that even some of these
"committed" projects (the British Columbia LNG venture, for example)
may yet be scuttled.*

Coal prices and oil prices. Acres and Battelle combine (1) the
peak 1981 spot prices for coal imported to Japan, (2) the assumption
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that world oil prices will continue to escalate in real terms, apparently
without limit, and (3) their "opportunity-cost" netback pricing methodo-
logy to arrive at the following most-likely constant-dolla.- prioe-
escalation rates for Beluga Coal (at Anchorage) and Healy coal (at
Nenana):A

Table 2. Alaska Coal-Price Assumptions

Coal Source
Beluga Healy
(01/82 cents per mmbtu)
Acres 1.43 1.75
Battelle 1.69 2.43

(annuai constant-
dollar_escalation
rate in percent)

Acres 2.5 2.1
Battelle 2.1 2.0

Two weaknesses in the Acres and Battelle coal-market assump-
tions compromise the usefulness of their comparisons between Susitna
and coal-fired generation costs: Firstly, if constant-dollar oil prices
aie not likely to increase at the rates that Acres and Battelle assume
throughout their studies, the rationale for similarly-increasing coal
prices is mortally damaged. Thus, a more realistic, up-to-date oil-price
outlook would call for a reevaluation of the probable cost of coal in
Alaska, and of electricity generated from coal, just as it calls for
reevaluation of most of the important assumptions and conclusions of
the two studies.

Secondly, even if Acres and Battelle oil-price scenarios had
remained plausible, their supposition that Alaska coal-price movements

nergy Planning

~om



will be driven by world oil prices in some straightforward and easily
predictable way is unwarranted. The effect of this mechanistic
assumption is to evade one of the most difficult, yet one of the most
crucial, issues in choosing among generation alternatives — the need
to forecast the change in relative prices among various fossil fuels over
time.

Historical evidence. Acres gives a number of good reasons why
production costs alone are not sufficient to predict coal prices at any
given time and place. For example,

. "economic rents" (that is, a price that exceeds produc—
tion costs including a normal return on investment) may be
earned by the producers, mine labor and/or governments.
For example, in the Interests of supply security, a coal
importer may be willing to pay a price much higher than
actual coal production costs. In addition, oil price increases
induce increased demand for coal, thus exerting upward
pressure on coal prices.45

The report then remarks that "(h)istorical trends support these
observations." "Historically, it has been observed that export prices of
coal are highly correlated with oil prices, and that production cost
analysis has not predicted accurately the level of coal prices.Acres
follows with evidence from a number of sources that real coal pv'ces
have increased in recent years, presumably at rates exceeding the
increase in production costs, and with citations from a number of other
authorities who have also predicted or assumed that coal prices will
continue to increase at rates comparable with, or tied to, world oil
prices.

The historical data Acres cites do show that rapidly growing coal
demand can cause real-price increases, but they do not, in fact, support
the notion that coal prices have been tightly linked to oil prices in the
recent past. Examine the following three illustrations, for example:
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Coal prices (bituminous, export unit value, FOB U.S.
ports) grew at real annual rates of L5 percent (1950 to
1979) and 2.8 percent (1972 to 1979)A?

In fact, the constant-dollar price of imported crude oil rose at an
average rate of 3.9 percent — almost 2¥i times that of the average
FOB export value of coal — between 1950 to 1979, and ot an average
rate of 29.2 percent — almost ten times as rapidly as coal prices —
between 1972 and 19792 The 1.5-percent average coal-price increase
cited by Acres for the longer period was actually less than the average
increase in hourly compensation of bituminous coal miners in the U.S.
over the sane period {L.9 percent).

In Alaska, the price of thermal coal sold to the GVEA

utility advariced at real rates of 2.2 percent (1950 to 1978)
and 2.3 percent (1970 to 1978)."

The contrast between Alaska coal and oil-price trends depends
wholly on the years chosen. The constant-dollar price of No. 2 fuel oil
in Fairbanks actually decreased at an average annual rate of 0.4
percent between 1970 and 1978. Between 1973 and 1981, however,
GVEA's real coal price increased at an average rate of 2.1 percent,
while No. 2 fuel oil prices were increasing at an average rate of 15.6
percent.5t

In Japan, the avercge CIF prices of steam coal experi—
enced real escalation rates of 6.3 percent per year in the
period 1977 to 19815

The constant-dollar price of Japanese crude-oil imports, however,
increased at an annual rate of 17.6 percent over the same period —
about _three times as rapidly as the countrys average coal-import
price.

Table 3 compares t'r. cost of coal and oil at electric generating
plants in the United States over the last decade, and is further
evidence against the direct relationship between coal and oil prices
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Table 3. Cost of Fossil Fuels Delivered
To Electrical-Generating Plants in the United States

1973-1981
Current Prices GNP 1981 Prices
(cents per mmbtu) pella- (cents per mmbtu)
Resi- tor Resid- OQii-Coal
dual (1972 dual Differ-
Year Coal Oil =100) Coal Oil gq:lzia.l
1973 405 78.8 105-8 741 1442 70.1

1974 710 1910 116.0 1185 3187 200.2
1975 814 2014 127.2 1239 306.6 182.7
1976 843 1959 122.7 1338 309.0 1753
1977 947 2204 1417 1294 3011 1717
1978 111,-6 2123 152.1 1421 2703 128.2
1979 1224 299 7 1655 1432 3506 2074
1980 1352 4279 177.4 1476 467.0 3195
1981 1533 5290 193.6 1533 529.0 375.7

Change, 1973-1981

Absolute 79.2 3848 305.6
Multiple 207 367 5.36
Annual rate (%) 951 1764 2335

source; Monthly Energy Review

asserted by Acres and Battelle. The real price that utilities paid ior
coal did indeed more than double between 1973 and 1981, but at the
end of the period, the fuel-cost advantage of coal- over, oil-fired
generation (Ip constant dollars per million btu) was 5.4 times as high as
it was at the beginning.

Whatever limited validity there might be in the model behind the
Aci es and Battelle coal-price assumptions, it would exist only for spot
markets and only for short-term fluctuations. The oil-price surges of
the 1970's, without doubt, stimulated increases in the demand for coal
that outran the ability of the industry to open new mines. As a result,
excess demand did puli up world coal prices dramatically —
particularly the spot prices of steam coal. But Acres ignores the fact
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that slack demand and overinvestment in coal-producing capacity can
just as easily cause reductions as surges of demand can cause increases
in spot-market coal prices relative to production costs.

Moreover the Acres report offers the reader no reason to believe
that the excess-demand conditions that existed during the 1970's will
continue unbroken for the next twenty to forty years. The historical
record, which stretches back more than two centuries, shows hoth
cyclical and random fluctuations in coal prices, but no evidence of
rising real costs over the long term. It is likely the peak of the most
recent cycle was reached in 1931, at any rate, nothing in the world
supply-demand picture SUQgEStS further real coal-price rSes in the
foreseeable future.

In the long-run and on the average, coal prices must
re.flect the real resource cost of opening and operating new
mines.

The real world of coal-purchase contracts. NO major coal-fired
electrical generating plant will be planned or built by Alaska utilities or
the Alaska Power Authority (or financed with revenue bonds) unless it
has secured "dedicated" coal reserves and producing capacity sufficient
to supply it with fuel over its economic life, or at least over the period
of its long-term financing. A prospective mine operator must, in turn,
have a long-term coal-purchase contract from the utilities or the Power
Authority in order to get financing for mine development and produc-
tion equipment, and working capital.

That long-term coal-purchase contract will, in every likelihood,
be a cost-of-service contract. It will probah'y provide automatic price
adjustments for certain production-cost items, and may allow the
return to the mine-owners and/or operators (assuming they are diffe-
rent parties) to increase in proportion to the Anchorage consumer price
index (CPI) or the gross national product deflator.
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It is almost inconceivable that Chugach Electric Asso>
ciation (CEA) or the Alaska Power Authority would sign
long-term contracts containing a floatinR-price term that
was not firm ly tied to some element of production cost.

It is even less like'y that the Alaska Public Utilities Commission
(APUC) or the Legislature (in the case of a facility built by the Power
Authority) would approve any coal-or electricity-purchase arrangement
that was subject to such a floating-price term. There are two reasons
for this judgment;

(1) The cost-of-service arrangement described above is
the way that utilities actually purchase coal on long-term
contract from dedicated mines.

Indeed, we have not been able to locate anv instance in which a
state public utilities commission approved a utility's long-term coal-
purchase contract whoS' price was tied to the price of oil. Moreover

(2) Mine financing will depend on the existence of
long-term coal-purchase contracts. The preponderance of
bargaining power in negctiations over such a contract will
be or the side of the utilities or the Power Authority, rather
than the mine owner.

It CEA, for example, offered one or more of the owners of Oeluga
coal reserves (or any other coal reserve in the Railbelt) a 20-year cost-
of-service take-or-pay contract to provide coal for a 200-megawatt
generating plant, with a reasonable rate of return to the operator(s) and
a reasonable royalty to the owner(s) of the mineral rights, that offer
would be much too good to refuse (assuming, of course, that this
production volume is sufficient to cover the mine's startup costs). It
would indeed be a more attractive business proposition than anything
yet offered by potential customers in East Asia.

Any opportunity the mine owner(s) may have to export coal to the
Far East over the same period will, incidentally, make them more, not
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less eager to deal with an Alaska utility on a long-term cost-of-service
basis, because of the ability added sales for export would give them to
capture economies of scale by spreading fixed costs over a larger
volume of production.

Gas-fired vs Stsitna generating costs. The current average cost
of Cook Inlet natural gas to Railbelt electric utilities is $0.86 per
million btu (mmbtu).™  Simple-cycle gas turbines that can be hbought
"off the shelf" would produce electricity at capital costs of about $630
per installed kilowatt.™ At today's Cook Inlet gas prices, the bus-bar
cost (the price at the plant) of power from such a facility will be in the
neighborhood of 4.3 cents per kilowatt-hour.® The generation cost per
kilowatt-hour would presumably be even lower for ccmbined-cycle gas
plants, and lower yet for gas-fired steam turbines operated at high
plant factors (say, 80 percent) in base-load service. The 4.3-cent
estimate, however, contrasts impressively with projected Susitna elec-
tricity prices of 14 cents per kilowatt-hour (assuming the state subsidi-
zer the project with a $2.3 billion appropriation) and 30 cents (the full
cost of power based upon 100-perv.-nt debt financing).57

Given these relative costs, it is reasonable to wonder why the
Susitna project is even being considered. The Acres Summary gives the
answer in brief:

betwee d1912 and. 1993 man g/ f the I? Vqoterm
contracts n y util Jﬁy com anle for very zh
r|ce Coo net s wil nly “wi maor
ncrea es n ectj

energy o ts result [lrom the requife-
ment Dy oca utility comg)anles to Burchase a5 at market

rices, bwt e&so known Cook Inlet gas reserves may . have
leen depllstn e ﬁé”gmlé’?()? B I POl At fellance
ggneratmn WO ?(Si no fong Bosmgf R emp%ams adcpeJ

Acres and Battelle have thus assumed that the "market prices" of
Alaska natural gas will rise dramatically. Acres' "low" fossil-fuel price
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case, to which the report assigns a 25-percent probability, projects
Cook Inlet natural-gas costs at a constant $3.00 per mmbtu, which is
three and one-half times present gas prices. The Acres "medium” ("50-
percent probability") fossil-fuel price case assumes that these prices
will skyrocket between now and the year 2000 at an average annual real
rate of 9 percent, to $4.80 per mmbtu. The "high" case (25-percent
probability) projects the trend at 11.2 percent annually, with its end-
point at $7.22 per mmbtu, a more than eightfold increase over present
gas prices.” (Al prices are in constant 1982 dollars.)

The weaknesses of Battelle and Acres in their analyses of gas
prices closely parallel those that fatally compromise their analysis of
coal prices. The assumption of high future prices in both reports flows
from two basic post* .ates, (1) that world oil prices wiill keep increasing
in real terms, apparently without limit, and (2) that Cook Inlet natural-
gas and Railbelt coal prices are, or at any rate presently will be, tightly
coupled to these rising wo™d oil prices.

The cook Inlet gas-price/world oil-price nexus. ACI8S assumes
that the "opportunity value" of Cook Inlet gas is now $3.00 per mmbtu,
2.5 times more than prices currently paid by Anchorage utilities. This
assumption is based on the contractor's analysis of LNG export opportu-
nities, LNG processing and transportation costs, and the btu rela-
tionship between go and oil. Since the assumption applies to all three
cases — “low", "medium", and "high" — it is an essential element in
the analytical process by which Acres discards natural-gas-fired plants
as an economical long-term generation option, and by which the report
finds Susitna to be the preferred option.*®

More importantly, there is enough evidence to make at least a
plausible case that Cook Inlet gas prices will be established largely on
the Dasis of factors local to the region. Proved gas reserves, for
example, are far in excess of current demand, sufficient to supply the
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local utilities for roughly 75 years at present rates of consumption.51 If
the full capacity of the existing LNG and ammonia-urea plants is
regarded as part of regional demand, the same proved reserves are good
for about 23 years at existing production rates.5® In other regions ot
North America (Alfcarta, for example), similar geserve-to-production
(r/p) ratios are considered evidence of a gas glut.6

Even these measures tend to understate the potential gas supply
in Cook Inlet. "Proved" reserves (or "identified economically reco-
verab™ reserves", in the terminology of Alaska's Oil and Gas Conserva-
tion Commission) constitute only that fraction of the resource base
which producers have had a commercial incentive to explore to the
point at which the producible volumes are a near certainty. This kind
of exploration is expensive and, absent credible near-term market
prospects, there is no reason for the lease owners to spend the money.

The known reservoirs* of the Cook Inlet basin contain considerably
more unproved gas (or “indicated" reserves) than the 3.9 trillion cubic
feet (tci) reported as proved at the end of 1981. Nobody knows the
volume of indicated gas in those reservoirs with much confidence
(otherwise they would be counted if. the "proved" column), but unpub-
lished estimates in the industry tend to be in the 5 to 10 tcf range.”
Acres and Battelle disregard the high r/p ratios and the region's
additional gas-development potential, on the ground that new oemands
will arise for Cook inlet gas in the form of additional LNG exports to
Japan or California. This may indeed turn out to be the case, but it is a
proposition not very well supported by the experience of the only new
LNG export scheme tt' be seriously proposed — the PacAlaska project,
whose sponsor% in September 1982 announced the project's indefinite
pos ponement.

Most importantly, overwhelming evidence has accumulated in the
last few nonths that the final-market value of natural gas is consider-
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ably lower, and total demand in either the Lower-48 or Japan much
more limited, than the industry believed during the 1970's. The new
gas-market outlook has cast a serious cloud oyer all "supglemental-gas”
projects — ANGTS and synthetics — as well as LNG.Y At any rate,
there are no other proposals to establish new Cook Inlet LNG facilities
(or increase the capaci*y of existing facilities).®3 Until serious industry
interest appears in some such project, it is unrealistic to assume that
Cook Inlet gas piices will be dictated by "netback" gas values in export
markets.

The world oil-price assumption once again. ACres' and Battelle's
Alaska gas-price model, in which Cook Inlet gas prices reflect world oil
prices, is driven by the contractors' assumption of continuously rising
real prices for crude-oil. In Acres' "most-likely case" the rate is 2.0 or
2.6 percent, depending on which of the Acres reports one reads’ s The
report states that its scenarios for gas-price escalation are expected to
"follow closely the crude oil-price scenarios."

For the years through 1998, however, the Department of Revenue
assumes that the real price of Saudi "marker crude" (which underlies
and drives the state's official revenue forecasts) will decrease at a
compound annual rate of almost one percent. At least for the period
through FY-98, the state's recent oil-price forecasts are as incom-
patible with the Acres and Battelle assumptions regarding gas-price
escalation in the Railbelt as they are with the consultants' forecasts of
economic activity and energy demand.
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Susitna Construction Costs

The Acres base-case estimate for the original cost of the Watana
unit is $5,081 per kilowatt, and for the Devil Canyon unit $2,265 per
kilowatt. (Several other figures appear for the two units in the Battelle
and Acres reports, but the distinctions among them are riot crucial
here.) These figures contrast with an estimate of only $636 per kilowatt
for a 70" 'agawatt simple-cycle gas turbine. Costs per kilowatt of
capacity r r combined-cycle plants, coal-fired steam plants, and some
smaller h>"roelectric projects considered for the Railbelt fall between
these two extremes. Thus, the Susitna project is by far the most
capital-intensive of the major electricai-generation options considered
by Acres and Battelle, and this capital-intensiveness means that the
unit cost of Susitna power is much more vulnerable to capital-cost
overruns than power from combustion or steam-turDine plants.

The authors of this review are not in a position to scrutinize the
Acres estimates of Susitna construction costs as such; the way in which
Acres deals with cost-overrun and related risks is within the scope of
this review, however. Large construction projects have hecome notori-
ous in recent years for costs running far above and sometimes many
times higher than the cost estimates on which the owners — private
corporations and public agencies alike — based their decision to go
ahead. The TAPS and ANGTS experiences, among others, have made
Alaskans particularly sensitive to the cost-overrun issue,

One obvious question in evaluating and comparing any large
project proposal like Susitna is how much credibility anyone can place
in the cost estimates and budgets. Public officials and the general
public have become increasingly sophisticated about the tendency of
project sponsors, their engineers, and their consultants to underesti-
mate costs, and to downplay the risk of delay, false starts, and other
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causes of overruns. They have become increasingly skeptical about the
figures offered by project promoters.

