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ENERGY RESOURCES

3 December 1963

COLONEL BLACKWELL: Gentlemen, we are fortunate to have today as
our speaker, Mr. Samuel G. Lasky, the Assistant Director of the Office
of Coal Research in the Department of Interior. He is going to talk to
us on the subject, "Energy Resources.” As is indicated in his biography
he has had a wealth of experience in energy resources, both from his
regular assignments as well as the many other assignments he has had,
He is also distinguished by the faect that he's an ICAF graduate,.

Mr, Lasky, it's a pleasure to welcome you back to ICAF,

MR. LASKEY: Thank you, Colonel Blackwell,

Admiral Rose; General Stoughton:

Probably by now in your reading assignment you'wve heard that the
length of an introduction is inverse to the speaker., Do you remember
that one? Well, having been a student here and knowing something about
the mission of the college, and something about the dedication of the
faculty, I can say with complete sincerity that it is an honor to be
up here, The first time that I talked to the college was 1l years ago.
At that time I appeared here as an expert on non-ferrous metals, And
now today I show up here in the guise of an expert on energy. There
must be something in Shakespeare like, "What kind of stuff are these
experts made of?"

Part of my admiration and respect for the college stems from the
fact that as I've watched this course over the years it has seemed to

me always that the curriculum has been one step ahead of history. And



I think this lecture today is further evidence of that., Because, the
scope given to me for my lecture reads, "First a survey of world sup-
plies of coal, oil, natural gas and hydro-power; the significance of
nuclear energy; the availability of energy supplied to the United States
and the possible need to import energy into the United States; and
finally, an appraisal of the economic factors and technologic progress.™
- Well, this covers the waterfront. Moreover, it's the only lecture,
I am told, that you're going to have on energy resources, or energy at
all, Not so long ago, you remember, there was a worldwide concern that
the world was going to run out of energy pretty soon unless a crash pro-
gram was started - an interﬁational crash program - to develop atomic
energy. Here and there we still hear those kinds of fear expressed,
Do you remember the report from the National Academy of Science, only a
year ago, on energy resources? It contained the recommendation that
something be done about population growth and be done in a burry because
the world was running out of energy resources.

Only last October, at a conference in Paris, T heard a high offi-
cial of the Coal and Steel Community, and men of equivalent rank around
the conference table with us, make the statement that Europe was going
to run short of oil; that oil was going to dry'up in Europe by 1980,

And yet, here your faculty, in making up its program in the summer of
1963, reiegates the subject of resources to one single lecture in the
curriculum, And T think they're quite right in that judgment,

The energy resource problem is not one of preparing for and ad-
justing to scarcity; it's a problem of how to decide best in an economic
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sense, to allocate abunaant resources; allocation of one energy re-
source with respect to another, and allocation of these resources geo-
graphically,

Now, my assignment begins with reference to world supply. Supply
is never an independent action; supply is reaction to demand. And so,
if you don't mind, I'll spend a few minutes talking about demand first.
Colonel Blackwell told me that part of your reading assignment was an
article by Sam Shore in the September issue of Scientific American, At
the mast-head of that particular article there appears this summation
by Shore: |

"The supply of fuel appears to be almost inexhaustible, A high
level of fuel consumption is not a prerequisite of development, but a
result of it." Yet, the October issue of Challenge Magazine, which is
a magazine of economic affairs, published by New York University, has
in it a review of the National Fuel and Energy Study by Professor Wil-
liam Peterson, who is Professor of Economics at New York University.
Professor Peterson says, "The Lasky report confirms the correlation
between United States' economic growth and energy consumption., Clearly,
economic growth requires an abundance of dependable energy and of in-
expensive energy."

These are two opinions by two eminent economists, and yet 180 de-
grees apart; one of them, that economic growth requires cheap energy
and that consequently the problem facing mankind is to provide it in
abundance and cheaply; and the other opinion is that energy is not
really the pime mover; that there is plenty of it available and it will
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be supplied as needed, 1 side with Mr., Shore, despite all the nice
things that Mr, Peterson said about the Lasky report.

Now, there are two schools of thought about how you measure the
future, 1In the present case one of them would like to see the energy
demand of every country broken down into its separate parts, with each
part projected off to some point in the future, and then adding together
all these little sums to give you a national total, and then adding the
several national totals together to give you a world total. 1 disagree
with this school because it piles one assumption on top of another as-
sumption, indefinitely.

An example of how careful one has to be in this kind of projection
is given by the projections of energy for the United States; 11 differ-
ent projections by 11 different persons of equal competence and equal
reputation; and 11 different answers; the top one just about twice the
size of the smallest estimate., I'm reminded here of the man walking
down the street and in front of him he noticed a drunk staggering and
muttering., He stopped every person he came to and asked the time of
day. He'd hear the time of day, stagger along, shaking ﬁis head until
he came to another person, and then he'd ask the same question. Finally,
the man behind him got tired of watching the performance, so he walked
up to him, touched him on the shoulder and said, "Friend, what's this
business of asking everybody the time of day?" ™Oh my," said the drunk,
"all the time different answers."

The other school of thought about making estimates for the future
is that if there's a long-enough history of the past, you can then make
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a growth projection of trend and do it satisfactorily. The only assump-
tion here, you see, is that the pastris a guidepost to the future, the
present day simply being one mile-post along the entire course. Well,
unfortunately, no analysis has been made in the detailed way that the
first school would like to‘have, and unfortunately there is not a long-
enough historical record to satisfy the second school of thought.

