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Dr. Richard J. Gonzalez, Director and Treasurer, Humble Oil and
Refining Company, was born in San Antonio, Texas, 17 August 1912.
He received his B.A., M.A., and Ph.D. degrees in economics from
the University of Texas. As a graduate student he was an instructor in
economics. Subsequently, he was Assistant Professor of Economics at
the University of New Mexico and the University of Texas. He became
associated with the Humble Oil and Refining Company as economist in
1937 and served in that capacity to 1951 when he was elected a director
of the company. He has been treasurer since 1953. He served as a
consultant to the Office of Defense Mobilization in 1954 and again in 1956
in connection with the studies of the Task Force for the Presidential
Advisory Committee on Energy Supplies and Resources Policy. He has
also been a consultant to the Petroleum Administration for Defense,
1951-1953, and chairman of the Economics Advisory Committee to the
Interstate Oil Compact Commission, 1946-1949. He has been chairman
of the Economics Advisory Committee on Depletion of the Mid-Continent
Qil and Gas Association since 1950. He has written numerous articles
on the petroleum industry. This is Dr Gonzalez' third lecture at the
Industrial College.
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PETROLEUM RESOURCES

14 October 1958

COLONEL DAVIS: Today we continue our studies in the Natural
Resources Unit with the discussion of ""Petroleum Resources'' and their
import to national security. I think this subject is well appreciated by
everyone in this room. The growing dependence of our economy on
energy derived from petroleum and the absolute essentiality of petro-

leum products to military forces in the field make this subject of prime
concern to the Industrial College.

Before proceeding with the introduction of our speaker, I would
like to present the group discussion leaders who will meet with you in
the seminar rooms after the lecture. You have read their biographies
and I am sure you recognize that we do have an extraordinarily knowl-
edgeable and experienced group of panelists with us today. We consider
ourselves privileged that these senior officials of their own organizations
have taken time out of their busy schedules to come here and work with
us today. As I introduce the discussion leaders will you please withhold

your applause until I have called the last name.
Sirs, will you please rise as I call your names.

Mr. Roscoe A. Cattell of the Bureau of Mines.
Dr. Lee W. Parsons, Tidewater Oil Company.
Dr. Francis McIntyre, California Texas Oil Co., Ltd.
Captain Matthew V. Carson, Jr., USN, Department of the Interior.
Mr. Leslie T. Vice, Standard Oil of California.
Mr. Carl C. Anderson, Bureau of Mines.
Mr. Alexander H. Chapman, Consulting Engineer in New York.
Mr. Minor S. Jameson, Jr., Independent Petroleum Association
of America.
Mr. Ralph S. Fowler, Department of the Interior.
Mr. James V. Brown of the National Petroleum Council.
Dr. Bruce C. Netschert, Resources for the Future, Inc.
Colonel Jack B. Slimp, USA, Office of the Assistant Secretary
of Defense.
Mr. Edgar H. Fallin, National Petroleum Association.
Colonel Merwin H. Smith, USA, Office of the J oint Chiefs of Stafi,
and, finally, two of your own classmates who are well experienced in
this subject:
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Mr. Edwin G. Moline and
Commander Theodore S. Stern.

Our speaker this morning is Dr. Richard J. Gonzalez, Director
and Treasurer of the Humble Oil Company of Houston. As you know
from his biography, he has been a practicing oil economist for more
than 20 years. He has served our Government as an expert consultant
in past emergencies, and I know the Industrial College counts him among
its good friends.

Dr. Gonzalez, it is a pleasure to welcome you back to the platform
of the Industrial College of the Armed Forces and to introduce you to
the Class of 1959. Dr. Gonzalez.

DR. GONZALEZ: Colonel Davis, Gentlemen: I am honored indeed
that you should ask me to be here today, and I find it a great pleasure
to participate in your discussion. As I listened to the distinguished
roster of participants in your seminar discussions today, I wondered
why Colonel Davis hadn't asked some of those gentlemen to stand up here
first so that I might sit back and enjoy that, and then have a chance to
ask some questions myself later, instead of being the one to whom the
questions are directed.

I find these sessions extremely interesting and stimulating. They
always bring out some points that are worth considering.

The subject that we have to talk about is basically an economic
one, and in economics we find that conditions change and that some of
our answers have to change with those conditions. It is particularly
appropriate that we should be having this discussion during Oil Progress
Week., Liquid fuels, of course, have literally brought us from the
horse-and-buggy days to the jet age during the 20th century. They are
the source of our industrial power, of our high standards of living, and
of course they are extremely important to our national security. You
gentlemen are far more familiar than I am with the needs of the military
forces for liquid fuels. I was interested in a statement of Admiral
Lattu, the Executive Director of the Military Petroleum Supply Agency,
recently, that the purchases of fuels by that division amounted to $1.2
billion in the last fiscal year. Now, this represents only about 3
percent of your defense budget, but I think in terms of importance to our
military effort it is perhaps far larger. It is perfectly apparent that
many of our military forces would be grounded without liquid fuel.
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I understand that you have had some other discussions of energy,
and I am sure that you have read a good deal of material and some of you
probably have some pretty firm notions on some of the subjects we
are going to talk about today. My purpose is really to start the discus-
sion off, to present some facts, and to present some interpretations
that may serve as a means of stimulating our discussion today.