Overruns and other cost-estimation errors are not a new pheno-
menon,”® however, and there are a few generalizationf that the
research literature supports with a good deal of confidence.” Errors in
construction-cost estimates can be separated, at least conceptually,
into two components: variance and bias. Variance is a measure of the
expected departure of the actual cost either up or down from the
estimated cost, and bias is the expected departure in one consistent
direction (Usuaily upward) from the estimated cost. These measures of
error depend in different degrees on (1) the specific features of the
project, (2) the general economic environment, and (2) the institutional

framework in which the project is carried out.

Character 0f the project. Cost-estimation variance clearly tends
to increase with the size of project; novelty in design, location, or
construction technique; the time required for conception, authorization,
design, construction and shakedown; and the number of licenses, per-
mits, and degree of regulatory surveillance. Both measures of estima-
tion error decline with the amount of experience in similar o* related
construction on the part of the owners, designers, and contractors.
Many of these features are intercorrelated: larger projects tend to be
custom-designed, more complex, take longer to complete, and involve a
greater numbur of regulations and regulatory entities. The larger the
project, moreover, the fewer similar projects the owners, designers, and
contractors are likely to have had experience with. Because of these
intercorrelations, the effects of the various factors are nearly impos-
sible to distinguish in practice, but —

On their face, the specific features of the Susitna
project suggest a high risk of cost-estimation error.
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Among other things, Susitna would be (a) one of the highest dams
in the world, (b) the largest enterprise anywhere, ever, of its particular
type, (c) the highest-latitude iarge-scale hydroelectric project in the
world and, so far as we can find, the largest civil works project ever
attempted above 55th parallel.

The Acres study has attacked there project-specific features of
the cost-estimation risk from two angles; at the core of the whole
Sustina feasibility study is an impressively designed, comprehensive
engineering-tyre "multivariate” risk analysis. Acres then checked the
findings of chis analysis against a comparison of cost-estimates and
actual costs on alarge sample of completed federal water projects.

In the core analysis, Acres has created a model of the construc-
tion process in which the study team has identified each major
uncertainty, including everything the designers think might go wrong, in
the following areas:

5 categories of natural risks (flood, ice, etc.),
2 categories of uesign-controlled risks (seepage etc.),

6 cate ones of constructmn risks (equipment availability,
or disputes, etc.),

4 cate ofies ?f human risks ((1|nclud|ng contractor capability
quality controls

2 categones of special nsks (including regulatory delay)

The Acres team assigned probabilities to the “rious contingen-
cies in each category and then combined these probabilities mathemati-
cally, to create a schedule that shows the probabilities of various levels
of total cost (and a number of other outcomes of the construction
process).

With the availability of computers capable of manipulating huge
arrays of variables each of which is paired to a probability coefficient,
this kind of risk analysis has become common in the engineering of
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large and complex projects, where it is a powerful tool for helping
designers choose the project configuration that minimizes expected
costs, subject to certain maximum acceptable cost, schedule, and
operations risks. The general method used by Acres is probably the best
available technique for comparing expected costs and risk factors
among variants of a single project concept, and it is reasonably reliable
for projecting which of (say) three proposed configurations of the
project would have the lowest expected cost, and which would have the
lowest risk of unacceptable cost overruns or operating failure.

For a number of theoretical and practical reasons, however, such
risk analysis is probably less valid and reliable for comparing widely
different technologies, facilities, or strategies, or for generating abso-
lute-dolla/ cost estimates, cost-overrun, or schedule-risk estimates to
be used outside the design process, particularly as input to benefit-cost
analysis. No matter how competent and objective the analysts are, it is
almost impossible for them to escape a certain amount of misplaced
specificity,”> subjectivity and over-optimism,”® institutional blind
spots,”” and underallowance for non-completion.”® Nevertheless —

The Acres approach to controlling cost-estimation

variance stemming from the character of the project is as
rigorous as any we have .seen.

More importantly, perhaps —

We have not found any evidence of bias in the cost-
estimation procedure or in the construction-cost aspects of
Acres' multivariate risk analysis.

In the second phase ¢ * its risk analysis the Acres report implicitly
recognizes the inevitable subjectivity of any engineering-type risk
analysis, and checks its results against a sample of actual project
experience. Acres' discussion acknowledges shortcomings in the survey
data base — particularly the fact that the sample is made up of
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projects completed before passage of the National Environmental
Policy Act, the Endangered Species Act, and other environmental legis-
lation had their present great impact on project schedule and comple-
tion. Further examination reveals that the sample offered by Acres has
virtually no resemblance to the Susitna projects in type, location, scale,
or timing. More comforting historical evidence that overruns can be
controlled exists, however, in the construction record of the 5,225 MW
Churchill Falls hydroectric project on dames Bay in Canada. Churchill
Falls is probably the closest parallel to Susitna in scale or location
anywhere in North America,”
The Chuichill Falls project, whose design and con-
struction were managed by a joint venture of Acres and a

Bechtel subsidiary, was completed essentially on time and
on budget.

General €CONOMIC conditions. It IS inevitable that overruns (which
correspond to a downward bias in cost estimates) are more frequent and
generally larger in periods when inflation is accelerating, and also in
periods when environmental, safety, and other kinds of regulation are
getting more complex and demanding. The upward push that these
factors give to costs is even stronger when inflation proceeds out of (or
coincides with) an economic boom, because accelerating real economic
growth tends to push construction wage rates, building-materials prices,
and other construction costs (including contractor markups) ahead of
general inflation (as measured by the Gross National Product deflator
or the Consumer Price index).

Accelerating inflation also tends to mean rising interest rates,
which result in higher interim financing costs (in utility parlance,
"allowance for funds used during construction" or AFUDC), and thus
cause final project costs to increase even faster than the wages of
construction labor and the cost of building materials (themselves racing
ahead of the rest of the economy). As the 1960s and 1970s saw all of
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these conditions, it is not surprising that the experience of this period
fostered a belief that large overruns are the rule rather than the
exception in large projects.

The economic and regulatory forces that generated the construc-
tion-cost overruns of the 1970s have largely run their course. General
inflation will probably decelerate (meaning that escalation rates built
into construction-cost estimates will typically be too high rather than
too low). This trend probably means lower nominal interest rates as
well and, as a result, pre-constr.'ction estimates of interim-financing
costs (AFUDC) will tend to be too nigh.  Real economic growth rates
are likely to be lower than in the 1960s and early 1970s, moreover,
causing the construction-cost indexes to increase less rapidly than
general inflation.

Finally, the impact of environmental and safety regulation on
costs and schedules will tend to be less severe than at present. While
we do not anticipate a significant retreat from the goals motivating
today's environmental and safety regulation, regulation will tend to be
more sensitive to cost-effectiveness criteria and on balance less
dilatory. For these reasons —

Big cost cost and schedule overruns are not likely to.
I%estthe ruIe over t%e next decade as they have been vevythe
A number of large projects are likely to surprise their sponsors
and the public by coming in on time and under budget. Susitna might be

one of these.

Institutional considerations: The Road to WPPSS. It seems
reasonable to expect governmental entities to have weaker incentives
for cost-minimizing design and cost-effective contracting than private
enterprise, and for regulated private utilities (which profit by enlarging
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their "rate base" and are not supposed to profit from cost-cutting) to
have weaker efficiency incentives than unregulated private enterprises.
The existing literature on defense-procurement costs seems to support
the first thesis, but we do not know of any systematic comparison
relating the costs of otherwise similar plants owned by different kinds
of organization.

A casual survey by the reviewers shows mixed results: the
publicly-owned Washington Public Power Supply System (WPPSS) is
likely to ride its overruns into the biggest financial default oi any
industry in US history. On the average, public entities in the United
States have worse schedule and cost performance on nuclear plants than
private utilities. (TVA's reactors seemed to be doing better than the
average, however, before construction was stopped, making their effec-
tive unit cost of capacity infinite.) But Ontario Hvdro's performance in
nuclear plant construction (and operation) has b&en better tiun any
private utility in the United States (a result that stems at least in part
from its choice of a much less troublesome reactor technology).
Clearly, this issue needs further investigation. Nevertheless —

The S:isitna project has disturbing parallels with
WPPSS.

Like WPPSS, Susitna is sponsored hy a single-purpose entity (the
Alaska Power Authority) whose ..r.portance in the world rests primarily
on this enterprise; and like WPPSS, that entity has had little or no
experience in designing or building works of a similar kind or scale. The
technical case for the project is built to a large extent on exaggerated
projections of future electricity "needs" and on unrealistic projections
of alternate-fusl costs. More importantly, however, the decision
process is highly political, and a large part of the political constituency
for the project is indifferent to its power-generation economics, sound
or otherwise. Many advocates see the project mainly in terms of “jobs"
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or an undefined thrust for "economic development”, in which the
perceived benefits increase proportionally with construction costs. And
like WPPSS1"net-billing" agreements with the Bonneville Power Admi-
nistration, at least some of the financing schemes being considered for
Susitna (a direct appropriation from the state treasury, or general-
obligation bonding) would bypass the need to convince lenders that the
project is prudently conceived and designed and will be implemented
efficiently.

In our judgment, the most serious cost-overrun risk- connected
with Susitna do not flow from oversights or biases in Acres' engineer-
ing-cost estimates. Nor do we believe that big cost overruns will be as
prevalent on large custom-engineered construction projects as they
have been since the mid-1960s.

The paramount construction-cost risk connected with

the Susitna project is not that the Acres cost estimate is too

low and, as a result, encourages the state of Alaska to

invest in a project that turns out to be uneconomic.

The Acres estimates, in other words, may be on target. The most
serious cost risk associated with Susitna is, rather, that —

An Acres cost estimate which is essentially correct
may combine with unrealistic forecasts of Railbelt "electri-
city demand and fossil-fuel prices to encourage an Alaska

investment in a project that would be uneconomic even in
the absence of construction-cost overruns.

This is precisely what is likely to happen if the Alaska
Power Authority and the Legislature rely on the present
Battelle and Acres reports as the last word on project
feasiblity.
Ironically, the latter risk begets the risk, from an entirely
different source, of large cost overruns relative *j the Acres estimate,
no matter how good that estimate in itself may be. If the legislature

authorizes construction of the Susitna project on the basis of fanciful

Alaska Energy Planning
10/26/82
Page ™5



economic assumptions, financing the project will likely require state
government to shelter consumers from the true cost of Susitna power
by means of a direct capital grant, or to shelter lenders from the true
economic risks of project investment by means of gen'tal-obligation
bond financing. These devices, adopted precisely bec=jse the Susitna
project could not stand on its own feet, would deprr ; the project of
any important constituency for good management ard cost control to
offset the interests that stanu to benefit from overbuilding, gold-
plating, and wasteful mismanagement.

Non-completion risk. In the last few years, construction of a
large number of electrical generating plants (mainly nuclear, but a few
coal-fired) in the United States has been abandoned, suspended, or
stretched out. Most of these plants were, at the time, suffering major
technical, regulatory, and/or financing problems, but L is a mistake
(albeit a widespread one) to regard these problems as the cause of
abandonment or delay.

oA e Sl SRS BB

ailing load-growth prc.,actions.

Systems that had to pare back their construction schedules in line
with revised demand forecasts naturally chose to abandon or delay their
most troubled projects, while plants that were not justified by prospec-
tive load growth naturally became relatively difficult to finance. If tie
utilities in question really "needed" the added capacity, they would have
persevered in trying to build them despite their technical and regula-
tory problems. Likewise, the utilities would have been able to finance
most of the troubled plants if lenders had been confident that consumer
demand would generate sufficient revenue to pay their costs.

Acres concluded that there is only a negligible risk of non-
completion stemming from those contingencies Acres explicitly consi-
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dered in its analysis of construction risks; we do not dispute that
judgment. In recent years at least, no major hydroelectric project in
North America has been terminated or indefinitely postponed tor
engineering reasons after construction began. Hydro facilities are not,
however, inherently immune to cancellation or prolonged delays stem-
ming from some of the troubles that have beset nuclear-plant construc-
tion plans, including environmental regulation or Iitigation.80 There is
certainly no reason to believe that hydropower is any less vulnerable to
non-completion risks that arise from changed economic circumstances
or bad planning and management than are nuclear and fossil-fueled
plants.

|f the state does abandon Susitna construction in the face of now-

unforseen engineering, environmental, regulatory, or financial pro-

blems, it will at bottom be because the state and/or the lenders

belatedly realized that the demand for Susitna power at its expected

cost no longer justifies the additional outlays necessary for completion.
This, rather than the fickleness of construction-cost

eﬁtimates, Is the real lesson of the WPPSS disaster for
Alasrans.
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Financing Issues

Real discount and interest rates. Benefit-cost analysis is the
technique of comparing all of the benefits created by a project with all
of its costs, no matter when they occur. In earlier years, the end
product of such an analysis was usually a benefit/cost ratio: a worth-
while project was one with a ratio greater than 1.0, and the best of a
group of competing projects was the one with the highest ratio. More
recently, the concept of net benefits (total benefits less total costs) has
become more fashionable: a worthwhile project is one that creates a
positive net benefit, and the best project from a group of projects is the
one that creates the greatest net benefit.

Acres has used a va'lant of this approach that assumes total
benefits to Alaskans of nr.-gting their electric power demand to be the
same regardless of how the power is generated. Thus, the system that
has the lowest expected cost is the one to be chosen, and under most
assumptions, Acres finds that the Susitna project results in lower
expected costs than any of its alternatives.

All of these benefit-cost approaches require the analysts to
choose a discount rate for translating the costs and benefits of various
future years to present value at the time the investment decision is
made. Thus, the stated goal of the Acres analysis is to find the system
that has the lowest exnected costs as of 1932.

The outcome cf benefit-cost analyses involving long-lived capital-
Intensive investments is very sensitive to the choice of discount rates,
therefore making i'ta consequential and often controversial issue. The
various assumptions adopted by Acres, for example, lead to the finding
that Susitna is most likely the least-cost alternative if costs and
benefits are discounted at a real (inflation-adjusted) rate of 4 percent
or less, but that it is probably not the least-cost alternative if costs and
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benefits are discounted at 5 percent or more. A more familiar way of
stating this finding is that money invested in Susitna is likely to earn
the people of Alaska more than 4 percent and less than 5 percent per
year, in excess of the return necessciry to offset inflation.

After a clear discussion of the various discount-rate concepts
used in benefit-cost analysis, Acres points out that the proper concept
to use depends upon the purpose of the analysis.”” In the case of the
Susitna project, the proper discount rate is one that reflects the
investment cost to Alaskans of the money sunk into the project;
however, this cost, and thus the discount rate to be chosen, also depend
on the specific financing arrangements proposed. The appropriate
discount rate to use, and thus the decision whe'her or not a given
project is a good investment, depend on the state of the capital market
at the time the evaluation is made. And, benefit-cost analysts need to
to take inflation into consideration in choosing a discount rate — or
more precisely, the expected rate 0f inflation over the life of the
investment. Acres makes this adjustment by using "real" or "constant-
dollar" interest and discount rates. Even after this adjustment,
however, real interest rates vary greatly over time,

Interest rates on tax-exempt municipal bonds are normally lower
than those on taxable securities of t * same quality and maturity.
Thus, it is conceivable that an economit feasibility analysis of Susitna
would indciate that the project is a good buy for Alaskans if it can be
financed with tax-exempt borrowing, but a loser if the Internal Revenue
Code does not permit the Alaska Power Authority to sell tax-exempt
securities, or if the legislature were to appropriate funds that otherwise
could have been invested in high-yielding federal- jovernment or corpo-
rate securities.

To the extent Susitna (or any alternative to Susitna) is to be debt-
financed, the appropriate discount rate is the interest rate at which the
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money would be borrowed and, to the extent the state proposes to
underwrite the project with appropriated funds, the proper discount
rate is the return the state could otherwise earn by investing the same
funds.

The Acres analysis does not explicitly take into account the
difference between the state's horrowing and lending costs. Nor is the
report clear what Acres assumes about the federal income-tax status of
Susitna debt. It does not, at any rate, offer any coherent support for
assuming that the Alaska Poorer Authority will be able to borrow in the
tax-exempt bond market. Neither does the report deal with the
possible effect of changes in real interest rates over time. Acres,
instead, uses an approach hat bypasses all of these issues: After some
general observations abou: interest-rate history, the report adopts a
discount rate of 3 percent on the following grounds:

long-term industrial bond rates have averaged
about 2 to 3 oercent in the US in real (inflation-adjusted)
terms. Forecasts of real interest rates show average values

of about 3 percent and 2 respectively. The US Nuclear

Regulatory Commission had also anal zed the choice of

discount rates for investment adpgralsa in the electric

utility industry and has recommended a 3 percent real rate.

Therefore, a real rate of 3 percent has een adopted as the
982% gzase discount and interest rate for the period 1982 to

This approach might have been workable ten or even two years
ago, but it is unsuitable in today's financial environment, in which
current real yields lave only the most tenuous connection with historic
levels.

The only capital cost or discount rate that really

matters is the actual cost of borrowing (or not investing
elsewhere) at the time the financial commitment is made.