Sam Shore accepts the figure made by Milton Searl of the AEC, which
calls for a consumption five times as big in the Year 2,000, as in the
Year 1960; that is, 22 biilion metric tons of coal equivalént as against
the present 4% billion tons, But for our purposes today for your lec-
ture, and for your purposes as you pursue the subject further here at
the college - and perhaps even in later assignments - we can accept the
AEC estimate, the one by Milton Searl - if only for the reason that it
is so high. In Sam Show's words, "It makes a good measuring stick against
which to test the projections of demand," or, to project the adequacy of
the resources,

Well, now to come down specifically to supply. Sam Shore does
point out that the estimates of supply can be almost as filmy and gossa-
mer-like - insubstantial - as are the projections of future demands. NWo
one can see into the earth, of course, but we do know considerable, both
about the geology of coal, oil and natural gas, and about the geology
of the regions in which these materials occur. We can say categorically
that some regions are highly favorable for the presence of one or the
other of these, or for all, even though none may yet have been dis-
covered there, And With equal certainty - maybe even more certainty -
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we can say that some areas of the earth can't contain any substantial
quantities at all, And on the basis of that scientific knowledge, the
discipline by past experience, geologists can make reasonable estimates
of the volumés and tonnages still remaining in the ground to be dis-
covered, But history might prove them to be quite wide of the mark. If
so, I'm quite sure that they will be on the low side, because it's in
the nature of geologists and engineers to be conservative,

Now, in the art of resocurce estimation the first step is an esti-
mate of working inventory, or inventory investment, And may 1 suggest
to you at this point that you are the first persons to hear this term
"inventory investment," I'm trying to put across an idea, At any rate,
the first step is an estimate of what we call a "working inventory,'" the
quantities known with investment certainty that can be produced at a
profit under the conditions of cost and sales existing at the time of
the estimate, These are what are technically known as the "reserves.”
And using this bench-mark it becomes reasonably possible to estimate
what added quantities can be produced if the producer can cut his cost
of if he can sell his product at a higher price; also, what added quan-
tities’remain yet to be discovered; what I'd like to call respectively,
in order to maintain the analogy, "inventory ehroute," and "“inventory
on order."

For petroleum the proved world reserves are estimated at 280 billion
barrels. But please hoté that the information on areas ocutside the
United States and Canada is disorganized, sketchy, and in many instances
based on very loose criteria. So, even regarding our proved inventory
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for oil, the working inventory of proved reserves, the avaiiable in-
formation indicates only what parts of the ball park we are playing

in so to speak. Or, let's say, what part of the infield we're playing
in, So that, we may say that the world knows of some 300 billion bar-
rels of oil that it can produce under today's conditiors of operation;
under today's conditions of cost and inventory.

With respect to the reserves enroute and on order, here we really
get into speculation and into judgment. We're no longer in the infield
here; the figures may be way out in left field, or they might be close
in to short stop. For myself, 1 think they're much closer on in to
short stop. That is the estimates are nowhere nearly as good as the
estimates of proved reserves, but certainly they are far from being
guesses,

The latest estimate of oil that ultimately will be recoverable
from the ground, is about 4 triilion barrels. This is also the highest
estimate. I'm not an expert on world oil résources, but I'd venture
the opinion that this figure will turn out to be much better than the
lower estimate of 1% trillion.

As for gas, the proved reserves total 3,000 trillion cubic feet.
The amount that is estimated currently to be ultimately recoverable
is roughly about twice that. The figures, like the substance itself,
are much more insubstantial than those for oil because there being no
market for the stuff outside the United States, there has never been
any real incentive to estimate how much there may be,

Now, one more caveat about estimates of oil and gas, before I pass
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C
on to coal. All such estimates as these are traﬁsitory. Continuing
discoveries of 0il and gas continue to push the figures upward, and
there is substantial solid and professional opinion that the quanti-
ties ultimately recoverable may be, oh, some ten times as much as what
we presently estimate, And before I offer you any figures on cosal I
want to clarify one muddy point for you that I'm pretty sure has been
bothering you. I'm certain it has been bothering you because every-
where 1T go I run across it.

I'm referring to estimates of coal reserves, Until our group on
the fuels and energy study began its own inquiry and delved into this
matter, reserves of coal were reported as coal in beds of a minimum
specified thickness and a maximum depth down below the surface. Now,
these estimates are quite all right within the limits of the definition
assigned them. But the definition doesn't have the very rigid, prac-
tical and economic limitations that the definitions for proved reserves
of 0il and gas have, And it's not proper; it's down-right misleading,
and I think sometimes, deliberately so, to compare the figures for coal
with those for oil and gas, and then to say, "Look, the reserves of
coal are X times as much as are the reserves of oil and gas.

Under the definition used for oil and gas the proved reserves are

those quantities that can be produced under today's conditions of cost,

price and investment, and above all, that are known with enough certainty

to justify additional investment to get them out of the ground. The
proved coal reserves of the United States total some 20 billion tons
of coal, Now, this is the figure that came out of the fuels and energy
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study., Being the first such estimate ever made, and there being in-
complete response to our inquiries,.it doubtless has a large margin
of error. Bu£ in any event, the proved reserves of coal of the United
States are not 100 billion tons of coal; not 50 billion tons of coal;
but something like 20 billion tons of coal,

At the recent coal symposium at the University of Kentucky at Lex-
ington several months ago, a man came up to me and said, '"Mr. Lasky,
that estimate of yours was 20 billion tons of coal reserves in the Uni-
ted States has to be dreadfully wrong. There's more than that,™ he
said, "along the right-of-way of the Northern Pacific Railroad.” "Well,
that's fine," I said, “where do you sell the stuff." ™"Oh, we don't sell
it and we don't mine‘it; it costs more to mine it than we can sell it
for." Well, I reﬁlied, “Then, by definition the stuff is not a reserve."