You have a responsibility and will probably have an increasing
responsibility for decisions with respect to fuels in our military effort.
In order to judge, of course, you want to know as much as you can about
these fuels. You know a great deal already, but there is always a chance
that you may be able to learn still more., Sometimes we get some fixed
ideas that are impressions not too firmly supported by facts; sometimes
we find that what were facts at one time have changed as things go on.,

One of the professors at the Harvard Business School tells his
students in Advance Management that he doesn't hope to change their
views but that perhaps he may be able to succeed in rearranging their
preconceptions.

In our discussions today we will start first with some facts, and
then we will move on to a discussion of some common public impressions
that require a little analysis. I think a few charts will help us to get
a background.

Chart 1, page 4.--Our first chart deals with energy consumption
and real gross national product per capita over a period of time. The
two lines are clearly and rather closely, correlated. This of course
is a reflection of the fact that our industrial activity, our production of
goods and services, is dependent on the use of inanimate energy to power
machines and transportation. Of course industrial power is the basis of
military strength, and therefore energy consumption is of significance
equally for our military strength,

Chart 2, page 5.--We are starting here with a look at energy con-
sumption in total, and then the major components of that energy. This
chart is prepared on a logarithmic scale so that you can get some idea of
the rate of growth in the requirements for the different forms of energy.
First we look at the top line, which is the total requirement for energy.
This has not increased at too rapid a rate~-over the long term between
2 and 3 percent, varying with periods of time. You can see how that in
depression periods the energy requirements go down. We have shown a
projection of the energy requirements of this country at about 3 percent a
year. This is somewhat more rapid than in the past, and we have shown
a range, to indicate that the energy requirements might perhaps grow a
little less rapidly than we have set forth as the 3 percent.
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CHART 1

ENERGY CONSUMPTION AND REAL GROSS NATIONAL
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CHART 2

8. ENERGY CONSUMPTION
: 1910-1975
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Here we have a question, partly, of how efficiently we utilize
energy and how we learn to economize it in different ways.

When we look at the composition of the various components of
energy we see a very interesting picture. First, taking a look at coal,
the black line, we see that in 1910 coal was really our major source
of energy. But it has shown a downward trend throughout most of the
period, except for the sharp rise that occurred during World War II.
We are projecting a fairly flat consumption of coal, a very slight rise
over this next 20 years, but not too much change.

We come now to petroleum liquids and natural gas. Petroleum
liquids, represented by the next line, shows a sharp rise in consump-
tion, beginning in 1910 and moving up to 1930. You will notice that after
1930 the slope of the line drops off. We haven't had quite as sharp an
increase in the rate of consumption of liquid fueils as we did in the early
1900!s.

Then, finally, you will see that toward the end of the line the actual
figures, 1956, 1957, and 1958, we are beginning to get what appears to
be a dropoff in the rate of increase in consumption, and we are project-
ing into the future a probable growth of only about 3 percent. This is a
distinctly slower rate of increase than the 5 percent that we have had
in the past. This makes quite a difference in the rate of growth, because,
after all, at 5 percent your requirements roughly double in about 15
years; at 3 percent it takes 24 years for them to double.

The natural gas curve has shown a rapid growth, and we are antic-
ipating that natural gas will continue to grow at a more rapid rate than
other fuels and than energy as a whole. You will also see that we expect
natural gas to become a more important source of energy in the United
States than coal within a relatively short period of time. It is practically
up with coal now and will take second position shortly. Oil, as you can
see, has long since displaced coal as our major source of energy.

Chart 3, page 7.--Our third chart shows the participation of these
various fuels in energy consumption, with the addition, this time, of
water power as a factor in energy consumption. Despite the actual in-
crease in amount of power generated by hydroelectric plants, the percent-
age supplied has remained relatively constant. You can see here a
reflection of what we looked at a minute ago in the preceding chart, the
sharp decline in the participation of coal as a form of energy, and the
sharp rise in petroleum liquids and gas.,
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CHART 3

PARTICIPATION IN ENERGY CONSUMPTION
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Today you have a situation in which petroleum liquids are supply-
ing about 44 percent of the energy requirements of the United States;
gas is supplying about 24 percent; and coal is supplying about 28
percent,

Chart 4, page 9.--We turn now from a consideration of energy to a
more particular analysis of petroleum. This chart shows us a picture
of what has happened to new crude oil over a period of time, going back
to the beginning of the history of commercial production in this country.
In the period of 1859 to 1925 the production of petroleum liquids was
8.7 billion barrels. The additions to reserve, shown in the top portion
of the bar, were 4.5 billion barrels. The total new oil in that period of
time was 13.2 billion barrels.

The next bar shows the experience from 1926 to 1935. Here we
have first of all greater production than we had in the previous span
of years from 1859 to 1925, and also greater additions to reserve, and
an increase in our total known reserve.

In the next period we still find that our additions are increasing.
In a 10-year period of time, the new oil amounts to 20. 8 billion barrels,
slightly more than 2 billion barrels a year.