In August 1982, inflation (in the form of the annualized rate of
change in the gross national project deflator) was running below 7
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percent, and most forecasters expected even lower rates of inflation in
the late 1980's and the 1990's. Long-term municipal bond yields were in
the vicinity of 13 percent, and long-term taxable utility and corporate
bond yields 14-15 percent. Both nominal interest rates and future
inflation rates were generally expected ro fall, but the numbers implied
that the real interest rate today (current bond yields less expected
inflation) was in the 6=8 percent range. In Ouly, 1982, Data Resources
Inc., forecast real lor g-term interest rates remaining above 4.5 percent
through 1992, (In late October, bond yields and forecasts of future
inflation had both fallen substantially relative to August Ies\iels, but the
general relationship among them remained about the same. )
At a discount rate corresponding to current retd

interest-rate levels, even the Acres analysis rejects Susit-
na/5s

Even with the outdated or questionable assumptions (identified
elsewhere in this review) that bias the reports' benefit-cost analysis in
Susitna's favor,Acres' own analysis implies that the project is not cost-
effective in today's capital market. Thus, itwouldnot be prudent for
the state io t. money at today's market rates to finance the pro-
ject even with 1"..-exempt securities, and itwouldbe even less cost-
effective to commit permanent-fund or general-fund revenues that
might otherwise be invested at today's high yields.

When and whether long-term capital markets will return to
normal historical patterns, with long-term (taxable) real-interest rates
on the order of 3 percent, is one of the big economic puzzles of the age.
The real interest rates that have prevailed recently are about the
highest on historical record, and they were not foreseen by any school
of economic or financial analysts. The two most fashionable expert
explanations for high interest rates today are almost totally contradic-
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tory. Stated differently, long-term capital markets are in great
disorder and nobody really knows why or what "normalcy" now means.
A 3-percent discount rate appears much too low to use

as a base case for evaluating the economic merits of
electricity-generation alternatives foe the Railbelt.

Today's capital market is sending a message to the sponsors of
big-ticket private investments O.ke ANGTS, for example) as well as to
the state of Alaska with respect to Susitna that now is not the time to
lock billions of dollars into them. If the rest of Acres' economic
assumptions were sound (they are not), we might reasonably hope that a
window would open in (say) two years or five years, in which real
interest rates would have fallen to a level that makes the project cost-
effective. Under today's capital market conditions, however —

Acres' own analysis does not justify or support a state
investment in Susitna.
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ontain a sin Te ateetrojtgﬁgn roﬁucllncancto% agwe i tcra r srrt)reosn ”SF
agency of angorpexportrn pIp |t|ca$J entrP}/ )(r’vhrp our ﬁfﬁ of the
forecasts (iome from g %nmer al entl |ei\ H ave a powerful
rnstgutrotn%stake as do&s aska_Power Authority) in perpetuating
the belief that real oil prices will continue to rise.

None of the recent forec?sts the revrewers have seen, prepared
for internal USe Dy major petroleum producers &coroporatrons or govern-
n}entsg expects sustaﬂne? l'r]owth In the real pri fodl during the rest

thi centurY em now assume contrnue constant- doIar
grrce declines hrov\g,rh at Ieast 198% At least ;wq major Integrated
ompanies that now assume for their own planning durposes that t e
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r and a level constant-dollar trajectory, €1eased public T0recasts
m 1982 that still show long-term real-price increases for oil.

More significant than what the companies are saying,
however, is what they are doing.

The dramatic change in industry's. long-term oil-price expecta-
h ? d dssrb\ oe [r B |

Iong -term oil-price trend will fall somewhere betweeﬁ a level porninal-

tions over the last two Vears h | nor e companies
have scuttled ever matrrd B y éed synthetrc uels Prodect in North
America, and mos e su ones to booh O1l com anres are
| he most telling

IS the fact that they

are now payrng only about as much arrel for proved petroleum
feoepyes ast were Raymg In late 1980 On the last om see B F
rcc r The Vauatro %f US. Petroleym eserve/s Iodmg the
é/ in_Salgmon Brothers Inc Stock Research/Industry Analysis,
October 15, 1982.)

rcrlrjdﬂ:'a%or oF the di Sassltlrg %hgﬁge En thgerrprog r?rtastron

18. Alaska Department of Labor, Alaska Planning Information: 1982, p 26.
19. Alaska Department of Revenue, Revenue Sources, June 1982, p 7.
20. CaIcuIated from data contained in City and Borough of Juneau, "Notice

21,

22.

to Taxpayers," May 1982.

Recent prehmmara/ work by one of the reviewers on the actual hasm
state expendit res sug ests that there may he a nr rcant ag a
muc 8s t 0 or three between the”time t venues
Bgroprratrons began to aI e Interval between the 82 and
1983 budlgets an the beginning of a.decline Hn actual §tate expe dr
tures.  For “example, state a proP jations -1931 — en
revenues and ap roi)rratrons were still increasin raprd — were $3.1
|A|on ey t rhur % minary data on aetual spen n &b %?n warrants
rlesceaen;/ 2 that the state actually spent on illion In that

Load Forecasts

Acres Task 11 gg 18-30. . Acres "t Xfts“ the srbrlrtay of a osrtrve
correlatron betw n ol rrces and aska ene emand: how Ve[, .aS
we show below, the ' ‘u forecast” used the Acres sensitivit
analysis is_ unreasonabl r% given nPresent expect tions concernin
Jsetgts revenue, state spending, and major resource-development pro-

23. Calculated from data in Battelle, p A-6 (Table A-3).
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24,
25.

26.

21.
28.
29,
30.

31,
32.

33.

34.
35.

36.

3.
38.

Battelle, p A.2 (Table A-7).

Battelle, p A2 gTabIe A-Ig. According to O S Goldsmith, the ISER and
Battelle mo?er fe case assumed that Per-ca ita state sandm moyved
P.ro ortionally with Ber-capna personal Income. (Personal communica-
lon, September 6, 1962

Acres, Task 11, Pg 18-50. According to Acres, the State directed Acres
to use the Battelle load forecasts: (Alaska Power Authority,. Susitna
Hydroelectric Project, "Commentary on 'Alaska Energy Pla nm% Stu-
g|es' AR Tussmgzand G K Erickson)”, prepared by Acres American Inc.,
eptember 7, 1982, p 2).

Acres Summary, p 5.

Battelle, p 3.12 (note a).

Calculated from data in Battelle, p A-7 (Table A - 4).

Alg%lglussing &L S Kramer, Hydrocarbons Processing (Anchorage: ISER,

Battelle, Fossil Fuel, p 2.7.

This calculation assumes a 1982 population of 410,000, and the 3.4-
Bercent annual rate of population increase In Battelle's forecast. Real
ollars are converted to nominal dollars ump% the seven-percent annual
Inflation rate assumed by the Department of Revenue (note 13, supra).

Pet. Rev. Quart. Forecast, March 1982: Milt Barker, Memorandum to
Representa H/e The?ma Buchh/loﬂdpt, 9 June 1 85.

Pet. Rev. Quart. Forecast, March 1982, p 13,

Arlon R Tussing, and Associates, Inc.. Introduction to Electric Power
supply PIannmgg(Anc orage, 1580), pp 32-3&, 90-51.

University of Alaska, Institute of Social and Economic Research, "Alaska
Electric”Power Requirements, A Review and_Projection,” in Alaska
Review of Business and Economic Conditions, June 1977, pp 1, 15. The
actual growth rate is calculated from data in Aktska Power Admini-
stration’ Electric Power Statistics, 1960-1980, August 1981, p 39.

Telephone communication, O S Goldsmith to Tussing, July 24, 1982,
LTEP, p -6 (footnote).
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R e 5 B o o [
other Battelle stua/ qwes d OW ase” pro GCTIOH of StatEWI e g8BU|a

t|on In the year |esa an ua rowth rate (1980-2 0
rcen Michae] Hist r|ca and Projected Oll
as onsumpiion. Baté Ie Pam c Northwest lr oratories for te
Ivision of Mineral an gement Alaska Department o
Natural Resources, anuary pD

40. LTEP Exh|b|t 110 (following p 1-7). It is not clear, howeyer, which of

the m? 0 Batfelle "cases e used; 5 1980-20 00 Ra ft electnc
energy demand growth rate is listed as 3.5 percent.

Alaska Fossil-Fuel Availability and Costs

39. Acres Summary, p 5.

40. Acres Summary, p9.

41. Alaska Power Authority, Susitna Hydroelectric Project, "Commentary on
eﬁas a Eger% qann @?es yg TussmqJ (5 G K Erch (yn o
prepared res Amencan Inc., S ptember7 982, p9.

42, ARTA Inc. "0 tIook for Proposed Cchal -Export Terminals on the West
oat 0 \\lort me[gca Zdunpubm % ro;t)netary report, -Octoper

82} hl| Tanks Make Ja LZJ(IJ stomer “for LNG", in The
Asian Wall Street Journal, September 2,

43. Battelle, p 2.2; Acres Task 11, Table 18.2.3.

44, omitted

45. Acres Task 11, p 13-8.

46. loc. cit.

47. op. cit., p 18-9.

udi. Minerals Yearbook, 1980.

49. US Department of Lahor, Bureau of Laboy Statistics, Weekly and Hourl
Comp%nsatmn of Proguctlon Workers in th Bituminous Coal Industry, Y

50. Acres Task 11, loc. cit.
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51. Fuel oil prices: 1950 and. 197P ?De artmento bor Bulreau of Labor
Statistics, Western Reqional Office (San Francisc tee one commu-
nrcat|r10n cca R}rrces 973 an]d 1981, GVEA rp Ln ormation office,
telephone communication: other data from arrban s North Star Bo-

rough, Community Research Center, The Energy Report,

52. Acres Task 11, loc. cit.

53. Japan, Commodity Trade Statistics.
b4. Battelle, p 2.2 (Table 2.1).

55. Acres, p 2-4.

56. This estimate assumes a heat rate %)tu/krlowatt hour ratio) of 10,000,
En Interest rate of 15 ercent a 50-percent Ioad factor, 5 mrIs[ﬁ
llowatt-hoyr operation an maintenance costf and present 00K
as prices, (loc. cit) The cost estimate would probably be somewhat
|eg even if'the Acre lsBatteIe Igas grrce assumntro S Were accepted, a

at rates su stantra lower a ssible: Tevelize Prrces co parabe

fo those 4 Cd Susitna power co?ts would reauire the use o
"real” (In I tron a rnterest rates) of 3 percent é6 tog Eercent
would PB )2/ more realistic _1n todag mar ez mills
considerably exceeds CEA's current O &M costs for gas turbines.

57. Acres, Summary, p 50.

58. op. cit., p9.

59, AII of the data used here are derrved or calculated from Acres, Task 11,
able The nchorag enﬂtu dﬁs utrlrtgr has offered to urchase
cuNenty shut-in’ fie Pn e Ken V\Penrnsua at agrrce In

ood of $2.25 er Mc escalatrn

e ner bor th the ro ucer rrce
n T e oLer ws redse rrb the absence [t vrsr le
mative markets, the refusal coud e constrye violdting the

adr?rgent evelopment" provision of the state orpand gas Feases

60. In partrcular see the sensrtrvrlty of the "net benefits" of Susrtna to $0.65
MMBtu change in the price of‘coal. Acres, Summary, p 46.

61. Battelle, Fossil Fuel, p 2.29, 2.30 (Tables 2.9, 2.10).

62. Assumrn% no change in vhe consumptron of the LNG and chemical plants.
See Battelle, Fossil Fuel p 2.12

63. US Department of Energy, The Current State of The Gas Market, 1982.
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6. The US Geolnglcal Survey's IaTt ?t estimates of undiscovered natural gas
in the Cook Inlet area are as follows:

Low Mecin  High

(F-95}  (Fb
OnShoreAssomated Dissolved  ne 0
OffshoreN ssomaecf g'l.l 3.'% 172
Assomated Dis (folved 0 A 2.2
Non-Associate 0 1.3 59
TOTAL* 3.0 52  12A

* Totals ssume resources in the four categories are inde-
pendent of one another.

Source; éJS Geological Survey, Circular 360, Estimates o
gn Iscovered” Recoveralle Conventlonal Regources 0
and Gas In the United States (1931), pp 76-78

Industry personnel in Alaska seem to be somewhat more optimis-
t|c about the ook Inlet gas resource tan s the USGS. A typical
industry vie % the Cook™Inlet gas- S% P/ey situation (the most lucid
ex?res lon of that view the [eVIewWers encountered) came from a
veteran oil company eologist;

i WO BT gl gy iy
gﬂoml 8 'ﬂ] miich of |t t|II 50 that sngt i Stuff Starts

Simjlar views ae exEressed by off|C|aIs of Pacific Gas and
Electnc Com any |am erﬁona com un|cat|on to Enck
Februar e alsp, :ahother att%e stud ghae r’)
cott et al, |s onca and roected Il angd onsumption (Battel
Pacific Northwest La oratones for the D|v,3|on of Mlneras and Erbergy
Management, Alaska Department of Natural Resources, January 1982

65. At the end of September 1982 the California Public Utilities Commis-

sion gave th es on roe S t0 prove Its economic
rt)‘?n In3| (F§ Octo er | 2(3 %ﬁy rg%ames— Fac ﬁ
as an ctnc and Pacific Ligh |n — rest?on e |mmed|ateyW|t
an announcement putting off construc lon indefinitely:
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: the NGPA has made available substantial added supplies
of domestic natural gas, according to Bill Wood, gas compa—
ny senior vice president and president of Pacific Lighting
Gas Supply Co. As a result, Wood said, the company has
announced that an affiliate has concluded it will not proceed
at this time with construction of a liquefied natural gas
(LNG) receiving terminal some 40 miles northwest of Santa
Barbara, as well as an LNG [liquefaction plant in south
Alaska. ..

Alluding to the current adequacy of natural gas sup—
plies, Wood said: We continue to believe the importation of
LNG 1is an extremely valuable energy source for California.
Further we believe that within two or three years we will be
much better able to determine when these LNG facilities
should be put into operation. (Southern California Gas
Company press release, October 4, 1982.)

66. omitted.

67. Or the ex[port market, see, for example, "Full Tanks Make Ja anab u?lh
ustome LNG""in The_ Asian Wal| Streef Journal Septe
1982. S market condrtrons see,.inter alia, A R Tussing and
Ba[)f)w "The Rise and Fa’l nf Re uahon In the Natura| Gas Industry
ic Utllities Fortnrght - WIGIC . [An ex%an ed version |s}
aR ear as 'The Future Now", in the October 1982 Energly Journ
A ussrn Barlow, "A Syrvival Strate y for Gas PrR Ines In t
ostor address, to the Annua eetrng o the Interstate
Natrrra as Assocratron ?f America,, Se tem erl 10 aﬁ)ear In
Pu |cUt| tres Fortnrghty Januar %ee Busrness cover
sor)& Gas Pipeiiners: rrce mtoa ro th Future, Massacre in the
rketplace", August2 1982, pp M- A7

68. We understand, but have n?t vern‘red that current LNG plant srtrng and
safet)( standards essentially preclude construction of ‘any new
facilities on the east side of Cook Inlet,,

69. Cook Inlet vs North Slope gas prices. The Acres and Battelle treatment
g gas 1S, currous at best. For. the p&rr ose of determinin

as a econ mit _activity and thus eIectrrcrt emand, all scenario
assume Hhat ANGTS will |n fact be built hu |m artrng an upward bias

fo popuylation, gross étate p{o uct, a ecteert(/ytroa orecasts).

When "they are ° considering % ? of ical_generatior,
however, Ie project .Is treate, qbt .- The Acres sq#mmar IS
typical: aftey surfgestrn that Cook Inlet gas reserves may have feen

epleted In the early 1990s to the point that reliance upon natural gas
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as the principal fuel for electrical generation may no longer be
possrbﬁ pAcrer] states that J y g

The availability during the study period of North Slope gas
near Fairbanks .remains uncertain. Even if the gas pipeline
is bunt, however, the gas price is projected to be higher
than that for the Cook Inlet resource. (Acres Summary,p 9;
emphasis added)

A re and Battelle are rl)ﬁ in onsrste t in their regtment of
the ANGT constructron outo t show a ubIe standard .in thelr
9” -pricing assumptions. ofh use & "netba opportunrtK -cost”
odel to project Cook. In| et g S prices (which resut in"very high price
forecasts), but the reJect that approach In forecasting Alaska prices of
North Slope gas (w ere| \Q/oud have implied low gas prices for genera-
ting pIants " Interior Alaska)

In the |atter case, Battelle obtarns a IeveI 1982 dollar price, ot
$5.92 per. million btu at Fal rbdt g n]gr he g% line- transportatr
ostt the st]atutorry wellhead price tor rtno ar{) el_sg

c elo Irba

vSCt t atre mak e t e gp éj Sunragrs peotratatéonne o eoswer
&# dolla y rrc $é at t e Iower 4é ﬁ R woulg
n e rth | as out of the mar us

P og %tL t e cont ra?
g sl o By Aart;nar el R
Vt%ere%t a bias I av%r 0 gusrtna WLWYZ the treat A&IGTS as arl)lubthI
when it undermings crucial assumption ailbelt will have
run outo naturaFg ¥ H 1 8$ plg Co& nlet an l\torthﬂ
as te have used quite different pricing mo es an rn each case
e also chosen ?he one that resuIs In re atrve hi ogmrg rgnces

an w ich . are, therejore, most favorable to the econ the
Susitna project. (Battelle, p 2.5)

70. omitted
71, Acres, Task 11, Table 18.1.1; Acres, Summary, p 46 (Plate 24),

72. Acres, Task 11, p 18-7. In fact, the ? ? prices used do not folrc | these
scenarros but' are instead ?u \stantal |g|her See Acres k A1, g
-1, For even more gon usion,  see Ta ﬁ \ar ﬁ I, iplies;
constant gas price of $3.0 7er Mc throu% 1990 and then a sudden
spurt at a‘compound rate of4 percent annually.
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Cost-Overrun Risks

73. For a revrew of notgrrous cost overruns he Rnrn% N the 19th centur
%eee v rananaran Keeprng Engineering Within Budget”, in Technolorfy
view, Janu

14, Our review included: US Library of Congress, Congressional Research
ervrge "Cost Escalatron in Sefected Major Constriction Projects,”
unpublished survey for A R Tnssrn chief economist, U 5 Senate
C mmittee on Interiol and InsularAffairs, May 22, 1975; M tu
Idt and Jaques Gerin, S stematrc Errors 'in os t Est rmates or
Pu Ic [nvestment Pro&ects }])u Ius Margo 1S sd he nalysis of
ic Outp ut] New York: Col i Unrve 0), Ro ert H
avemann The conomrc erormance of Pu Irc nvestme nts:
Postk Evaluation, of Water Resources |nvestments Batrmore Jo
ins_Unjversit Pres or Resources or the Futur Ing., 1972 |s
vo me is the source of the samaple of federal water oects cr e
Acres): Wa t]erJ Mead et al, Transpartation .of Nafura| Gas from t
Arctic (Washin tOP American nter rise Institute,. 1977), ]p83 91
W Merrow e Revre(w oSt Estimation in New ‘Technologies
Santa Monica CA The Ran Corporatron 1979).