An economist said to me recently, "Well, what difference does all
this make so long as we have the stuff in the ground?" Now, to me that's
a queer question to come from a man whose profession is grounded on pre-
cise definitions. It makes a difference because government policigs,
commercial decisions - money - are spent on fhe figures that are used.

On the basis of which I speak, then, T judge that the published
figures for world coal reserves should be discounted to something like
40 billion metric tons. The total quantity estimated to be ultimately
recoverable, making due allowance for the amount that has to be left
in the ground,totals some 1.2 quadrillion metric tons.

Placed on a common footing, these figures for oil, gas and coal,
add up to a proved reserve or iﬁventory of near-term availability, of
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200 billion metric tons of coal equivalent; and to 2,200 biilion tons

of coal equivalent ultimately recoverable out of the ground. And if to
this total we add the potential of tar sands and of oil shale the figure
approaches, let's say, séme 3 trillion metric tons. Now, there is no
point in going through the arithmetic exercise comparing these figures

of supply with the projected figures of demand. I see some of you gentle-
men taking notes on the figures,

By now you've made up your own minds as to what these figures mean.
If you're inherently skeptical; if you're doubting Thomases, you most
surely have said to yourselves, "These figures are pretty guessy and the
situation can't be anywhere near as good as some people want us to be-
lieve." On the other hand, if you're just naturally optimistic you'wve
said to yourselves, '"Now, these figures are pretty guessy; they sure are
conservative and certainly there is nothing to worry abait.™

But however you interpret these figures, surely the coal, oil and
gas resources of the world add up into a long and substantial future
supply. And, in any event, just hold onto your judgment for a few min-
utes. And again in any event, whichever way you do view these figures,
let me point out that projections of future use are usually based on
projections of population.

The demographers, as you know, are no more skilled in their pro-
fession than are the resource experts in theirs, And sometimes when
sleep comes slowly to me I imagine a demographer somewhere in the same
plight, worrying abait this problem, pondering on how he might prove his
projections, And I imagine him saying to himself, "“This is a pretty
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tough business ‘I'm engaged in. But those resource boys, they know

their stuff. So, why don't I just take their figures of future pro-
jection of energy consumption and divide by their estimate of per capita
use, and lo, I've now got a good projection of future population growth,"
You laugh, but I'm half serious about this,

Another point in this regard is that projections of future energy
demands usually assume a per capita consumption that is the equal to
that used in the United States. The trouble with this assumption is that
it overlooks the fact that energy use patterns depend upon the culture
of a country, upon its geographic features, and that it differs widely
from country to country. Now, I acknowledge that if one wants to take
this approach of population and per capita consumption he has no other
alternative but to make this kind of assumption, But, in doing so he
ought to be aware of betraying himself into forgetting all the maybes,
in his answer.

Now, nature has been quite kind to man in the way in which she has
distributed the fossil fuels around the world. Apart from the grand
totals of coal, oil and natural gas that I have quoted to you, one or
the other of these is present in every region of the world., Almost every-
where, supplies of one or the other are reasonably available to any na-
tion that passes the wood-burning stage in its economy. The problem,
then, becomes not one of supply but of deciding which supply to use.

I'11 take this point up a little more fully, later.

Up to now, and may I suggest that some of you who are geologically

inclined take a good hérd look at that map and maybe you can bug me with
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a question later - up to now I have presented energy demand as being
met solely by the fossil fuels, ignoring hydro-power. Thé growth in
energy demand will, of course, be met largely by the fossil fuels. But
there will be a substantial base of hydro-power, which, because it is
renewable, can be counted on as being permanent, The extent to which
the hydro-power has been developed in individual countries, varies, and
varies quite widely. Some countries like Sweden are completely devel-
oped; others have potential hydro-power, but having no need for it up
to now are undeveloped.

In 1958, which is the latest yéar+—for which I have dependable fig-
ures close at hand, there were no installations at all in 20 of the
countries having potential hydro-power. For example, 99 8/107% of the
hydro-power for Africa is undeveloped. In contrast, nearly 307 of the
hydro-power of Europe is developed. For the full Free World the total
hydro potential amounts to 10,200 billion kilowatt hours, which is
equivalent, roughly, to 3 billion metric tons of coal. And about 95%
of this is still undeveloped,

Secretary Udall's trip to Russia, of about a year ago, brought out
the information that Russia's hydro potential is equal to just about 1/5
of the hydro potential of the total Free World., And only 37 of it is
developed. About 8/10 is in Siberia where there are seven great rivers
that traverse the full width of the country from the China-Mongolian
border on up to the Arctic Ocean.

I have no figures on China or other parts of the Communist Bloc,
but we can say that the total hydro potential of the world - only 5%
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or even less - is equivalent to perhaps 4 billion metric tons of coal
equivalent, This is not very much in comparison to the nearly 3 billion
tons of coal equivalent for the fossil fuels, but still that's a respec-
table quantity, And, as I say, it is inexhaustible,

No discussion of energy, of course, is complete without some con-
sideration of atomic energy. And my instructions specifically make ref-
erence to the nuclear fuels, The most up-to-date figures are those
turned in by the AEC to the President in June of 1962, According to
them, these are the figures for the United States: 175,000 tons of U-308
mineable at a price of $8 a pound, and additional tonnages ranging up
to perhaps as much as 5 million tons at $50 a pound. Here, incidentally,
we have a good example of the proper application of the definitions of
the concept of reserves. I wish we had some equivalent figures for coal,
0il and gas. It would make your and my jobs easier.

For the total Free World the reserves of uranium are estimated at
1,100,000 tons of U-308 at $10 a pound, ranging through various depths
on up to 10 million tons of U-308 at $40 a pound. Figures have been
published on the uranium reserves of the communist countries, but they
are in such terms that I don't know how to interpret them, The amount
of energy derivable from this raw material depends, of course, upon the
efficiency of the reactors -~ and by now you know more about that than
I do. The more than 1 million tons of U-308 available at $10 a pound
could be the equivalent of from 65 billion tons of coal to more than
3 trillion tons. The lower figure is the equivalent of present proved
reserves of oil in the whole Free World,
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The upper figure is half as much, again, as all the coal, oil and
gas now estimated to be ultimately recoverable, At the higher prices,
I'11 let you do your own aritﬁmetic. These figures refer to uranium
reserves, and because of their magnitude I never bothered even to read
the figures on thorium reserves, When, and how, and at what rate these
resources are going to be put to work, is a matter of economics and of
national policy,

Here and there, up to now, I have referred to the figures for the
United States, and now let me address myself specifically to this part
of the assignment, Part of it, you remember, was the availability of
energy resources to the United States and the possible necessity for im-
ports. Because, the United States does import fuels. The question is
whether we import fuels because, like Japan, we must because we don't
have enough at home, or whether we do it because for a variety of rea-
sons we just want to do it.

One of the findings of the Fuels and Energy Study was that the Uni-
ted States can be self-sustaining if it has to be, or even if it wants
to be., The nation's resource base is quite strong enough to support
the demands that we may reasonably expect to be put upon it. The 20 bil-
lion tons of coal that I mentioned that is even now commercially avail-
able, are great enough, of themselves, to support comfortably for a long
while any demands that one may realistically contemplate. And, while
this coal is being mined additional coal naturally gets developed to
create a continuing capability.

There is plenty of o0il in the ground, even though one or more steps
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may have to be taken to realize it., The rate of exploration, for ex-
ample, may have to be stepped up or we may have to place more attention
on secondary recovery. But so far as the resource base itself is con-
cerned, in any event any shortage of o0il could be made up by coal if
the demand is for electric power generation, or be made up by oil de-
rived from coal or derived from oil shale if the demand is for liquid
fuel.

For gas the domestic supply is quite safely well above projected
requirements, In addition to the resai rce base, of course, there has
to be a physical capacity to produce; the capacity to transport; and
the necessary investment capital., And both capacity and labor at pre-
sent are well above needs,

As to transportation, one unexpected finding of the fuels and energy
study was that the concern over the number of cars available to trans-
port coal was exaggerated. The shortages of hopper cars that developed
as a result of management decision as to the rate and conditions under
which they were going to repair the cars was studied, and a good econo-
mic case could be made for otﬁer conditions of repair that will not lead
to a shortage. If, for some reason, production or transportation capacity
should fall short, the industries involved have a financial capability
to take care of the matter, and not only that, they have the capability
to take care of it out of their own resources.

The railroad and coal company officials, I'm sure, would tell you
something different if you had them up here, but what I'm reporting to
you up here is one of the findings of the Fuels and Energy Study. But
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the fact does remain that the United States does import energy. It im-
ports this energy because here and there the imported energy is cheaper
than the equivalent domestic supply. Were it not for national policies
that limit the import of oil we would import even still more oil. The
energy may be cheaper here for strictly economic reasons, or because of
subsidies by the governments of foreigﬁ producers, but we import it be-
cause it is cheaper at the point of use than is the domestic counter-
part,

Thus, the United States, with our tremendous reserves of resources
of coal, we still import a little coal from Canada on into Maine and
New Hampshire. We import a little electricity from Canada and from
Mexico, and a little gas from both Canada and Mexico., The big United
States imports, of course, are of oil, both crude and refined products;
about 6/10 of it coming from the Western Hemisphere, mainly from Venez-
uela, and the rest from the Middle East; secondarily from the Far East;
and more recently from North Africa,

Residual fuel oil constitutes about 8/10 of all the refined pro-
ducts that are imported., And this is an East Coast matter., The West
Coast 1s an energy surplus area. On the Egst Coast almost all that
comes in/%iom Venezuela and the Netherlands West Iﬂdies. The imports
have been rising quite steadily for some time, filling up the gap be-
tween a slightly rising demand on the East Coast and a somewhat more
sharply declining supply from the domestic refineries. The domestic
refineries find it more profitable to make the higher quality products
like gasoliﬁe and distillate, so that, little by little they have a
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lesser and lesser quantity of residual fuel oil to sell.