5. Mrs laced specificity. he cost and s?hedule f ures examined in an
neerrng type r1s ana sis apply only to a specified project with a
gcr led design.. But almost ever malor co structron project gets
Brg ed in mahor res%ects both &fter the risk an nysrs is compléted
and ore construction begins, and during constructio

Thus, égonsors of the Trans Alaska oil prﬁehne (TAPS) can in ?IOOd
conscience nE/ that th e difference between' their original $900 miflion
estrn\ate and the f rna $9 brrror}] constructron cost wa all, qr ever
mostly, an “overrun®, Likewise, the rne engineers w o carrred out
the first risk ana%srs (which showe lErerc nt probabil |t that the
Prpehne would come in at less than $1 4 illion), do not ereve that
helr work was rncom etent or mrs leading, because the prgehne that
was utrmatey built was a very different” thing physically from” what
these engineers originally had ir"mind.

What would have be%n improper and mrsleadrn wouId have been
U; place %eat weignt on these 95t|!] ahtes of cosks and sk par meters
{
{

)"0 Go the “icebrea mgct(?nnokr%rrﬁt?eas Idg?q

aring the prnehne
Exxon Was ggen test %r wp) Bassessrn %
pro ucrn%t ru eserves, To the credjt g

eveloping an hoe Ba
pe TAPSD spgonsors they never attemptedB t% use their risk analysis In

IS way.
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The Susitn droelegtrrc pr Lec% has already gone thiouoqh seve-
ral conce tua c a considerable escalation rn real-cost e tr
aes under the Corps q F Ineers and Acres. e] ?ﬂne amine
h [)esent A res Feasibilt Stud ]s]surelry not the esr%\rlr w
ave peen unable to determr ?d the current Acres rePortsh H
at what cost, the truly final design is expected to differ from' t

concept now Under consideration,

16. Suk\)lrlectrvrty and Over(optrm,sm Several kinds of subectrvr% tend to
engineering ris %ses 5 3 source for nt estimates 0
ex ecte costs 8r opa y strrb trons arou ryos pornt st|
s Frrsty an utery]fun ame ta risk anajysts d Into t e
mode nly “those  contl 9encres that they can toresee. The reall
major risksare, well, surprises

PR S T b
Lstrea ow co drtrons Industri lacc&de ts et & ay re ec io XS
a res ‘th atg nt

r actuarial anayysrs most of e Indivi a]l
Ofulatr ns arje ind uesses and many of them-are Inevitably rnexpert
unin orme guesse

mally these sutge tive features of. risk an es Ieave them

vulnera eﬂgner spo sor over timism. the project's

own engrneenn ign team IS (J now enouﬂh out r to c rr
ﬁ risk“analysis and. a we o]nte above, t

con uct similar anayse n the course o their own design work.

€ams are Cfever arEgslttawgyo or nIS\éFFS I Hte prgect anal ze

rr] in Its te 9 ear power, fp ce travel,
whatever): or anrz tion usual y has a material |nterest in Iow

cost. and rrs estimate e are, therefore, among tne Ieastf likely
artrﬁs to antrcrﬁate all (u o asa Pt surprises, or toassign sufficient
eight to those that they do Tdentify

7. Institutional blind spots.. Engineering-type .risk analyses almost rn ari-
Bi excqude rrsksparrsrng om ce(rlta¥ﬁ rnstrtutrod/al causes e
rn]cu e ¢h angeé I sponsor or dub IC perceptions regca]drn r]

the ro&ect esrgn error ard_ mis 3na ement S In . laws or
du lations; political controvers es a? lawsuits; ¢ an a ital-maf ¢
conditions, etc. To et er, the F actors VgR %epart In
the cost- -overruns, completion and abandonment o egapro-
y[ects In recent years Among th ese actor(s}| the Acres rggort a pears
oconsrder on|y contractorc mpetence an regulatory

m us rnst ro ct rIure is the Washrn%ton PubIrc
ower UIP Ly (yst ?W ear ant co struction ram. a
rstory include ann ng an manage ent failures, design érrors an
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fre uent redesign, incompetent or dishonest contractors reﬁulatorP/

gs unforseen interest-rate increases, rateB g rotests that cu
mrn ted a voter initiatjve _to restrrct PSS’ horrowing, power
[epudratron of purehaﬂ obligations b}/ tl)trIrHes and a fI ck of
awsuIts any one of which may prevent further sales.

er¥ VJPf any) of these factors were cont lated in the risk
analgses hat WPPSS “presented to pr? ectiv e and t Washrng
ﬂ tate's Ener %Fa rIrtres Ite Evaluation, ouncr EFSEC one

however,”was as Important In creating the r n Ing rsas er
than the collapse .of the load-growth forecasts pre (”’ or \k;
Northwest's utﬁrtres Year a er ear, demand\g belo
minimum Value i the utrIrtres recast P lous years IS th ere
somethrn? amiliar here? )After brI jons of dolfars had been spe tonéhe

Pants It turned ‘out that the power from them wasn't neede

and couﬁnt be sold — even if the system had been able to overcome
all its other problems.

Almost all of the generating projects in the United States tha
have recgng beer}] or wq | soon bg[?ntrnated 0 rndefrnrtel dela é
r)r stretched” out, have a%ed a combination of c rny desrgins e ca

g, st esfiates, highe h%%tfeééeéat%hete o1y propirms, and
ﬁ rﬁost effective cause, as It un ermrned boﬁt he ratronale for V\h
projects, and the capacity of the utilities to finance them.

18. Underallow nce for non- comPIetron The "expected final cost" figures
enerated ?/rrs ana seaarn]ost Invariably assume that the project in
uestron wilf be comﬁ The Acres Susitna study IS no exc Rton as

cres otrn the no com letion risks flowing from natural and cons

truction factors, requlator groblems or._cost-overruns tkat cause. mid-

gerrt%tgrg{:htgorn abandonment; to be "negligible” whether taken in isolation

A true "expected-cost" "fr?ure for yse in a benefrt cost analysis
must Incorporate’ the cost of "dry holes", howeve lants that are
T BEEIEn § Bt e IR
cost of ga frnrshgt? fan% IS 120 percgnt of budget, buP |Oﬂat there Is a 10
Bercent robabrlrty constru%tron will be bangoned half way to the
udget figure, a 58ercent chance It woud e anandoned or no operate
after the entrre % et had heen expended, and a ercentc ance that
It would eawa t after 190 pefcent of ? %eensent Te
exgecte cost of a unit of added cap acrt would” then be 135 percent o
budget figure, rather than 120 perce

Alaska Energy Planning
10/26/82
Page 65



19.

80. The Tennessee Valle

See the, Aop endix to AIaslTa Power Aut orrt Susitpa oP Xdroelectrrc
gect "C rirren ary on Aadsk% Ener[gey annh Studies’ RTussrn
Eric s%lo WePare Iy s American Inc., Septemb er
/& ropower Broker Robert Byrd, becs ste ner
grzer of James ay, |n Engrneerrng News Record, ruary 12,

Z Authority's Tellrcrf Dam is notorious because of
the "snail-darter” c se that field up filling of the reservoi. tor more
en two years after the dam was com Ie ed. The reason this is the

¥ examiple that % Hr%s to mé is tha stoJ e major hydro srtes

he US Lower 43 nad alrea Peen ev eore tB ague 0
cost ovelrruns |t|Haton an atory an nomic trou ggan to
overwhelm the fuclear w mdF é ere are ? ecent
instances of controversies’ that precluded construction o a/n éopower

Brogects owever — the New' River project in Virgina North
olina, tor example.

An rnterestrn asBect of this case is tha h the time that the
Lederal courts }t

aﬂ thorized operation .0 ect, new st
TVA showed th ty It wouf %e uﬁeconomrc to In a(flJ turbines anlé t ?
t e IESEryoIl even after the dam itself had been completed. Tellico

d, In the meantime, generated such. a .politica constrtuenc that."
ongress ordere o? the TVA? to go aheaoJ with |P Y

Financing Issues

81. Acres Task 11, p 18-3/4
82. ibid.

3.
84.

Business Week, July 27, 1982.

Océober 14-15 yields for new utility bonds Were 2J4 14 percent; A
Industrials 12.1 peicent; US treasur bondsi 10.1 percent, an
th? 20-hond Bond Buyer index of municipals 9K ercent Long- -term
Inflation exp ectatrons however had fallen. to the 2-5-oercent rang
Foras mmary dp current mar et expectatons see t}en eth. a_lc

Pri e s Fe Forecasters Differ on In atron utoo |rms ve
to e. Companies Countin Rate. S ayrn

eserve Sees Further Fall. The Tr%ruma of Disinfl atrgn In the Octob
141982 Wall Street Journal,

85. Acres Summary, pp 24-25.
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REFLECTIONS ON THE END OF THE OPEC ERA

gArIon R, Tussrn[%
Institute of Saclal and l?co[t Ic Research
University of Alaska

Copyright 1982

Oil Prices and Alaska's Economy

ersonal |n<fomet hav been
st a decade,

i
thgleenel(ieVr\ll{#tOUt e two rea}

Alaska's lahor force, g fulatron
mcrea\srnge faster than tpos %
Very little of this. growt ﬂ uld
surdes In world oil Pnces that mos Rne with the rise o
OPEC — the Organ zation of Petroleum Exporting Countries.

The five- toId price mcrea e for Middle E stern crude orI in 1973
4 and the resu trng th(e increase \n [Bf” ket v ue of HS
dom stic_crude ol |rt economically feasi e evelop the
Prudho Ba ed and (hongpete the Tran Aaska 0l g) neFt APS).
Even | prices remad ﬁd at their 197?( 78 levels, Prudhoe
Bay ol ro atres and. taxes on ave made Alaska the richest state
9 ernmerit Per capita throughout th 1980s, and the spending and
espending of these revenues In Alaska would have combined” with
contrnurng private investment in ener%yeresources to put Alaska among

the faster- -growing states In income and emp oyment

_ World oil prices togk off once more in 1979-80, however. Rea]
rices at the Pe[]sran GHIf rt/ tripled this time, ut the stabrlrt of
rans orta(sron charges betwee the North SoP]e and Lower 48 re ne
nes ause the price of Pru noe ay oll — and conse uneyA](asas
and, sever nce -tax collections — to grow mos f At
t err ea in 198 revenues wer% rowrng Into the state treasury at
%n anhual rate of more_tha n $10 a(orta The efect of “this
onanza on state spending fo Povern ent operations, transfer pay-
ments, loan proorams and public wo[)s th a as awesorne as It Was
redjcta Ie 980 thg Le sIature abolishe Fpersona ncome taxes
nd In 1982 it voted to distribute a "Permanent Fund dividend" check of
$1,000 to each resident.

lythe second quarter of 1981, when crude-oil nces began their
resen downward tre d most nvate and overnmena lanni |nt
ate had come to reflect the assum tront ﬁt ol rr)nces an d, wit t
rces of other fossl fuels IS|n tout Imit.
|sa reerﬂent about the long-term orI rrce outook as largely con-
to the question w ether rice mor ases would average t o three
or frve percent in excess of general Intlation.
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The_ prospect of ever-rising ojl prices not only implied tha
Prudh e Ba@ uld enerate moregapd mgre revenue foﬁ the %t te, ancs
t the s ending and respendin hat revenue would provide more

ore u IC- an nv te sector jobs ‘ 5 ePr mise tjp Listalna
| eve ex or on act|(¥|ty on sﬁaﬁe ands and the federal Outer
s%'”eer”é‘é‘ %hsn 2 es conmosceds 0 sora1 osfe rtIes ; o@eaaoklaniw
IScoy IS Vi

bl BSE Gl el R

e pipeline t at }]ust about ignore t of marke
F )9 orth Slope gas“as a constraint on the prOJects econdinic feasibi

An ever mcreasmg Feal €||ce of oll on v(vorld nkarkets seemed to
romise Aaskah getr Poom bas ﬁrowm cost
dvantage Nor p? natural-gas liquids (NGLS) woud ave o er ol

ased petrochemical ?0 stocks use jewhere it Eyromtse devel ogr

ment of Alaska's coal for ex ort] as we era e ?
eant, moreover, that natural gas ar] 0a Woud 00 V Wa e to
sa ttsou 00 een the
oIartv roeecgteI enera-

use or ? eneratjn g electric owe‘ n A
mam ratonaIe o LPlannm al i[lion
hng gpan on S|n ver an m%nv Legislators to pelieve that
tate Woud be a Pa:nce t sitnd” project with a direct
appropnatmn rom the enera
The price of oi| is thus the biggest singfs r;tside influenc
AIaskas e onomy an(! in 1962, uncergglnty aggut tie m? nce ouﬁooE
has b ecome biggest single source of ungiertamty about the states
economjc future. The possroilify t htheo Ptce boom may be over
as Protound conseﬂ ences which 1t has thus far been easier"to ignore
In Alaska than In other energy- exportmg areas.

Since tne upward movement of ogl Rnces enﬁted in 1981, economic
dlstr s a a gove‘t%en manés fop ol exportmg cantnes
l2 ut two PEC nations are "likel e .na

{ea

Ech scal andg orel nexchan e osmon n Jess than a year,
recor bhoom as |ven pressmnl the deep- as reas 0
Oklahoma, a oil Je ser ontr tors, an or the manma
|nst|rt]ut|on? t]at speC|a|| ed in ba

nthetic ue? PijECtS ave now

those 1S doubt

Several force 0|n to to perpetuate a petroleum-griven hoom
lon er | & ska tE n otner Fi%eProﬁeum -eX orétn thons bMost
crucial een te fagt f actyal spe § state B

to Ifcrease mon g

andone% anlct tﬁe uture 0

appropnate n 1 has continue
onth well | to 1982 Aangther factor has been the momeptum% Nort
ope oIl exp oratton an eveIopmen inrograms some of which wou
be 'viable at any_ world gnce leve| |% er than sag? $10 per barrel
ird element’in resent boom Is a host of Anchora ecommen:ta
A third el t'in the th t of Anch I
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bull mg rogects for_which the key decisions and commitments were
made Defor FmaIIP/ the ¢ ntmum% Increase in the amount of
state mopey actua y flowing into the economy has combmed with the
flow of oil-idustry investments to fergetuate a mood of high optimism
among private mvestors In Alaska's non-energy industries, particularly
residential and commercial real-estate development.

The 1981 Turning Point

ThISnPa eris mtende? tocput the OPEC oil- ﬁ”“sef of the 1970s
and ore recent. oil-price decline Into historica erspecttve
Alaskans can th I‘bWEI h t e chance that energx grlces resurne
their ugward C Ht 9 né; momentum to economic grgwth in t
state, nst ﬁ ct that tne OPEC era Is .Indeed . over —
meaning t a ? W|t other eger exportmg e |or]s must
accept a ra |ca an "mostly downward adjustment in its development
expectations.

At tne end of 198% oil r1prlce were suffering the} eqreatest
decline in half a centurZ ut marly Industry executives and torecasters
— even Outﬁl e Alaskd — cautioned that the attendant glut Was a
temPorarK enomengn. ?splte many i naIs to the con that
opin on as ersmtg into. 19 ith cu entas C a|rman
Armand Hammer angd oth ers re |ct|n $100 er-harrel ol ?ars
The scarcity mental |t¥ that f d the ce leaps of 1974 and 197 us a

lief that un red|c able Mtdde asterners con‘rol the world ol
Htar et t roug El %ave such assymptions nea)r 8/ axiomatic statH
urtng the past decade. But the exportm nations’ boast that "ol In t
groun IS a better investment than money in the bank™ is turning out to
e S0 much wishful thinking.