You will have recognized in these passing references to oil import
poliéies that national policy as well as economic matters influences
the use and shapes the details of importation. The policies of for-
eign governments in allowing the exportation, or in subsidizing their
production, also are at work., Some persons believe that here at home
in the United States, policy is much more effective in its economics
even here in the United States., And that is surely true elsewhere in
the world, Western Europe is willing to pay a big fuel bill for the
sake of protecting its domestic coal industries; so are Canada and
Japan., Coal mine employment is a top problem in almost every coal-pro-
ducing region in the world; political and sociological, And such pro-
blems as this were at the root of the creation of the Coal and Steel
Community,

Perhaps you'll remember that Article III of the Coal and Steel
Community instructs the community to promote the improvement of the
living and working conditions of the labor force in each of the indus-
tries., The high authority for the community controls the price of coal
and the conditions of operation. It levies charges on production and
it grants subsidies. 1In the United Kingdom and France a government
agency is the only authorized importer of coal. And I'm told that in
Germany communism becomes an additional problem; that communism is popu-
lar among the coal miners of the Ruhr,

Coupled with these matters is the matter of a secure source of sup-
ply. Because, fully 1/4 of Western Eﬁrope's energy supply is in the
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form of Middle East o0il., You remember the Suez crisis, of course, and
now the problem of supply is aggravated and intensified, added to by

the exports of oil from Europe. When Governor Herter was here a month
or so ago you remember he mentioned the difficulty of getting a common
agricultural policy for the Common Market. And there is even more diffi-
culty in getting a Common Energy Market developed,

The Treaty of Rome specifically says that there shall be a common
agricultural policy, but it says nofhing about a common energy policy.
And not until a common energy policy is developed will there be any-such
thing as a common trade policy, because energy policy is wrapped around
imports of oil and of ooal, Policy matters operate at the consumer end
also, but at the consumer end the control on wholesale and retail prices
is much more widespread on petroleum than it is on cosl, either directly
or through taxation. Almost all the countries of Latin America exert
some kind of price control,

In a number of countries oil production is a government monopoly,
and in some other countries the governments have a financial interest
in the operations. So that, policy gets inserted into supply almost at
the very outset,

By now in the course of your studies you've heard of OPEC, the Or-
ganzation of Petroleum Exporting Countries, consisting of the Middle
East producers. Venezuela originally, and now some more, banded toge-
ther for common action in prying a higher share of the profits out of
the producing companies, a maneuver that catainly has considerable lever-
age omn éetroleum economics.
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You are more up-to-date on communist philosophy than I am, but let
me quote to you from a speech by Chairman Khrushchev, This was a speech
in November 1959 at the All-Union Conference of Power Industry Construc-
tion. Mr, Khrushchev explained the move away from reliance on hydro-
power and more toward reliance on steam power. "When yoﬁ tell me,"™ he
said, '"that you can produce a kilowatt of power cheaper from a hydro
station, but you will get it five years later than from its thermal
counter-part, now that's something to think about, because we can lose
five years in our competition with the Capitalist'countries."

Now, I want to close my monologue with some discussion of technology.
And let me introduce this element of technology by one further economic
reference, If energy were much cheaper, with the demand for it increased
so much, even those who are as sanguine as I, would conceive of some
possible shortage; or, if it were much dearer, would that reduce the de-
mand within the limits of reasonable supply? Oné way to approach this
matter is to ask how much the use of energy would grow if it were free,
if it didn't cost anything - what the economists call a "free good.”

The cost of energy is said to be let's say a minor part of the final
cost of anything; that it doesn't control any decision whether to use
the mnergy or not to use the energy.

Cost controls the use of one energy with respect to another, but
not the total use of it. On a national basis the cost of energy surely
isn't a burden. Manufactuers, for example, spend only 1%% of their total
income on the purchase of emergy. In all manufacturing in the United
States, only % of 17 to no more than 3% or 4% of the cost of energy
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of that small fraction of the total cost of all other things that are
being purchased., The other point of view is the one expressed by Pro-
fessor Peterson; that production in a modern economy is dependent on
low-cost energy.. Not being an economist I can venture the opinion that
each of these points of view is correct so long as one avoids the ex-
tremes., I don't believe that any moderate change in the cost of energy
will ever influence its total use..

Yet, if it were much cheaper, this surely would constitute an invi-
tation to greater investment of capital in those directions that use the
energy, with a consequent increase in productivity., And because there
is a correlation between productivity and capital investment and national
welfare, if the circumstances were widespread enough, energy could accen-
tuate a nation's economic growth,

But the same argument can be applied in the opposite direction. If
the cost of energy became greater there would be a pressure on manage-
ment to invest more capital on technology in order to overcome the cost.
This is precisely what happened with the coal industry in the United
States when the cost of energy in the form of labor went up. And that
is what has happened in South Africa in the building of the Saiso Plant
to make gasoline out of coal.

Now, while all this is true, there are still some areas in which
the cost of energy is é substantial part of the total; steel-making, all
smelting, chemical manufacture, chemical production, cemant, aluminum;
and where such industries are major producers of wealth in a country,
any considerable reduction in the cosf of energy can have an effect and
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materially increase that nation's compditive position, its balance

of payments, and then its total use of energy. Should there be any
savings in the use of energy, that money would, of course, be spent on
something else., And it would be the equivalent of that much extra capi-
tal infused into the economy. The energy bill of the United States is
about $25 billion a year, and if we were to achieve a saving of 10% in
the cost of energy this would be another $2% billion infused into the
economy .,

Many economists, as you know, feel that arsmall reduction in tax
rates, or a small reduction in interest rates could be a great stimu-
lant for the economy. And assuming they are right in that view, we can
get some perspective on this by observing that the proposed income tax
legislation will call for a rgduction of some 811 billion in income taxes.
Bank credit totals about $315 billion, So, a reduction of one percentage
point in the interest rates would then be a little more than $3 billion
into the economy.