The truth is that nejther an end to the recesshon nor OPEC
att?mpts at g?ductton uotas, nor continued wars in the Mjddle East

ill long e to.shor u a 5 |n cruae-oil market. It is, Indeed,
ecause oi| prices climbed so rap d?o htgh in the #9703 that the
are now aimost certain to all ‘and”keep failing — perhaps as steeg
and as far as they rose. Toda){s phces re still h| her than markets ca
tolerate, and the forces that led to the enormous price hikes of the past
decade work just as effectively in reverse,

While real Sconstant d?IIar) crude-oil prhces are unlthep/ to rise
?atn to their 1980-81 levels any. time |n this centur ecastln%
Ices or an sp CII uture year’is a r]earr%/ hogeess task. The fa LI

cru e-oil prices h gan last year will some day give \iva%to another

Prhce rtie another g Ing, and so on. For cru e0| rar kets are

nherently cyciical_and, except during a umgue period most four
decades when the State of Texas dominated Both U.S, and world crude-
oil markets, oil-price fluctuations have been large and frequent. His-
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ry shows ys nq long erm orJ p ice trends, bU[[ OHF}/ a series of cycles
uneven uration ané 8 e The efa. 0 Equ ortunistic
Pnnce gu g IS over, but no other entity IS In srg \rurt t rﬁower 0
gn?r\e/ﬁ %Ive rces in any consrstent direction or to Stabilize them at any

Market Control by the Texas Railroad Commission (1935-1972).

0, understand QPEC eiﬁle sness in to%ays crude BE arket |t
IS useful to revre\ﬁr ow the ar operated ‘before O cam
gower and the T road Commission (TRC) manage to

f s Ral
Xercise controI for nearly forty years.

TRC's rule emerged in the mid-1930's from circumstances
uite dt}?erent ?rom those tRat nurtur?d OPEC In the 1968 1978
In the era betwe n 9, the B/ear Colonel D rake frrst drscovered ol In

Pennsylvania, an rea ePressron crude-oil markets eve therg
WEL& ominate yeven J e Unrted States, where one black
rush after an ther neas e an oversupP and sent é)nces lummefing.
Growrng eman rest%r Vg S after m cnse
as petroleu %ptur ma ets e[ grevrous eId uy W ale oll,
as or coa an ast e automo iJe population swel

h]e aes o|n Texas, Tor exampl rst tag ed in 1926.
It wast f |eI und and ov r |ts |r 2Xte Rro uctlon,
average (cru eor nces |n the ﬂnr ed tates gerce t. Prices
recov re %urck tinl eginnin ]te ressron corncr
ded with di literally ran

cove Oly the even larger East T
In the creeks, and"prices fel. to 1 cents per arre

ch of this.market chaos resulted from the common -law "-ule of
ca turel‘I 1Qe princl \<e tﬁat noh rrzfu owne orﬁ until |t was brou ht to
th surta qﬁnerate frenzre co \troOP amon r% t t]
much 0l ey could rom each new scover ore t err
r}]erg bors ot |t as\t exa drillin rus e ed, % wen
t over or sent te atrona uard int ||ed to shu dowg
Pro ction. Tenext Year a bitter Xdrvrde Texa Rrslature rante
h C auth ont imit out ut Indjvidual wells In the interest
cons rvatron S(E nhar et- demgnd proration-
mg, re Iners tod he 1 ow muc 0|I }/ wante buy  eac|
nth, and the Commrssro parceled out the ‘allowaple” s are of this
ema Fl 0 each well.  This s)(stem assure ever Texas Hcer a
uyer for at least some of nolmatter how m c eXCes ro ucrng
ca city oth)er P ers The TRC's ability o stabi f
rket: was olstere }q aﬁket -deman pror tronr 8 In several other
states including . Louisiana, the number-two U cer.  Under Ftate
requlation, physical shortages and surpluses hoth became a thing of the
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ast, "conservation" replaced ghysrcal waste, and the violent short-term
uctuations of crude-oil prices ended

. _Even more important were a series of tederal actions backstog
ping TRC authority. " In the 1935 Connally "hot-oil" law, Congress made
rt federal crrme to ship oil produced in"violation of state conservatron

ers Atter the, War, ‘the executrve branch a ted to prevent. unoon
trol d |mports of low-cost foreign crude oi om undermi Pd n
states contro of US ol su é)lres For a while, the handiyi of Ia

e
RLELPE g
eum producti

successtully in mrtrrg; lPetro
g n}] their foreign ooncessrons to just about the

amount demanded by their own foreign refineries
Nevertheless by 1948, the huge low-cost oil reserves overseas had
become enough of 4 threat to Texas regulation that the Truman
administration started assigning "volyntary" rmro(ort quotas to the com-
anies. In 1958, after inde en ents Irke Hunt and Occidental e ?]Ioged
normous new. reserves in L a resrdent Eisenhower estaplished a
man at] ry oil-import pro ram é IP). The MOIP ?ave each US refiner
t e rgnt to import som Rrrce foreign oif, but 1t enahled tn

other staée conservatr(? ) tt orities fo contrnue setting t

tota voumeo cru ﬁor Slrera“d g omestr mar ket.
Critics of market-deman roratronrnlg 8ort quotas, rncIu
drn the 1970 Cabrnet Task Force On Or Im ort ontrol heade ¥
utz sawt %combrnatron marng as a arran ement that kep
prces rtificiall 'ﬂ F eroetuate wasteful eces capacity, It
d, Ind ee shyt in fuch of the'n ror]s lowest- oostorat esame trme
at toreate an rnoentrve to ewe%o domestrc ields that W nocf
ave een v# en afree market ut Precrse because |ts %tere

s E (t rs\oacﬂlty, Texas roratonrn&; unctioned as t th
ance w oe orld oIl marke our eca es. Texas was the
grrce TRC determined the price all %mestrc prod ucers
recejve hen oil and It was at the same trme e most owerfu
srnge orce In tie word cru le-0il market.  Other ro UCers Were
relégated to ﬁhe gassrlve rogo prhce -takers" who coul a¥s sell. as

much or as as they wished, once they acce te he price
structure estabﬁrshed by Texasy Y P P

The TRC could pla-: the price- makersrole because it ha ntroI
Qver sufrcrentsare roducing capacl d ff Y [efl, TS wr Ithe
Texas oil the abntd at the establisiied pri offocrrrd r| e rn
demand prompte oom condi trons or long- term economic gwt
any drop in out by other producers at home or albroa
Commrs lon also ad the power to enfo]rce 0pro uction cuts df necesgary
revené surplus roma pearing when o1l demand waned or produ
tro outside Texds Increase
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Thg Texas.s ste

worked_ for nearly 40 years, through \Var:a War
|e the US recessions 1%0 %
Middle Eastern I 85

l
ere senousﬁy i rt(]ca Sagdse o 208 d'gfu tlons cauFd

srnte195 palnlﬁ 0s. Gil su

for example, 1ollowing Mossadeq
nationalization o te Iranian | o ssrons during_the Suez rrsrs ot
3 Sl P R, e il
morFe o% in tﬂe unaftectec\{ P¥ersranG countries, vﬁt Jt(n ? g
d’g)h]%r stateﬂco mission ncreasg ro?uctron at hopv.." From 1 ?(to

rou ﬁ) h the omJnation 0 tt] vorrd arket
the avera e annua a,a e In real crude-oii prices In tlv. United States

8 MR i e o b s

One reason for the TRCs suc.ess vas that it did not exploit rt
market gower opgortunrstrcag The 1957, 1956 and 1967 Midd
Eastern onflicts offered Texa (g)roducers and the state of Texas |3

DU SRR
RS sa d/pso 4|d19 after UI[B%

Hors odptte en rate he rice run-
Rad Fost Co tro? d
Once o estic produ troP ached fFII capacit hn 1972,, the US
government had no ¢ orce? tically, at least) other than to do away
with import controls, Ieavrn consumers exposed to whatever ugheavas
n}rg t oceur in the oil e[n g countries.” Meanwhile natthon lization
the major (? crgnrn le* Overseas. concessrons Prl rowrnd
|n luence o1 Independe ts |nc udrn natronﬁ ] compa les Iike those 0
g 1, AP s T 0 ol
curta(tmen % tﬁe Ara% qrr)roducers which Woulanna ahard@ d) e
a “P le In ol n es ten years or even two years earlier é sfo
ene %¥ Esan or a few years dt ieast, hande contro
those markets to O

Panic Pricing in 1973-74 and :9~9.

QPEC's specta}cular successes rn the I970s)were dug more to
market p% hology than f P/ones direct mani urﬁtron of crude-cli
SUP plies. PEC er se dj en rneer either of the decades reaJ

ce eaﬁs they came mstea 0 t of consumer anrcs at sprea

Prarr(r)rua%h r%t\fogc}ﬁégma qetoahteCraStESe 6%8(: mereﬁ vote%(ggf?e] r thhee anrc
)

tablish the prevailin s ot Drices as *ke base
pnces?or ail oruge-ofl sales P g spot p
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Crisi rt)sycholo X was, thus the ke to the hort-term oil market
behavior t ratche 7orrces upward s srcal shortta]ll that
rovoreg e panic of 19 31974 as propor tr n r ater {
hortralls or excess s[%plres() at th rn ustr perio |cay
e ause of unusual we srness Cﬁ/ an there was no
ction In output at a rn]e |ate|y efc e fHe 1979 price spiral. In
ert r.case was the ctu orta e greater thag thes m of (1) the ol
t en ern consumed ty ectrrca 5 and manu actura Hant
% e ca acrt o use other ue estan by o dz
or pro ucin Jo S and uninvolved_ foreign produc rs an
the' inventory cus rons t at rndustry ordinarily waould have rawn do
In order to prevent market turmoil.

The price fly-ups, rather, began both times with a handful of large
buMers who believed' that the 'shortage” was real, and Who were thus
willing to Pay almost anyt rnq This crrsrs mentality da a powerfu y
Eerverse erfect on the marke rnstead of restrarnrng eman soarrn%

rices gave the shortage credibility a ate the pani
L i b e
rabepe’xamgtle o'?p\hhrch wa% ashion olf ? o¥n g%sopne tan s dar
In prrvate utomo lles |% practice alore f ly create eman
for"an additional 600 million barrels of gasolineJn the United States —
equal to about Three months of refineryoutput.

owever socially ‘rrationai that hoarding may have been, it
seemed quite reasona Ie af the rme from an ndividual com any or
consumer stand\f\)/ornt In 197% both the Arab producers % the
Western me ere rnsrstrng at the embargo an roductron cutbacks
were in fact_harmin te c0 sumrn countrie gresa ha passeg an
Emergency Petroley tr])c(att) ct Presrdent Nr] ad declare
prog y emergency" and equn allocating crua”-oil and petroleum

No one _knew how long the apparent shorta e would last or how

hi hpnces mrg t go before it was over henc% ade iense for anoy e
with a greferr osition In the al ?catron 30 eme t(f] ake everg
rice-c ntroIIe asolrne or fuel or allowed under e rules, r ardIe

f current need, Svery other consumer to tg/ as muc
revarlrnﬁ price as ecou store, Motorists, households, and busrnesses
all ? t 1o "btr un/ n %rntarn hrgh rnventgne In case thi 9
a ot b%d ater, v/hile producers, refiners, and others ex ecte
? oldin ?ro uct? for resale at hAgh rrﬁes In the future
Al these anticipations ot course. validate selves: supplies did
get trghter and prices continued to rise.
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The Role of Spot Prlces/*

Ol producers and refiners u%ual tr lan their p Vﬁlcal
@eratlons nd to bud Helr gurc aﬁ< ? ays and revenues.
vance, For th|s rea? n t gJ at bu the” wor ﬁcru e oil moves
r} "captive" channels. ? roducing companies to their own refiner
affiliates or on relatively long-term" contfacts. between ép? ers an
refmers. _'Spot" trapsac |ons — sales 0 smPe tanker or less
— usyalT acB?unt or onya ewp rcent of world supp utt are

an indl spensa art of “the tota market because t%e

compan over ent to dis ose o{ a temporar overs [p
temBor Iy S orffa 8ener surplus or orta%e equal to”on

three percent of total world deman may tuss s a surpl
shorta e amountm to |t3/ or one- hundre é)ercent 0 norma spot
market demand. As a resylt, sot nces ten to fluctuate daily ‘and

%‘?ﬁ?@ rI]eavells qnc% @B caIYil/ (:?1a/ngesowyan(§e |nV¥re OSFﬁ? or contrac

anaqres in crude-oil spot phces occasmnall heraId deep-seated
arket %es but more often ‘they are.only ﬁx g erated re ectlons
unexpected weat er or busmess con Itions, t dug or drawdown

|nve tories, .0r po |t|§al events. Mer some Suc ntmgency has/
cause spot gnces to diverge sharply from con% (} g Ices, the s ot
market ? returns to a relat v ){ narrow nces |n
|5|n|ty Rrev(?us C ntrac{ ricc le 873 t Wgs S eCIa a QFt the
respon %mt agen mwaa (\e/\t/g X A(teetrhtee1 gnsics 51‘ a1t9t73 4t\évn|8e19%e% B%
pognl o] S Db o i e
carneg spot prices. . This e(a ? OPEC's great triumph  which,
ronically, Is now begetting its downfall

The Power of Saudi Arabia and OPEC.

The TR de(sermlned rices bg/ actlveIP/ Jan ulat|n the a
ﬁate su g crude oil: as éate encg ha t toe
n on, tg r] thousan s of Texas producer ess o e|r
ﬁon |ct|ng indiviqual” in erest% and viewp onts
has” never ha ¥ authority over Ee d|verse an sometlmes
warring sovereignties tha make up its membership.

Nevertheless, | early 1970's, once the sur lus capacit
Texas land Loujsiana H (5 %sa %ared Saug Arab|a Iy Pse?f coﬂcel\)abi}/
could have takep over the TRC's &ancew ee ? otent #
authority came from acombmatlon of the world's lar est [eSeIVes. 0
conventional crude oil with a population on the order of oniy five
million. The Saudis have thus had the same mix of assets, at least
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theoretically, that earlier %ve the TRC its power — the ability to
increase Of decrease OUtpUt Over a wide range.

Proved zﬁnd indicated reserves in Sauﬂ Aragra number in the
hundreds of billions of arreIs — >how many hundreds, no one knows or
much cares, because it da qev£r been worth hdle 0 carry out the
Intensive “xpioration and development work neede to get an’ accurate
est ate. " The known reServes are In any event, so ar e an 8 aﬁg

evelop t at it woud take Saudr {abra only_a few months to H
ts ex or the current level of less t an 6 million barres pe

uctron was_almost 11 milli don arres Xlony orfe

ear ag o two or three years for r ||n? deveIoP ent w
nd cons ructron o gat enn mes an term nas expo fs clor z
could rise to someth |n% millign a]rres ag/ Indeed, hefor
the 1973 embargo, the Big oil com anies (the Aramco hareholders) that
controlled the ‘Saudi concessron were 9Iannrng for production on the
order of 20 million barrels per day by 1976

Saudi nc]arket power rests on the ab”rt to curtarl as well as tg
Ir rease pro uctron The country' sma 0 uatron has Permrtte
audi Arabia. o rg uce rts o tpu; almos{ _half over the t ear,
rom 10 mrlIron arr~" a |n %TSt 1 tl tq about 55 million i
Iy without suf enn? ISC orelgn-exchange Crisjs.
hroug hou the 19703 therefore, Saudi Arabra ith or without the
cooperatron of other QPEC nations, had much of the wherewithal to
stabilize the market in just the same way as the Texas Railroad
Commission once did.

1, a OPEC Mystique.

It was a worldwrge obsessron vrrth sc%rcrty, rather than Heliberat(e
management of total world supplies tat underpinne
n} sti ue and. locked In the I?rgh %rceﬁb EC dﬁcr(ee nh 1974 and
after "the direct causes of ~pan a vanrs oc rine

rmmrnent r source exhaustio In the 1970's [
spetctruan 0 parties V' Sh dnentrrey di tcerent world-views Xna (?Pte
rent ends.

Envrronmentalrsts hoped to slow the wasteful plundering of the
earth's ”i es; 0|l companies, were seekrng to, ward off price “controls
and ﬁ % s 0n thefr tax pr ferences alternative- ener% e reneurs
squgnt usrness itician$ found in the energy CrisIS a thora* equiva ent
of war; civil servants made It the ratronal for massrve expansion 0
therr agencies and Intervention into Fmost evedyt ing; an an army o
acagdentics, consultants and. journalists waxe rich amous h/
studying, interpreting, or advoeatrng nationa ene gey po icles, Eac
?rou Wanted to beligve, or at least’to pe]rsn]ade 0fhers tha% 'the e
s really here" — that OPEC's prices might have risen too abruptly or
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8omfort fut that,. in the last analysis, those prices only expressed the
ictates of geological .ecessity.

"Oil in the Ground is Better than Money in the Bank."