But the most profound effect of technology lies in the fact that
it works two ways; it works both on demand and on supply. There is no
questioﬁ that petroleum geologists and geophysicists are going to be
able to find oil and gas pools much more cheaply. There is no question
that the oil industry is going to be able to drill holes deeper and
cheaper; that they'll be able to get oil out of the ground cheaper than
they do now, and that they'il be able to transport it to market more
cheaply than they do now. But no matter what improvements might happen
in this direction, the delivered cost of this kind of energy is going to
seem pretty high to the users in the coal field,
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and so, the pressure to convert coal to liquid and gaseous fuels
is going to continue in order to try to get them more cheaply, While
the cost of energy may not control its use or non-use, a little saving
here and there can make all the difference between profit and loss to
a particular user. And it is this kind of thing in our economy that is
the prime stimulant for technology.

You and 1, were we living in the coal fields, would someday - and
perhaps not too long from now - be using gasoline in our automobiles,
which was made out of coal, or be using gas in our kitchens, which was
made out of coal. And when similar local economic circumstances dictate
it, the same sort of thing will happen with oil shale. These efforts
are going onj; they're going to continue going on, despite all the heavy
investment in atomic energy research, They will go on because the tech-
nologic progress that I talk about is a day-to-day economic and commer-
cial requirement, whereas economic nuclear energy remains something for
the speculative future,

Nuclear energy is a fact today, but it is local and it is subsidized,
No one has any good idea when nuclear energy will be a common day-to-day
part of the energy economy or the enérgy complex, You will notice that
I make a distinction between having a good idea and making projections
about it. .

Only six weeks ago the OECD in Europe authorized a task group headed
by J. A. Jukes of Great Britain, of whom you may have heard, to analyze
the future of atomic energy in the absence of subsidy, One direction of
subsidy, surely, will be in the direction of the disposal of the atomic
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wastes, wﬁich is a political and technical as well as an economic prob-
lem, Speaking as a geologist I don't dispose of this matter as easily
and blithely as does the Atomic Energy Commission.

Cheaper energy, if it is cheap enough, can drastically change the
technology of use even though it doesn't change the totality of it. And
this can have a ripple effect whose ultimate influence is impossible to
predict beyond the first one, two, or maybe three ripples. Extremely
low-cost energy would lead to new ways of finding it, getting it, and
the manufacture of new techniques and new products would be introducad,.
For example, with the cost of power cut drastically the price of aluminum
and its competitive relations with copper, zinc, lead and steel would be
drastically changed; and with them, the inter-fingering use patterns of
all of these metals. And then, changes in these use patterns would in-
duce changes in design, in manufacture, and in construction, The refri-
gerator in your kitchen wouldn't occupy that little spot it occupies
now; it would be something either larger or smaller,

Steel would cost only a fraction of what it does now, and the user
could then invent and design tools that he doesn't even dare contemplate
now, Now, there is one technologic change that titillates me particu-
larly., 1t doesn't have the glamor of atomic energy, but it can have a
truly extensive influence. And I refer to "extra-high voltage trans-
mission,” 1In the United States, Scandinavia, Russia, and parts of Europe
and elsewhere the various electric transmission systems or grids are
inter-connected in varying degree, so that the demand for electricity
at one place may be met by electricity geﬁerated at some place else and
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perhaps at a considerable distance away.

As it becomes possible to move power at higher voltages, then an
even greater inter-connection becomes possible, And fruition of long-
distance DC transmission makes doubly possible the economic transmission
of power at the ultra-high voltages. Russia, which has been moving power
at 400,000 to 500,000 volts against our 325,000, only last October ener-
gized an 800,000 volt DC line - a test line - from Volgagrad, almost 300
miles down to the Donetz Basin. Here in the United States Congress has
authorized a five-mile test line, 1,100,000 volts at Bonneviile,

1 foresee the day when the whole of North America is inter-connec-
ted. And all of Russia may very well be inter-connected even sooner,
with central dispatching of power, and given the proper political environ-
ment, in due course all of Europe. And why not, in due course, conti-
nent-wide inter-ties so that wherever energy is wanted it can be supplied
cheaply? Now, I appreciate the political obstacles, but my assignment
had no reference to political realitiés. My talk is confined to a dis-
cussion of resource availabilities, economics and technology., And I
won't quibble with you over the relationship between economics and poli-
tics.,

Now, when I add all these wvarious factors together - resources;
their widespread distribution; the technology of discovery; and the tech-
nology of use; I just ponder on how anybody can ever become alarmed over
our supply of energy and the possibility of a sh;rtage. Surely the
world's supply of fossil fuels and water power is great enocugh to satis-
fy demand for a long time. And surely by the end of tht long time, some
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uncertain but significant number of generations from now, atomic energy
will have moved into its own,

So, as I said at the outset, I'm quite sure that your faculty was
correct in relegating this subject of energy resources to one lecture
and to a couple of seminars,

Thank you,

QUESTION: Mr. Lasky, with reference to the green area on your slide
would you elaborate a little more on just what this represents? When
you talk about the green sedimentary basin, does this mean that it's a
place where we could logically expect to find energy resources, or does
it mean that they are actually there?

MR. LASKY: No, that's the place where you could logically expect
to find them, Certain parts of those green areas are very good; other
parts are less good; and still other parts are less good. The non-green
areas are the places where you won't find it except a few barrels here
and there where there has been some kind of leakage. The non-green areas
represent the basement rock or volcanic rock.

QUESTION: What progress is being made in the development of solar
energy as a possible future source?

MR. LASKY: Experts are made by accolade and one time I was an ex-
pert on this thing; I'm not as good as I was. If there is progress,
mainly through the United Nations' efforts; in some particular areas of
the world they think they can use solar energy and use it effectively
and cheéper than any other kind of energy., But that seems to be for
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some distant future well even beyond atomic energy; the same thing for
wind and tidal energy and all of these unconventional forms, There may
be places where they turn out to be applicable. But they will be spe-
cial circumstances and they won't have any kind of leverage on world
supply and demand, as to whether we should or shouldn't worry about.