In this intellec fual climate, ea]ch price increase, reﬂard ess of its
Proxrmate cause, E ed convince the orl -exporting naHo that ' orI rn
er Jnvestment tj’:m one rnt an

octHroeuncoud remain vall 1or ust as roducers beli veé
B (? ) orf the arEet rn t% ?art

eca se It enco ra e em to
t at its va ue woul reg erint fl%u It was therefore the
mot eHectrve an durable] apon rn S rdeologrca arsenal

the organization had n entorcemer}t machin g H d did not
even a fempt a roratronrn? scheme until Its members did reduce
production 'when preservation of the price gains of 1974 and 1979

required it

When the QPEC nations cut back thejr total exrt)orts in 1974 and

a[%nn In 1979 rt IS rm ortant to note that they made the requrred cuts
Ividuall e¥n 0 Wrth ut cpordination or urging

necause tfe 0 e m r] thel}/ needed at the oment and

ecause the ere\re t t err 0l Id be worth mare later. 'Even/

he 19%3 74 rrce rise ha been S0 |mmenﬁe that most OPEC coirntnes

ad sy stan frnancra surBuses onyA era Ecug or n Indonesia
were In deficit. 19/5 OPEC as a Who ad a 59b Illion (or 14
gercentg surplus of exBPrt revenges over | gort exgen itures. . Several
ntries. understandanly, con?Iu ed that their economies couid n %h
r urther mcreases in oIl income without generating Intolera
Inflation and social unrest.
It also seemed obwou to the roducers thfrt oil prices woug
conti u? to advance at a er ratet] n their sur s cash would y
In rISk-free rnancrﬁl rnstr ent Kuwait, za and V ?ter a

tog}ether reduced t err ex orts mdr n arre
aPnce rises.  Saudi A a la d n one co's 20 n llion arreI

el M o ;frougtrgrrtr;rrmnetrrg e
Wta e Shan. in neither | rrcee Srrecedlpa%éha asosggheﬁaveea%\{/eroqemf\n
mrtratrng or orchestratrng the curtailments,

Thus, a short-lived belief in acute scarcrty twrce created a real
scarcity that eaused ?POt prizes to soar. A be Iearh ronrc ener

shortages would enge Eer a Permanent seller's t}hen ed
cers and consumers”alike to Btedpret an tHsua and erwrs t;r nsr
r 3/ writ. The sel

torer mark et p promenon & qhedence 0 0
trine that oIl In tﬁ A was the world's best rnvestment not(?rb
encouraged OPEC officially to adopt spot market prices generate
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con?érm é)ahrc it alse nabled those prices to strck In 1973-74., the
porld pric crude of measure att e Persian. Gulf) increased five-
J al terms, and then In (1]| &8 ain tripled (@ vivia contrast
to the ecades of tranquility under the T

The End of the OPEC Era.

OPEC's hold over worI ene markes in the 1970's was no less
real becaus rt Was mar oo rca However, the cartels
m% thque rs ore ragrre tha the earlrer market gower of Texas,
rc stemmed rom the TRC's rrect control over ro ction volumes.
h few 0’ cne materjal requisites or further OPEC success remain.
Its share oi, the world o1l market has fallen from 55 ercené In 1974 to
31 percent in August 1982 and Saudi Arabia's share is already less than
the share Texas held as ‘ate as the mid-1960's .

Some recognition of these shifting realitjes began to, strike the
F ti(dr Ieader(hc gonIy after two. delrbergte productrorﬁcu(t)s in 1979 ha
ocked In a_series of

V%e price Increases voted Saud
Arapia's actre the ave no

ecome more-or- %ss consrste with the
Ero es?ronso rnﬂdomso {mnrster Sheikh Yamanl, an ad long
F e cause o

Ip-service to t oderation and market order, EXpli
h)vo King the memor nh 138 amani cfarms to hgve
en rneereﬂ th 180 orr Iut — rncreailng1 productron rom less

than § million arres per dgg 0 amost L1 million, specificall rn or er
to brin Rrrce ?(\jvn 1o barrel and to' GPersuae
Partner gs ou éorn a pror tronrng ﬁcheme unger Saudr Ieadershrr)
N r982 after succeedin

9 00 well, perhaps, the Satr]drf ave abru tr{
reversed coHrs% now. cutting their exBort y nearly half in"an attemp
to support the $34 price.

But Saudi Arabra aggears éo haY]e been t0o Iah drsgovehn the
market power It alone possessed. Whnile the TR crude-oil prices
In the United States above short-term free-market. IeveIs it still ke é
them low enoug fo encour?ge ever-increasing oil consum tion ar
ﬁtave off the d Ye lopment o1 “alternative energy sources. e Saudis,
owever wittingly or vnwrttrngy had a key rofe in both OPEC Prrce

kes of the 1970°s, unleashing “inexorable and profound reactigns from
ot producers and copsumers, which today threatens to make OPEC oil
a drspensable commodity.

Confrary to a near-consensys .of industry, government, and th
academrc/con)éultrn ? munity Hu ing 'h 13/70% cru eorlrf
0es Aes ond — w utm ssrvey— to rrc c angis. In
P er prices have a profound effect Prtp too, but t

atron 1S t00 comﬁrex to pursue rn etar ere ny event non-

output rown rapidly and will continue to row Prodyction
ﬁom the Nortpt Sea Aasip eYn Mexico, ?or examplé, rncreaseéI by 4
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m||I|on barrela per dazv hetween 1977 and early 1982, and Mexico's
exgors — _driven no ?y economic necess coul dncre se
[1 qerS or more m|||| ﬁof barr%ls before 9 os‘
earR/ egd most im ortant%/ owever (S; 8 Ices %e S rmkmg 0|
dema F by red IC\? al energ?y consumption and by making Coal,
natural gas, nuclearp er, and other"energy sources more attractive.
The Flight from Qil.

After a oc?est dip_in 1974 total V\(Oﬂd il cgnsunwnon resumed
|ts ?rowﬁw inall tur ed n on . THIS ex enence
reinforce the | res jon” that 0| n]F vvas Insensitive pncg

changes, misiea n MISES as well as  Iinqustr EXGCUtIVES an
%\OVG ment oﬁma B?h |t roducm and oﬁjcongumm countries.

b oLute cling |n HS ol gom Aon was f,rst visible |n 1979: the
rest of t nﬁe %nallze world follo w() ear later, Hretros ective.
It IS remarkable how many were unabe to see what vas happening

ngon in 1977 forecast that US consumptlon of etroleum |IC1UId3
would % 20.3 m|II|on barrels per day in 1980, § redl te

as J ourIon har e e | ddeFverﬁz enr?tu mettlroo! 1 1980 %q tl?)(r)\tho ?Ar%ln%gd
orecast %4 m|II|on 2 ate as mid-1 %H ?F% rewseg Its
Pu ushe estlmate ownwards to 17 million ag ?per da while the

186 M

ndependent Petroleum Assomanon America had cgme down to 17.4.
At year-end in 1980, however, average consumption 10l the year stood
at only J6.3 million barrels per day.

The drop in total 0|I use over tfhe last three years a?d the experts'
%rdmess in tr]eco mzmg ? tre consam[ﬁtmg stem from pro our\d
anges in the structure of wor ener% which have ?ctual
een ynder wa ?mce 1974, From 1960 ?73 oﬂ prices were low an
e mmg In réal terms. As a result, a so ute 0|| consumpnon |n the
, nqustrialized countr es %rew at an annual rate of percent. Japan
e this rowt t a percent aver? de over the tf |rteen ear
dp fter 19 tﬂo(yvever t %L\adrup crude- 0| Prlce led T0 a
adual eveI|n emand ever w re oa oll_consump-
on In tne ind str|a|zed countrles drop ed SI(T; tly |n 1974- 75 growh

[)esu ed between 1975 and 1979 at? ? ate of aM rcent
tt |s artla recove dy only concea edt undamental shift that had
taken place in the world's energy-use pat erns

rMorr]et teHh rehanI ggocstslvﬁ)ns%pptlroorésn uresst||sC theoghange in %n
0||(7GDI% uﬁlnoo %\(t)erornsﬁn at annuaq rafe 0 ﬁ eFr)cent Fronh &
A i

¢ 13 geicent ahnual dec r e e e s
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oo, et arboethe'én”h"nrrenede‘é't%'vreeaa&?ot(’”t% e eont OPEe

Pnce surge and but cumulatrng response to the price
ncreases ot Jhe early 1970T From 1979 to 1981, oIl consumption in the
Industrialized countries fell 7 percent per year, and the oil/GDP ratio

fell at an annual rate of 8 percent.

Since the latter meas e regresent the amount of oil used p
unit of economic activity rather than an a squte fregure Its faII Im
that an end to, the Present recessron wr not be thé panacea, that u
of te energy industr nﬁ«y sts(?tr seem {0 anticipate, The
e has bee cast. %n t|n Ividya Lhom owner er tear
ernsua on outo f 0USeS |f the pnce o ome eatrng oil g
or.scrap their hew fuel-ef 'f %nt automonjles In response tP ower real
rices for gasoline. Nor will the constructron ﬁnd a homobre Ind stne
andon their new ener ettrcren]t esr ns. Those who Fttn uh n
gut and the current 'SOTtness” . 0 arkets; prrman to the wor
ecession forget that eco o IC rec verY will' mean a rg [)e rapid
rephaceme exrstrnﬂ cles, industrial a%hmery an urldrns
With models desrgned since 1974 In response to high energy prices.

Except in a coupée f OPEC countnes N0 new pase- Ioaﬁi electrrcal
gener ting’ plants ne %/ oil, or ar]ge scare oil-fired boilers o olqey
ort een built since the mi over the past deca
mdustry has been reIentIesst convertin exrstrn oil-burni ge quip men
to coal’ natural gas and other enerP y sources, Because cf) nges In.the
world's' fucl-use atterns are ene all embodred In, Iong -llved capital-
Intensive invest ents chh as ouildings, .tr pﬂrtatrou W ﬁ and
Industrial machiner dy e extended (f as_ taken the 1974
prrce rrses to produce an abso ute ecrne in oil consumgtron only
g e M S RS s W
anJo suggests tat t ﬁ\ time h h ? rrcesg%t [1)87% 1882 wrﬁ
|anuence consumption patterns for man more years, even bl world oil
prices now fall as rapidly and as far as { €Y rose in the 1970%.

The truism. that the WPrIds petroleum resource |? finite thys doe
not mean that oil &n es will continue to rise. The werld has no eman

3ru e? as such, but only for the heat, motrve power, and ch emrca
uilding blocks it provides, and on]g tor so long as It 1$ the ch [e eé
ource ‘of ese 0ods. No mater scarce natural petro eum v% S
ecom thelr |ces can not rise and remain above the cost at which
each o these wants can be dispensed with or served in some other way.

.. It should be farrl obvrous now that predrctlonso $100 per barrel
0il are Indrcrous t$ P barrel, oil 'was already maore expensive
than coal In most of the wolld, and had consequently priced itself out of
electrical-generation and other large-scale stationary-heat and boiler-
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fuel marke t well under $50 per bar eI iven a few years for

mar infrastructure eveIo ent, liguid petroleum “producs
e become mar |na even as fransp o tation fuels |nc easrn

rep ace some combinatjon o com res e and liquefied hy rocar

ases and alcohols. A world that 1s already fleeing from oil

arrel would hardly have any use for it at two o three times t at prr

This d namrc does n?t bode well for OPEC, or for the abilit
u | Arabl gnm[t e to maanuIate or stEbrrze tge ma t
when eman s rst e power 0 aprrce maker teste Can the
%trons many of wh om-are deeply” in debt, now afford to cut
bac pro uction as they must?

On this point tog, t é)PEC of 1982 is. as urffereﬂt from |t?
Predecessor the Texas Railroa Commrssron as |t |s rom t
he mid-1970s om arrng OPEC with the 5 It s ssentral to
remember hat the ommission's owgr deveope dur|ng the Depres-
t?” and that |ts institutions were srgne expressly”to manage, a
rgnl)c excess of rt)ro ucing ca acrtg e that excess was gone; the
ecame Impotent and ecn omically urelevant OPEC, Intontrast
s owed Its mus e under tota y osrte conditions. Tt twice serzed
UP nabrre moment of consu nic, convince self consu ers
hat abper anent woi scarcit eerte or a W e
reap e t ene a seller's mar et even arter the oundatrons 0
that market had vanrshe

%re IS little prospect that OPE% cap func ro effectively .in a
chronic ers arket, especr the a e organization
current int rna ssen rons d the precarious rnanca Sityation o rts
members. At ItS Marf 198 meetr the roug made its Tirst serious

hane e b
o day eoq/e rtg uota |y H bB/eore éNron

e/eerne %a the sgle adyocd %“g : mr %‘rc on
had threat dto tart seIYr ? Je than it assrna HS mrIIron barr%
t] t er countries didn't get ir line, and in u%us the
u |s w a ar ady reduced their o tput by 45 percent | Lﬁg
é)spor n 4 “marker price, were also”hinting that they wo
rncre e the rexports if the cheating didn't stop.

Even holding the line at today's production level is not enough to
bolster OPEC's flag (ﬂ}nﬁ rr])ower as WorId oIl consu gtron continués to
shrink and the Bvro on of non-members — especially Mexico —
continues to The or «nhzatrnh as a Whole must som \gr mana e
o0 reqluce gro uctro even urt er | Eresent 8rrces are 10
membper-nations rrh VI uaII}/ ace internal problems and pressures that
urge them In just the opposite direction.
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The Cgreatest source of downward pressure on Bnces IS the shakg
financial condition of the ex ortrng% C Hntnes a drastic turnaroun
from the situation of 1975. Sihce 1973, the OPEC nations' spending for

%orts has risen .af an average annual rate of 30 gercen because of
Itious Industrialization plans, in every one of them and extrava ant
purc ases of mrIrtary hardware |n many. Already, the combinatio
ecrnrng demand and rapi Ov rrsrnr? expendrtures has resulted
trade d frcrts for aII but three OPEC niembers.  Unless oll roductron
0f. prices ingrease sh arprv vergl member, including Saudi Arabia, could
slip into deficit by the end

These. deficits, exacerbated by the contrnurng Iran-Iragi war, are
areadv beginning to take thegr toll as the most hard-pressed’ countrjes,
In seafch 0 reve ues to pa or today's |mIports produce as muc or as
he v can sell Moreover declining or even sta e prices and rea
|n atron adjusted) interest rates at theiy h| hest eve In hrstor
or%a g or in the ?round IS 3 better | ve ment than mo v
rs o solete ev% or countrres t at ont ave an Immediate cash
vY] ?rer n-exchange deficit, In the. 1 ﬁ IS har or even a
cash-surplus il- ex 0rt r 0 avord recognrzrneg al "oil in the groynd is
%non earnrn? asse whic ou ht t0 he cashed out so the proceeds can
e rnvested n hrghevreldrng1 |na cra Wstruments This doctrrne IS just
ﬁ%tt(rHenanmm(a ust as selt-fulfilling today as was the opposite
on i

To put OPECs weakness into further perspective, consider the
following:

& August 1982, world crude-oil production was about 54
nl)rllron barre er day. Out of t]hrs total the Saudj share was

out5 mil |o or 1 percent all of OPEC was ro ucrn about

H“ lion barrels per day, or 3 ercento Prﬁ)ey f new
production In non- OPEC countrr S urthe S in con
sumptron were {0 e%ua % Percentﬁ present w d_demand
OPEC's members would have to reduce their own pro uctron by 37
percent in order to defend any chosen price level.

Saudi Arabia, which has aIready rgducd its jxports by 45
ercent over the (Iast ear, can not “an | not a ommodate

c? this burden s a 10 ﬁ)erceﬂt shift_in wor gxy
e an woud e just about equal to the cou trvs curr nt ort
v ume. tirther growth In non- OPECrf u |on an a fur e
all .In world_ conSumption are not on LII Eear
Inevitable. Tus Saudi AraBras reign & world price- ma er is
ending virtually as soon as It began.

& Conservation, fuel-switchhg and rec ssion caysed the non-
communist world's oil consumotiort to fall by 7.5 million barrels
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dag Petween 1979 and mid-1982. If consumption declined tf

uch over the next two vears OPECs output wou
a e 10 a y an amount e ua to, the combined 9pro uction o
Kuwait, Lib t/r %erra and Indonesia In August 1982, or by 68
percent of clrrent Saudi output,

OCrude ol productron from Iaskg exrco an the North
Ssa increased by mﬁre t arrels per. v between
1977 aan 1981, “If a noP OPEC rogucers were 10 incfease t err

output another 4 million, could marn%arn c?ntro 0
grr es only J_its member, couI cut pro Hctron at least the
qurvalent of 73 percent of August 1982 Saudr Arabian production.

oPrﬂduc[to from fan the world's former number-two ol
ﬁporter en 4m| lon barres er day f rom TS 1974 p? ak.

ormer num er three expor er, Iraq,, 15’ producing 2,6 million
Barres perd less than th% (o a it eacged In 1978, t the war
etween tes countries shoul thev returne to the
A Lo et rlgt%attﬁén b %h”%smoth% ual 1090 percon
of August 1982 Sa Al producton by | P

*Finaly, v nanc the last three qgvelo ments ail took '
PlacF and | OPE OP o sustain world. prices at current
eves | woud have to n aces to cut production by least. 12

million barrels per day — 75 percent of the ordanization's
current output, or 231 percent of August 1982 Saudi praduction.

The range of conditjons within which OPEC, Sau I Arabia or
anyone can continue to Ictate or_even de[end the | eve of rl%
g ces. i t us extreme narrow. . The rec ess op%ort nism that e
way rntel srsnwtakrn% its toll. Vge an es rnsu

demand a verse to OPEC'S Interests een ver
srnce the cartel's first big cou H 1974, these c nF ecom
visible to ever dg/ tem tfl et at bee gP(Fc 15 '
Pﬂower will varlish dlong. wi oecastso re lar or he wor

arket will soon e, n‘ it IS not already, out o anyone's control.

What Have We Learned?