QUESTION: Mr, Shore mentioned that nuclear energy might possibly
be the solution to energy requirements in the fuel-poor underdeveloped
countries. Would you comment on that, please?

MR. LASKY: }Ehey don't have any coal there. Or, if they have coal
and can't mine it at a reasonable price. And if they don't have any oil
there or if they can't transport it from where we do have oil, and you
have one of those local circumstances where you can build an atomic
plant, under cirecumstances like that there is no absolute measure as to
whether something is cheap or expensive. If you have to have it you pay.
What you need is much like saving water, We have a plant down in Cali-
fornia that used to bring in their water in a tank-car, and they'd pay
81 for 1,000 gallons. If you have to have it yoﬁ;ny for it,

But the underdeveloped countries I don't think are going to develop
as a result of getting nuclear energy, not as long as you and I are
worrying about it, because nuclear energy is costly, And the present
indication is that it's going to stay costly if it becomes truly compe-
titive, The only way it will find any kind of substantial place will
be by subsidy of one form or another, and the underdeveloped countries
can't subsidize it, Maybe we'll get to the point where the United Na-
tions will subsidize these plants in the underdeveloped countries,
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But take your pick. Read the literature and make up your own
mind about these things. Almost rarely does anyone talk about these
subjects completely objectively; they usually have some kind of little
ax to grind; Shore doesn't, but most people do.

QUESTION: You mentioned that hydro-electric power was not too im-
portant, For certain areas, according to your talk, or.your chart, which
are relatively poor power supply areas, such as Australia, how about the
snow in the mountains being used there?

MR. LASKY: This is a place where 1'm not an expert even by acco-
lade, I was addressing myself in the lecture, of course, toemergy across
the world., And certainly, the Scandinavian countries depend upon it
quite heavily, But even they find not enough of it. Sweden, for ex-
ample, the report issued only last year jointly by the government and
the commercial agency, recommended that they move rapidly toward supple-
menting their hydro-power by imports of oil, It wiil differ from each
one of these countries which has hydro-power, But I can't answer your
question, really,

QUESTION: Sir, 1 realize your subject is energy., However, what
about the uses of petro-chemicals or synthetics; were they used in your
projections of use?

MR, LASKY: Oh yes., You can make an awful lot of petro-chemicals
out of one farrel of 0il or one ton of coal, and all that vyou would ever
need would not have any effect on total consuming supply. Every once in
awhile I have a conversation with an economist at the German Embassy,
who recommends that the United States sfop trying to send coal over to
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Europe and try to conserve it here at home because, "The day is going
to come, Mr, Lasky, when you're going to need that coal for chemicals,"
Baloney.

QUESTION: You stated that the hydro-power available was equiva-
lent to about 4 billion tons of coal. 1Is this per hour, per year, or
what is the basis of this?

MR. LASKY: This is potential. You can put any tag on it. This
means going on, and on, and on,

QUESTION: I assume it would be on the basis of an hour.

MR, LASKY: Call it continuing as of any particular time that you
estimate it. I haven't thought of this point and I'm doing some quick
mental arithmetic., At any point where you calculate it the hydro-poten-
tial of the world adds up to this figure,

QUESTION: So that, every hour you would add this up?

MR. LASKY: Well, you don't multiply this figure by the number of
hours in a day and the number of hours in a year on into infinity, as
;f to say that any time you caleculate it you have that figure., Because,
it renews itself; it's never more; it's never less, Except, sir, you
might get another figure if you used another factor for the conversion.
You either use the BTU content of the amount of coal that it requires
to make a kilowatt‘héur of energy, or yoﬁ‘can use the textbook conver-
sion factor of the equivalent between kilowatt hours and BTUs,

QUESTION: What is the future outlook for political parties in the
erergy projects?

MR. LASKY: I belong to the Depértment of Interior. T don't know.
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It's a political problem here, This is certainly a place where policy
is going to enter, L If you leave it alone it will be one heck of a long
time, These halls are sacred and I can say what I want - the last report
on this was one put out by the Department of Interior, put out by the
Bureau of Reclamation, or rather, a team, Bureau of Reclamation, Bonne-
ville and Lucknow, who painted a glowing picture., Maybe they were right;
I don't know. I'm not a power engineer,

But 1 suspect that their enthusiasm was handed to them as part of
their assignment, you see. There are some fellows from the Department
of Interior here now and I remind them that these halls are sacred.

QUESTION: With reference to nuclear power and your estimates or
your figure you gave on U-308, of course there is a very little amount
~ of U-235 in this, and of course it's a very limited amount of time when
we're using U-235, what are your comments with reference to pushing fur-
ther technology in reactor power, using the thorium or natural uranium
at this time in the face of ample sources of energy?

MR. LASKY: Well, this was part of the thing I had in mind when I
talked about reactor technology; either go the reactor route or using
poor raw materials. I'm no more of a nuclear engineer than I am a power
engineer, But whatever direction technology seems to be available, these
fellows will follow it out. And in due course we'll have nuclear energy.
But I'm quite certaig that it won't be in a period of time that wiill
worry yvou fellows in any of your assignments. Does that answer you?

QUESTION: With reference to the subsidy, AEC has estimated over
a billion dollars went into it and now they're asking for more, Should
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this be pushed in this rapid progress at this time? You tend to indicate
that it should take a more even course,

MR, LASKY: 1Is this a rhetorical question, or are you asking me?