A big new drsturbance in worl orI markets (iould ﬁ]sh prices
either up or down trs still concerva le, bare atash arR
economrc éurn n exceptiona|l coId Wrnter could combine wit
he fl (Jn Mrd Eastern oliti c% crrshs d send prices so%nng
or a time t Ieves signific ntIy above those reached' in 1980-3L

The probabrlrtre however weigh heavily on ‘he other srde

There is a huge overfang of excess roqu ng,.capacjty I th
exporting coun?rres Sev graI of them ae rn(hggtrscgladr tress; Mexico
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in particular has both the abiljty and a des{aerate need to ncrease oll
exports. Meanwhilg, the Brrce Induced flight from oll Is still gathering

momentum that will not be spent for years no matter what happens to
orI prices today.

AII of hese 0rces toT?ether not dto mention a Worlﬁtwrde econo

mic slum t s far fro over, add up to rrresrstrbe downward
res ure N or rrce Prices must eventually an te mus‘
subs tray The errous uestrons thert wil
smoo y o cha There 1S

trca o(\!v e\x |
str asrver o chancF ces cou fgrm for eeks 0 months or
even — given the uplikely co ncid er]f vents decribed above —
l)ncrease e more BHt a'market collapse this Xear or next has a tar
88%!onls % r t?te 19a collapse every bit as spectacular as the two price

Looking ba]ck acros% the years of OPEC an Energy Crises to the
relatrve tran%urlrt of the TRC era and beyond, tnherg”are a several
essons for the futute.

1. Worldwide scarcity and rising real resource costs
had little or no direct responsibility for the worldwide
energy-price upheavals of the 1970s.

The earths's known resources still include plenty of crude oil that
could be develo e ro uced at resource costs {capital, material,

labor cost elow ?3 >1] prices.  Considering these
resources along, there IS enough OW- coat oil left to satisfy the’world's
current rate of consumption for several decades.

2. In the absence of an effective price-maker like the
Texas Railroac Commission, crude-oil markets are inherent-
ly cyclical.

Oil demand is highly responsive (“elastic rice. changes, but
this response 1S very s?ovrt/ hegause ?é Hse pa}terng Bgcﬁ
capital Ig')oo s whose turnover |s measure In ecades rn S, trans
Eortatro equipment, In ustrra machingery, and pro uctron 100ESSES.
or the same reason, demand Is exceedin g/ Inelastl rice changes
In the short run.  This contrast between hort- an term pr e-
respor.r.iveness inevitably fosters cxc lical gprrce ehfrvror In the "1970s
short-term price-inelasticity Spawfned a steep C%C ical U swrng after
years of artifically- marn ained stabjlity, and In .1 N long-term
orice-elasticity finally began fo show' itself in the be Inning of a
downswing.

If there is no sur e-tank" or "damping" mechanism comparable to
market-demand prorationing, moreover—
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3. Market structure and psychology can exaggerate an
episodic oil-price fluctuation, up or down, far out of propor-
tion to the original supply-demand imbalance that triggered
it.

, Invegtor accumulation or Irriurdatron| the financial posi OH of
major producers, and consumer panic can all ?ause martTets to benave
e ere over a sh rt-run” that c last Fevera ears. In a

ﬁer}/o the " norma su pg gman aP an 0 rice rise can fqr a
while create an rHcentrve to puild inventories, a ustarne price rises
can encourage te withhqldin pro uctron p tr})]rrce re uctron

likewise, can Yoke Irqurdatrgn of 'Inventories and the expansion of
output. As a result

4. A small excess of demand or supply, real or
imagined, can send the market soaring or plummeting far
beyond the price level that ultimately could have brought it
back into balance.

Thus, there is no stable e(Lurlrbrrum toward which an unrequlated
etroleum market unfar mgﬂy nts" once |t 1S drsturbed The uphea
Eals of the 1970 V\t hich rrﬁ é)rrces well above an¥ level that coed
e sustained n the long. run ave now set the stage Tor a descent far
below the range of sustainable prices.
5. No cartel or regulatory system could have held
world oil prices at the low levels of the early 1970s, and
none can do so in the future.

Before 19 3 state requlators jn the United States and i Qe cartel

mternatrona mpanie mar[ttarne rices  that were ove the
s ortes ter mar clearrnﬂ evels th ich were still so Jow th
|na anspo ation-fuel markets (even capt rrn
roa s c ear re eer po er db ele trrcrty enera coa
a exetrn sma corner 0 nite Stta wuagr(swelpt coa
rom te Wor ds marhets for rndustrra n anic-
chemrcal feedstocks, T rise rices were, at the s me trme tg w 10
perpe tuate the surreJlus oll-pr ucrnq C Ipacrty in the United_States, to

fh the tate ators oweq rpar ket ower] Though the
words stoc ver ow-cost o1l was still |mme se te loss 0 sare
ca?ac|ty in the United States conger]trafted the E)VY mgreas
curtal Qroductron ragrdy In a handful of economically underdeve oped
and politically turbulent Countries.

_The probtenl) therefore, was n% fanent worldwide scarcrtg
?f ct\eap oI, but ra r] sene of short- teﬁm oll-deman
lexibility, together with the drsappearance of the short-run- supply
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flexibility that had previqusly been exercised. by governmental and

Prrvate r%strtutrons thgt hag e/re conscrciusf str vn¥ gfor m rk tor%?er

n these crrcumstances a reIatrveI a rtarme to

roducers o enly armrnrg at marke rsrulotron could an trr er an
exp osron of prices, If world oll prices now f II t(f

eve } Jvn constant-dol ar terms% once more, a world-wide energy
ould be with us again sooner or later. Likewise, however —

6. No group of producers could long hold world oil
prices at the high levels of the early 1980s, and it is unlikely
anyone w ill ever be able to do so.

Today's prices are not viable because they are well on the way. to
ricin oryoutp ? oﬂr the mdustrral ueTs mar,ket ande emarketyfor
etroc emrca fee stocks roIong ed, today’s prices would even begin
oehode oh onopoly In tra poH tion-fuefs markets. Ofl at $30 and
ug as, therefore, %arantee t emer Pce of excess roducrng
capacity not i just one or a handful of political enfities (Texas an
%ngsrahneaglfggeexample or Saudi Arabia, Kuwart and Abu Dhabi), but all

. Market stability at any price requires the supply-
demand balance to respond promptly and in the normal
direction to any price change, and prices to respond prompt-
ly and in the normal direction to any change in the supply-
demand balance.

if the world is to avoid reR eﬁed vrolenf swrn%]s rr] oil prices,
market arrangements must he such that a small rise in oil prices can
cause either -a sizeable increase in effectrve qil supply or a sizeable
i:[ﬁcrease in ojl consumption, Of hoth smal| dro rrces must,

Ikewise, be able to induce a prompt reductron n su ply o Increase in
consumption.

8. Short-term supply-side adjustments that foster
price stability rather than instability require a TRC-style
price-maker, but none is now in sight.

supplier or group of suppliers that hopes to requlate the
i egnrlrp rPepwrll to S g J

CISIS

markeé n/rust have the nd t erninorId 01l prodyction

uwar to satisty any sureo emand 8r supP terru ron or ore
Porta tg/ ? to er 0.1t downwar H er to m roo

su uam or slu vrP emand. The system run

nderprrced ay It Ipo 0rto rncre se outﬁut henever it as nee

L(4) as_such ‘neve either the WIll Or the capacity to take

[es onsrbrlrt , audi Arabia — out of greed or ti rdrt ., We ma
never know il b?ew Its chance. It has now gverprrced awayyrts abrlrty
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to reduce production sufficiently to support world prices at present
levels or, nt%st likely, at any IeveY PP P P

The onI%/ plausible new cangidates for rrce -maker may be PEMEX
EMexrc?s state oil company) an th US'S ate c Petroleym Reserve
veP onﬁ of them maneu ers, rtse\ qtotberr tstrate csp(?t In the
world market, owever there is on arest ch ance mestic
Polrtrcs In t e( Unrte Staées or Mexico would permit either institution
0 move urc Ind eR ently and responsibly enough to serve as the
world's ol -supply balance wheel.

9. The only price level that even a supply-side price-
maker can maintain for long is one that fosters demand-side
stability as well.

10. Specifically, the range of sustainable oil prices is
limited to those prices at which oil, coal, and gas are
effective and close competitors in the worltfs markets for
electrical-generation fuels, industrial boiler and stationary
heating fuels, and petrochemical feedstocks.

If the rice of oil remains within a range where oil, natural gas,
nd coal ef ctrv com ete for indusrial “sales in North  Americ
ne, and 1a, many of the wor rg energy, consumers w |
rrr rt WO thw rIe {0 rnst I dugl or_muylti-fyel. capacity, ex res
order to take advantages of small shifts In re atrve ICES. r
o a large consumrn sector to swrtch f rapr rn res onse t
changes “Iin relative ue rce or availabj ould ree
erverse. market ehavror ermitte a mar e s to
xplode r to globa crrses onsumers sim ret
?r?ar et } aé %rk usjo sor hegﬁzuaqhs aortatlgnr?rls I Pus k
reater (s eman srde Hexrbqrt %& the m re mogelgt will

e worl f0r @ supply-side” pric maer | the ess
0Nerous erI e the rice- rﬁg er'c taEk rr one s strh neeg ; agrd the ess
ggﬁnsaege an incompetent or irresponsible” price-maker will be able to

11. The most stable and easily sustainable price range
is probably on the order of $10 to $18 per barrel (rn 1982
constant dollars), delivered to the world's major consuming
regions.

Unlike pre-1973 nPrrces the $L0-t0-$ 13 prrce a é;e 5 nr%h enough
to cover the cost of rnrngbanel transportin gS coa Ing |t In
an environmentally acceptable fashion, almost but’ notqurte everywhere
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rn the world. These prices are also high enougsh to justify shrpﬁrng
%uefred natural gas (LNG) from. an%/ low- cost rod ucrn% area
tidewater. to amost any ‘port rn he wor {ust l( ?

transcontrnenta natura prﬁernes (thoug may e not the Alaska 0

Yamal pipelines). rrce In"this range would still Ieave 0il holding. a
%rgnrfrc nt fractron of the market? 0 electrrc utr ity and industfial
orIer es and for pe}trochemrca 8 ﬁ HX rce . excursion
outsrﬁ this raqge owever, would still car H reat of stee
grrce Bctuatrorg rther away from, or substantially overshooting, an
ttainable equilibrium.

History. offers some e rrrcI ort or the viability of a lo
term worfg Xrl price rnmh én % (5v Seays ofgﬂia%
oIl price records In the Unrted States t e avera e rrce rn 1982 dollars
has' been almost exactly $ barrel an esprte an average
fonstant -dollar price quctuatron of more than 20 percent g uear no

term trend can. e det%cted éT e avera e 1982 ollar

rice
etween 18/ 1925 was $12.96 harre|, a average price
etweep 1826 an 1980 wa 3.04 rbarrelr)] Thus, ﬁre saF1 % guess

Bl U P ) e o B e

12. These generalizations do not warrant a forecast of
a $13 price, or any other specific price at any specific
future time.

In the absence of a_secure me hanrsm \?ettrng world orI prrces
into this range and keep rng them t ere for several %ears ang rn th 3
absence of a competent and responsible successor tot e Texas allroa
Commrs?ron the rospect is for wide and unforeseeanle fluctuations rn
worL (Prrces ke ‘those that occurred before the TR {00 contrg
In the mi The managin drrector of Royal Dutch Shell D. de
rr ne, sumrgarrzed the ne ou og \g en’he wrote that “we are

r a period of severe an unpre rctabe rscontrnurtres he most
ambrtrous forecast we dare make with r confidepce is that —
wrwout some new market-ordering mechanism, which s not now in

sight

13. World oil prices will fluctuate both randomly and
cyclically. In any given future year, however, the most
likely price will be far below 1979-1982 levels.

In summar}/ there is no basrs rnr? ologg resource- economres or
history for predicting a never-end rn% increa the real price of oll,
Private _Investments and governmental rnstrtutrons founded on  that
proposition are sure losers.
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NOTES

*Connre C B I W, rcheIIe CeI rier, Gredg K EHckson and rnuel A Van
Vactor a elp e &teve op t e concepts In this Njer an rrf}/ thelr
expression:; M Iman’ providea useful corrections and suggestions.

1. "QPEC Will § Yel OLman |-Iammer Says Assocrated Press story in
Seattle Post telligence.’, July 12, 1982, B8

2. For the history of ol fonse*vatron and th rrse of the Texas Rarlroad
ommrssr?n see Wallace h % Homan, Economic
spects. ot Ol Conser atron Requ t %Itrmore 1ne fghn oPkrns
nrversrt¥ Press, 1 Pép cD?na etro eum
onservation the Unr d tates onomrc nalysis, (Baltimore:
The Johns Hop rns University Press, 1971 p 29 ",

3. From the July 1882 Scientfic American:

The history of the drscoverres |n the Pennsylvania
fields has been“one of a series of disappointments to t e
Producers From 1866 to 1872 the price er barrel averaged
rom $4 to $5 and the producers were making money
raprdh{ Then the frel in Butler County was struck, and
from that day to this the production has been greater than
the consumption. Then came the Bullion pool with its 2,000-
and 3000 barrel wells, which forced the price down to
$1.50. This field was soon exhausted, and better times for
the producers were at hand when the Bradford field, the
largest in extent ever known, Waﬁ opened. Then Bradford
began to,decline and again a silver linng was seen, but again
disiappointment came.

In May of last year the first well was struck in
Allegany County, New York and a new_field_was opened
that"sodn more than made up for the decline. Then was the
8reat 646 weII struck, and wrth it followed disaster to_ the
wners of we sgg]enera ly, and lower-priced oil than since
the summer of wh en for a time it sold for 45 cents a
barrel.  Where the next field will be is only a matter of
conjecture.

4, Foratﬁoagrséo% n?rfsslro rPoorrtr rl:r%rgltorptlsPr cludrn% tvle rnflueenr%eJl no e Toraa
2t}eumlfatgla%et (Baltimore: he ohns Hopkins Unrversrty Press,
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D. Lovejolv] and Homan, o 1p Cit pp 265-285, and the Cabinet Task Force on
ort. Control, 0jl mport Uestion L{Washrngton US Govern-
ment Printing Office, 1970 ). pp 24, 121, 216, 242-246

6. Adelman op cit. For a history of oil prices during the entire era, see pp

131-191,

7. M A Adelma, "Coping with Supply Insecurity," The Energy Journal,
October 1982, pp 1 p6g PRy ) Y

8. On the role and operation of spot markets, see Papl H Frankel, Topical
Problems gLondo Petroleum ‘Economics, Ltd), July/August 1973, 8

January/February 1976, p v and 3une 1979, p Xvii-xviil.
9. Estrmated proved reserves as of Januar 1 1982 can be found in Robert J
Enrigh orldwrpe eport,” Oil and Gas Journal, Decemb %r 28 h981,
pﬁ Tre Jourpal lists Saudr Arahia’s proved reserves as_164.6 b illion
John Biair in The Contro o Orl (N w York: Vantage, 1378). pp 18-19,
uotes Yamani a yrn | Arabia's true reserves’ are more
an two and a tb es t e ujtra conservative numbers' at which

‘proved reserves' were eing carrre

In 1972, James Akrns t mbassador, to, Saudj Arabia, told

Senator erke Gravel and oneo eau ors t at S udr Ar ras [ESErves
were "rea rstrcaz at least 700 lllion arresan prob a y closer to a
trillion." At a Ceéntral Intelligence A ency rre ing one of us att ded
n 1975, an Agenc spokesm N ?ave most the samﬁ e trmates %
fom_a common sour gof the ultimate reserves In the known

%audr Arabia. He added that Iraq's reserves were probably aImost as

I
. For qur present purposes it doesn't matter which of these reserve
estimates IS the most realistic — _even the most onservative of them

les tha Arabia 1s srcaIF capable ofC roducing consider-

a'BP more tnan Z(d) mr“ron barrgrs per d)ay uP tenout aan new (i cover?es
10. See, for example, the remarks of Jahangir Amuzegar, Iranian Ambassa-
dor-at-Large and sometime $etroleum minister,”at_a 1975 Salomon

Brothers _conference in ond Petrgleum: The Economics ot
Current Pricing and SupJoy Policies London gﬁbro Press 1976, p30§

Notwithsta Western calculauons ar}1 [prorpectrons

to the contrary, m% mbers be leve therr ol
reserves unde]r roun wr e worth more rr\ future
compared

p/resent— even with accumulated returns
on the rnvested revenues

Adelman makes a plausible case that this notion is.economicall
fallacious and, E] rmplrogtron cynrcaF an deq Berately misleading. M
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A Adelman, ."OPEC as a_Cartel" in Griffin and Teece, OPEC Behavior
and World Bil Prices, pp 38-535

Hov¥ever,_Ade|man's ar%ument that oil reserves never e?rned as
much TI_S inancial Investments rests on discount rates } at reflect the
short |ife-expectancies of .governments In Thqu World oil-exportin
coyntries.  This approach ignores the ideological content of nationg
go ICY In such countries.. Economic ohw In most OPEC nafions 1s
Ither .made na%mnahst ureaucrats who view their nations as
something diffe enﬁ rom the resenteqovernmerﬁ, %r bx heads 0 .shat.e
who beliéve that their person ar? identical with' the nation, which 1
Itself immortal. . Eit ﬁr casg esults I Iow%r discount rates an onﬁer
amortization periods than Adelman assumes for a non-ideological world.

ole gl S BAESIS 8150 VITHELY, Asmisses the Specic, eapgica
I[-reserv - inv .
Olg?i(:O %oies}%en were dpoubtless sincere when t eg |n_3|steH tﬁat the
asset-value o* their resources was a?_prematmg at a h|%her rate than
Fhe real rate of []etur on, risk-free mar]mal investme ? My eqround
or acce tjr}]g su% Pro essmnﬁ at fage value stems hoth ran P rsona
contact wit ,‘ng -placed and lowly elleylers, and from the fac thgtp
Was In the .0|-extporters Interest” that they and their customers. bot
believe their motives were somettt)un moré honorable than 5grged, ang
thelr Productlon-schedulmg was built on something more Substantia
than simple opportunism.