QUESTION: I say should it be pushed as AEC indicates?

MR. LASKY: 1If you're asking me I say no it shouldn't be pushed; not
for this kind of money. AEC has to live and these fellows do as every
other bureau does, and they make work. 1I'm quite sure that they're build-
ing up a story that will get them an appropriation. 1 think the fossil
fuel position is not so precarious that we have to have this kind of pro-
gram that they have. Now, you'll have some other opinions on this pretty
soon because the Wiesner report will be out one of these days and it
will have something else to say. I don't know whether or not they will
agree with me,

QUESTION: Mr, Lasky, I remember reading some time ago about burn-
ing coal underneath the surface in order to generate power, Could you
tell me something about this process?

MR. LASKY: What you have in mind, I think, is the burning of coal
underground to make gas. This has been tried out., I think actually it
is in operation in Russia. But here you run into that special circum-
stance where they have their own kind of economics and their own kind
of bookkeeping. And if they want gas energy at some particular place
where they don't have a lot of coal, they can do this. I've seen movies
on this subject of the operation in Russia.

A little bit of experimental work has been done here in the United
States, but it's costly as heck. But once you set fire to the coal it's
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almost an impossible job to put it out. 1If you create the proper con-
trol after you set fire to it, pick off the gases, tear them apart and
put them back together again, you can get some high BTU gas. But it's
an awful costly thing to do and I'm quite sure that we will have what
we call coal refineries making oil and gas out of coal long before that.

QUESTION: Mr. Lasky, we've heard it said that shale oil was close
to a breakthrough with regard to competitive costs and that from a secur-
ity point of view the federal government should adopt a push pfogram.
Would you comment on that?

MR. LASKY: Shale oil technology is marginal, Union 0il, had it
not been for the recession of '57-'58, Union 0il would have gotten into
the business. But the recession came along just at that time and they
decided they wouldn't do it., If there's an outlet for it - and that
stuff has to be sent out to the Pacific Coast, the gas or oil beng made
from it being sent on down there to be refined.

An o0il company that has its own pipelines and its own refineries
can probably make oil and gasoline out of o0il shale right now. Some-
body else can't do it because they can't stand the cost of a refinery
and pipeline.

As to the security angle, oil up on the Colorado Plateau is not
as good, let us say, as oil back here in the.East. And T think we'll
be getting synthetic oil out of coal béfore we'll be getting it out of
oil shale,

QUESTION: But there is no federal program?

MR. LASKY: No. The Department of Interior has broadcast an appeal
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to the public for some kind of guidance as to what it should do about
leasing the o0il shale lands, those that are still under federal control,
But, there is no program,

There are three different companies that have processes, The Bureau
of Mine; has a process - we call them a company. There's an outfit in
Denver that has a process; and the Union 0il Company. And it's almost
impossible to find out what their costs are. Each one uses a different
kind of bookkeeping and they wan't come clean, But the story is that
it's marginal in the economic sense,

QUESTION: Sir, you mentioned the benefits that would accrue to
our economy if the energy costs were reduced for several large manufac-
turers of metals and the like. Are you therefore advocating that the
govermment should include these reductions in its policy?

MR. LASKY: No sir, If you don't mind my correcting myself, I
.didn't want to say that these benefits would accrue. 1 said that econo-
mists say that savings of that magnitude would be a great stimulus to
the economy. And I said if we accept their point of view, then we can
get some measure as to how big the 1ift might be by comparing it with
the possible income tax savings, and with the big credit bill., I'm not
an economist, and therefore I can say that I doubt that that kind of
saving will have much effect, except for those countries that have steel
mills, chemical refineries and other smelting operat;ons.

The United States has these things, but we have so much of some-
thing else that I don't think a little enefgy-saving would help us.

But all of the coal and steel community countries do insist that an
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energy-saving will help them, This is gospel for the people who are
trying to get a common energy'policy. And what they want in a common
energy policy is a gradual shutting down of the European coal mines at
a rate at which they can keep the sociologic and political problems
under control, but gradually open themselves up to more and more im-
ports of oil and to coal from the United States. Their credo is that
they want this because a saving in energy will stimulate their economy.
And they developed this credo because of the heavy steel, chemical and
smelting industries that they have,

But I think this applies only to those countries that have that
kind of industry where energy runs pretty high. Energy in steel-making
is about 25% of the total cost, and probably that's true for other smel-
ting. In chemical and cement manufacture it runs down to about 10%.

So, for an industry that large and where that kind of industry is a

major source of income to a country, as it might be in Germany and France,
a saving of several percent can be something, Does that answer you? T
hope it does.

QUESTION: In your fuels and energies studies, Mr. Lasky, have you
considered the influence of the effects of closing military demands on a
non-nuclear fuels policy?

MR, LASKY: Yes, we did. But I can't conceive of any circumstance
where those demands will be so big that we can't meet them., There is a
section, I recall, in the Fuels and Energy Study, on peacetime demands
and then on emergency demands, We broke the emergency demands down into
several categories, the coﬁtinuance of the cold war which is a synonym
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for peace; and then an all-out war, a nuclear war, and mobilization
short of war. And we found no cause for any kind of alarm at all, within
the time limit we set for ourselves, which is 1980, |
You see, I myself can't get alarmed about this because I must con-
fess that I was on the opposite side of this argument quite some time
ago, but little by little I've educated myself and changed my mind.
COLONEL BLACKWELL: Mr., Lasky, on behalf of all of us, thank you

very much for being with us this morning,
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