At the same 1975 copference one of US directlg addressed
Amuzegar's 1975 argument and anticipated Adeiman's 1981 argument;

To Karl Marx, who %ave us the concept, "|deologly" was
a hody <f doctrine that provided a religious, moral,. or
Sflentlflc ?,Io,ak to seIf-mt?rest. Iq_eolog%/ 5 In the first
place a political weapon: It they believe i 1t, Its sponsors
can draw from it ,morfll fervor ?nd confidence of succ?,ss.
And an eftective igeology can also captivate or neutralize
its adversaries. Believing one's own Rropaganda uncritically
$or that of one's ogponents) has, however, led to some
emarkable foolishness, a3 various Crusades from the Middle
Ages to Vietnam have shown.

| suPOpose that my message today is not to take OPEC'S
rhetoric too seriously,” nor thé opposing rhetoric . . . TTie
conservationist element in OPEC doctrine deserves more
serious attentlothhan its profession of solidarity with the
poor and exploite _ever¥wh_ere(], particularly as it’is a notion
shared by a rich, industrialized non-OPEC oil producer like
Canada and by a variety of environmentalists and Malthu-
sian doomsayers in all ot the rich countries. The common
theme of all’ these parties is that mankind ought to keep its
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cheapest ener urce, petroleum, in the ground because it
TI e more vgat¥ua le in [Fhe future than it rg today.

This proPosrtron cannot . be dismissed out of hand.
There may well be some producing country or countries with
reserves of only ten to fifteen “times current productron
without the hope of major new discoveries and with on
Irmrﬁed oBRortunrtres for Beluctrve Inve tmental
a co try could reasona Kestrmate the so-calle user

cost of its petroleum — the present value of future
[0 uctroH r %n up by roducing today —  to be as reatﬂ
reaterﬁa tecu re t world price Suchacount gt
easonabr// elieve, In other words, that Hts 0il cou
ﬁrahe In Value over the average lite of Its reserves ta
Igher rate than the rate 0 arnrn s on risk-free foreign
rnvestment rrt ma believe that the risks — marketﬁd
Polrtrca — a rer%n investments are reat that

é make srt)ecu ation 10 oil inventories at o e a more
prudent investment.

| am not certain there is such a country — byt that
country surely is not Iran or Venezuela, WHQSE. ability to
absorb™ foreign ex%hange in profitable domestic invest ent
ventures IS Msatiable, nor rs it Saudi Arabia, W 0se Potentra
reserveg are S0 huge th a the rese t value 'of a barrei nt oll
not pro uced today Is truyne ligible.

. No, to each of these. Fou trres Irmrtrn\g B riuctron IS
ratronal not DECAuse Its oi be more valuable in the
future but because less production means higher prices
today. Conservation, however, sounds more noble in the
producers' own ears than maximization of monopoly profit,

%rt appeals to a. fashron%ble Intellectual current In the
rrc

s mrn nat rons The. con ervatronrst rhetorrf
there or rtrcudaJy tfectrver eo grca weapon of t e
cartel, asis_added)(A R Tussdng cussant commfnt
on sgeec eyr ecretary -Genera

muzeg Enders " Assista Att ecretar
tate 'for Econo rc Affairs:” Adeiman:” an

e
Director of Petroleum Economics LtH op Cit, pp 41 3

We neect]not be overl sk ptical abo tthe OPEC natrgns belief in
E doctrrne that helped nrrc them when the same doctrine wa?
elieved by so many statesmen an scholars th udrn the ma orrtg/
ener%g conﬁn]rst ?rn urope America, o use it to ra lonalize
polici mpoverish t err own nations.

11 Youssef M Ibrahrm "Saudi Role in OPEC Under Siege" in The Wall Street
Journal, July 21, 1982, p 33.
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13. "Oil Nation Warns |ts P rtn rs , Associated Press story in the Seattle
BPstIn ev lgencer, Ju% 818 RB9 n Saudl Arabla's threats, se
att's am July 13, 1982, p'1A.

19. I% de Bruyne, quoted in Petroleum Intelligence Weekly, June 19, 1982, p
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TASK 11: FINANCING OPTIONS
SUMVARY

Task 11 was prepared by Acres American to set out what they
considered the most viable financing options for the Watana phase of the
Susitna project. Task 11 also includes comments by the Alaska Power
Authority's investment advisors.

The pre-conditions laid out are (1) an acceptable cost of
electricity in the early years, (2) meeting the debt coverage, (3)
acceptable levels of borrowing, both G.O. and revenue, (4)acceptable
level of demands on available revenues of the State.

The four options are:

* Option A -- state appropriations of $1.4 billion in 1982 dollars
from 1984-89, with revenue bonds after 1989

* Option B -- the same as A but with $1.8 billion

* Option C — the same as A and B but with the state appropriations
guaranteed through a constitutional amendment

All options assume that no revenue bonds could be obtained in the
early years (1985-87), and that revenue bonds sold after 1989 would
require the backing of the moral obligation of the state and would be
based on "sufficiently rigorous"™ power contracts so that they would not
"to any significant extent" rely upon the state's credit. A key
condition would be that "power contracts providing for such Revenue Bond
financing are obtained and are in place before any major capital
expenditure is undertaken."

The APA's investment advisors have revieweu the options and
commented upon them. Their recommendations are:

* state appropriations should be funded during 1983-89

* prior to major expenditures definitive contractual commitments by
participating utilities should be in place

* significant borrowing should not commence before the late 1980's

* prerequisites for issuance of bonds should be (1) definitive
contractual commitments by utilities, (2) updated economic and financial
analysis of the project, and (3) resolution of the question of tax
exemption of bonds

* rather than using G.O. bonds, borrowing should be, to the fullest
extent possible, by revenue bonds secured by long-term power sales
contracts with participating utilities

* over the next two years, the preconditions of financing viability
should be resolved
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ALASKA POWER AUTHORITY
SUSITNA HYOROELECTRIC DEVELOPMENT
FINANCING OPTIONS

1 - OBJECTIVES

The objective of this report is to set out the currently most
viable-financing options for the Watana phase (1985-1993) of
the Susitna Hydroelectric Development together with the com-
ment of the Power Authority's investment advisors (The First
Boston Corporation, John Nuveen & Company, and First
Southwest Company) on the impact of these options on the
credit rating of the State of Alaska and on other related

i ssues.

2 - ECONOMIC CONTEXT OF THE FINANCING PROPOSALS

The economics, marketing and financing of Susitna will be the
subject of a final review by Acres American in March of 1983.
The data utilized in this analysis however is, with minor

modification, based on the Susitna Task 11 Reference Report.

Some amendment of the data used here will then arise in the
light of the March 1983 review. Our preliminary indications
are however that the probable revisions will not materially

impact the conclusions which may be based on the results
presented in this memorandum.

3 - BASIC POLICY ISSUES: RISK AND TIMING

The Watana phase alone of Susitna wi.ll take 10 years (from
the present stage of FERC lice ;re application) to complete.
It is also clearly apparent that it will not be possible to

produce wholly certain forecasts of the underlying energy
economics of the project nor of the availability of State
revenues or of the competing demands for State resources



which may arise over this extended period. The requirement
that such forecasts be produced as an initial pre-condition
for authorization of development would therefore effectively
preclude Susitna or indeed, any long term development of
Alaska's natural resources.

It must also be frankly recognized that-.risks mirom erroneous,
forecasts will arise from proceeding with Watana at its esti-
mated capital cost of $3.6 billion (1982 dollars). These are
primari ly risk:; associated with load forecasts, interest
rates., inflation, etc. But it must be recognized also that
risks will ariue through not proceeding with Susitna since
this will force Alaska electric power consumers to face the
alternative risks arising from the estimated $1.7 billion
(1982 dollars) of capital cost for fossil fuel plants and the
risk that these plants will also require meeting the ever-
increasing operating costs reflected in Exhibit A Moreover,
these other options also involve risks from forecasting
errors in the load forecasts, interest rates, inflation, etc.

In the Watana investment decision, therefore, the issue is
not between risk and no risk, or investment and no
investment, but only between one set of risks.and another and
one set of capital expenditures and another. The financing
optioms as developed below therefore endeavor to reflect
these risks in a realistic manner and provide for
development/financing options which effectively minimize
these risks.

[t is an inherent characteristic in the very magnitude of
their financial requirements and the complex political and
economic issues which they pose, that "mega-projects™ such as
Susitna, have a “window of opportunity™ during which theycan
proceed. [f this "window"™ is missed the opportunityto pro-
ceed may not recur for many years.



Ultimate development of the hydroelectric potential of
Susitna must be considered as highly probable given the
authoritive estimates (see Exhibit C) and forecasts of
Alaska's own Department of Revenue of continued significant
long term real increase.in alternative energy prices. Hence
‘the essential issue is whether we proceed in ithe immediate
future with this window of opportunity or whether the project
is postponed-- possibly for a long period. Here, the
following considerations must be taken into account:

(a) On present forecasts, postponement of Susitna
wholly delaying its net benefits, would cost $43
million p.a. in 1982 present value terms.

(b) The possibility, referred to above, that the "window
of opportunity™ for Susitna may not recur for a very
long period. This could result in the cost of
postponement being a multiple of that given in (a).

Finally, we would stress that the Susitna Project would also
be re-assessed-, by the Power Authority in 1984 before any
major outlays were undertaken in 1985. By this date we will
have two more years of economic and financial'data with which
to re-evalu?'e the situation and the uncertainties regarding
the scale of the world economic recovery. The existing
uncertainty of near-term future petroleum prices and revenues
should be substantially reduced.
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THE FINANCING OPTIONS
Essential Pre-conditions

essential pre-conditions for any financing scheme is taken as
requirement that they meet:

An acceptable cost of energy in the early years of
operation. This is taken as effectively meaning that the
cost of power must be close to or below the cost of energy
that would result from pursuing the best Thermal Option as
shown in Exhibit A.

Meeting its debt coverage. All the residual financing
requirements are assumed to be met (long-term) by borrowing
in the form of tax-exempt bond financing at 10* with a
coverage requirement of 1.1.- This requirement must be met
or the borrowing could not be regarded as meeting the basic
requirements of acceptability to investors.

Acceptable and viable levels of borrowing. The level of
borrowing which the project requires to be met by G.O. bonds
will depend upon the capacity of the St-ate of Alaska to
raise G.0...Bonds either without effect on its bond rating or
with an effect that is regarded as an acceptable price for
proceeding with the project. The other source of borrowing
will be Revenue Bonds which, as discussed below, depend upon
the power contracts which are in place.

An acceptable level of demands on the funds available to
the State of Alaska. The funds here are taken as the
estimate of the uncommitted funds for capital appropriation
as estimated by John Nuveen & Company and shown in Tables 1
and 2. (These take into account the estimated maximum G.O.
Bonds as a source of funds.)



The Financing Options

A very large number of financing options have been considered.
The four options: A, B, C, and 0 summarized in Tables 3 and 4
appear those most likely to fulfill the essential criteria stated

above. These options are:
Option A

This option calls for $1.4%bi Ilion 1982 dollars in State
appropriations phased over the period 1984 to 1989. This option
may also indirectly involve drawing upon G.O. Bonds since these
(see Tables 1 and 2) are built into the final total "available

for Susitna™. (The phasing of the appropriations year-to-year
is, of course, arbitrary in that it can be adapted to the flow of

funds represented by the "available for Susitna"™, providing the
total remains the same.)

Option B

This option is precisely identical to that of Option A except
that it involves a State appropriation of S1.8 billion in 1582
dollars phased over the period 1984-1989.

Options C and D

These options involve the concept of dedicated funds of the same
magnitude as Option A and B being made available through a
constitutional amendment. Since these options are.of a markedly
different character, they are d-iscussed separately below.

Phases and Forms of Borrowing

Before reviewing the characteristics of the schemes proposed, it
is necessary first to deal briefly with the phases and forms
whicn the borrowing may involve.



In the Preliminary Phase between 1985 and 1987, the dam itself will not be
under actual construction and only preliminary work will be in progress.
Under these circumstances, it must be accepted that no Revenue Bond -
financing could be obtained-an | that the project at this stage would have
to rely wholly upon State appropriations from the resources shown in
Tables 1 and 2.

In the final and major phase of construction between 1989 and 1993 the
objective of any financing or scheme must be to ensure that the fins

at this stage is based upon Revenue Bonds which, although they will.,
require moral obligation of the State of Alaska, are based on sufficiently
rigorous power contracts that they wholly meet their debt coverage
requirements when Watana comes into operation and do not to any
significant extent rely upon the credit of the State of Alaska.

Whether this objective can be attained will depend first on the levels of
State appropriations. This might be seen as the "equity" investment in
the project which provides security to the investors and reduces the total
amount of borrowing which the project requires.

The second factor is the precise magnitude and terms of the power-
contracts with the utilities. Since this depends upon detailed
negotiations and organizational considerations it is not possible to
comment definitively on whether or nut the objective of 100% Revenue Bond
financing would be possible for the final stage of the Watana development.
In what follows, therefore, the Revenue Bond requirement is simply stated
as a total sum which follows from the level of State appropriations A B,
Cand D.

Hence any financing scheme must be seen at this stage as simply
conditional with a key condition being that power contracts providing for
such Revenue Bond financing are obtained and are in place before any major
capital expenditure is undertaken.; Since any significant capital
expenditure could not, in any case, take place before the end of 1984 when
the FERC license is expected to be granted, there are at. least two years
during which to secure such power contracts and meet this condition.



Assessment of the Financing Options

Details of the financing options are given in the computer printouts
(attached)’ and the basic details are summarized in Tables 3 and 4 and
Attachment E. In order to make the data conform as far as possible with
the data on State revenues and the surs- described in Tables 1 and 2 as
“uncommited capital funds™, the inflation assumptions in the Acres Task 11
March 1982 report, were revised to conform to those of the State revenue
projections. Other minor revisions were also made.

Subject to maintaining the Statels, present double A rating, the assessment
of the options given in Table 3 must be seen as a trade-off between the
criteria of cost of power and State appropriations, (the higher the State
appropriations, the lower the cost of power). Where these objectives are
in conflict, it is left to the political decision-makers to resolve this
conflict by modification of the criteria.

Considering Option A first, it is seen from Table 3 to involve State
appropriations of $1.4 billion over the six year to 1989 and to require
.Revenue Bond financing of $2.7 billion'(all in 1982 dollars).

Turning first then to the criterion of acceptability in terms of the
percentage of uncommitted capital funds in Tables 1 and 2, this is shown
in Table 4 as an average over the appropriation period 1984 to 1989. It
varies from 57% for the 30th percentile projections to 38% in the 50th
percentile case. It is left, of course, for the political assessment
whether the percentages shown are acceptable in the light of other
priori ties.

No year-by-year figures of this percentage is given since in Acres'
assessment the year-by-year engineering-estimates of costs are, in the
early years, subject to very considerable choice and could be changed
significantly with rescheduling if this was thought desirable to reduce

the claims on the funds available.

Turning then to the criterion of the cost of power, it is found that this
option, because of the high level of borrowing (assuming a 10% rate of



interest), would involve significant deficits during operation in early
years unless the cost of power were increased above the level set by the

Best Thermal Option.

In these early years the essential problem facing Watana in marketing its
power is that, in the first year or two of its life, it is in compeciton
with power sources with the advantage of being based on the cost of
facilities purchased years earlier at much lower cost than will be
involved either in their replacement or in the additional coal-fired units
which would be required in 1995 and 1995 if Watana power were not

available.

As shown in Tables 3 and 4 and in Exhibit E, the only means of meeting the
deficits without further State appropriations would be to allow the cost
of power to rise above the best Thermal Option in these three transitional
years. Whether this would be regarded as an acceptable option is again an
issue of political judgment. It might reasonably be supposed given that
the only alternative option would be to face the dramatically escalating
cost of the best Thermal Option only a few years later, the increase in
the cost of power above the Fest Thermal Option might be acceptable in
turn for the very considerai le long-term advantages afforded by a source
of power which would be virtually fixed in cost even in nominal dollars.

It is also possible that appropriate levelizing provisions could be
devised in the rate base to bring about a phased increase in price closer
to the price set by the Best Thermal Option ceiling.

Option B might be seen as defining an alternative to any increase in the
cost of power by increasing the level of Stateappropriation to SI.8
billion over the period 1984 to 1989. This is seen from Table 2 and the
attached Exhibit E, to produce a cost of powerbelow theThermal Option
even in the earliest years. It also has the advantage of reducing the
Revenue Bond requirement in the Final Phase of Watana by $0.52 billion (in
1982 dollars). It would, however, mean committing between 50% and 75% of
the uncommitted capital funds to the project over the period 1984-1989 and
thus heavily competing with other priorities in the 30th percentile
revenue forecast case.