Turning finally to the postwar period, beginning with 1946 and
running through 1957, a 12-year period of time, we see that the gross
additions to new oil have been 36. 3 billion barrels, an average of
3 billion barrels a year. Our consumption in that period of time has
been 25,9 billion barrels, and the additions to reserve, 10.4 billion
barrels, have raised our total reserve to new records of approximately
30 billion barrels of crude oil.

One point we should note: If we look at the reserves at the be-
ginning of a 10-year period of time, we will find that we produced as
much oil in the succeeding 10 years as we thought we had at the beginning
of the period, and yet we end the period with more reserves than ever
before. This is a very interesting reflection of the point that our re-
sources are what we create through discovery, and our experience has
been that we are able to find and develop more 0il as we are called upon
to produce more oil.



CHART 4

NEW CRUDE OIL*
HAS INCREASED IN PROPORTION WITH PRODUCTION
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Chart 5, page 11.--We look now at an expression of the same
figures that we considered in the preceding chart, but this time they
are in relation to the number of wells completed. It is interesting that,
in the long span of time from 1859 to 1925, the industry completed
701,800 wells, of which 524, 100 were oil wells. If we consider what
that represents in terms of results per well, we find that the industry
was developing only 19,000 barrels of new 0il per total wells drilled,
and only 25,000 barrels of new oil per oil well drilled. Of course you
are aware of the fact that the industry drills quite a few dry holes, not
from choice but because it has not learned how to locate oil directly
without drilling them, and also some gas wells,

Coming forward into the later periods of time, beginning with 1925,
which marks a new era in technology and in conservation and production
practices, we find a distinct improvement in the results per well and
only a relatively slight change in the results over time. In the first
period, from 1826 through 1935, 220,400 total wells were completed
and 127,500 oil wells. You can see that the rate of drilling has stepped
up in subsequent years, so that we are drilling more wells as we pro-
duce more oil and as we are called upon to supply more oil. The results
per well are, in terms of oil per total wells drilled, 79,000 in 1926 to
1935, 74,000 in 1936 to 1945, and 66,000 barrels in 1946 through 1957,
In terms of new oil per oil well, the change is even smaller--137, 000
barrels in 1926 to 1935, 124,000 in 1936 to 1945, and 125,000 in 1946
to 1957.

We should bear in mind, in connection with this latter development,
that there have been an increasing number of gas wells drilled in recent
years as the requirements for gas have expanded materially.

Chart 6, page 12.--We look now at a shorter period of time, at the
gross additions to oil and gas reserves in the last 10 years, 1948 to 1957,
and we divide this into two 5-year periods of time, in order to see what
we can detect with respect to the results from new drilling in these
recent years. In the case of crude oil we find that the gross additions in
the past five years, 1953 to 1957, were 14.4 billion barrels, which is a
decrease from the results of the preceding five years, when the reported
gross additions were 16.7 billion barrels. There is also a slight decline
in gas liquids; but when we turn to natural gas we find that the gross
additions increased from 69 trillion cubic feet in the period 1948 to 1952
to 97.9 trillion cubic feet in the latest five years. We have then expressed
these natural gas additions in terms of an oil equivalent, based on the
British thermal unit of energy content, and we find that gas, expressed
in oil equivalent, has increased from 12.3 to 17.5 billion barrels.

10
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CHART 5

DEVELOPMENT OF NEW OIL PER WELL HAS
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CHART 6
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Notice that gas has become a more important source of addition
to our known energy resources than liquid fuel.

The total oil equivalent, then, has shown a slight increase of approx-
imately 10 percent. Now, this is not as good a result as we would hope
for in terms of the amount of effort that we put into the activity, because
we find that the number of wells drilled went up more sharply than did
our gross additions to reserve.

The figures on wells drilled are shown at the bottom of the table.
The total, excluding service wells, went up from 204,600 in 1948 to
1952 to 266,400 in 1953 to 1957. The results, in terms of oil equivalent
per total wells drilled, went from 156,000 to 129, 000 a decline, but
not nearly as sharp a decline as would be indicated if we looked at oil
results alone and ignored the fact that the oil industry is really looking
for both oil and gas.

Chart 7, page 14.-~We turn next to a consideration of petroleum in
the free world, to get a perspective of the relation of the United States
to the rest of the free world. Our first chart deals with the consumption
of petroleum and shows the United States, in the lower portion of the
bar, on the left-hand side of the chart, with a consumption of 3.2
billion barrels of crude oil. The rest of the Western Hemisphere has a
demand of slightly less than 800 million barrels.

When we look at the Eastern Hemisphere we see that the require-
ments are a good deal less than in the United States, and certainly far
less than in the Western Hemisphere. We have to keep in mind, of
course, that the population of the United States, related to that of the
rest of the world, is a fairly small fraction.

Using figures that are comparable for the different areas, because
we don't have the rest of the world up to date as is the case for the
United States, we see a population figure for the United States of 171
million; other Western Hemisphere countries, 213 million; and for the
free Eastern Hemisphere a population of 1.584 billion.

If we look at the consumption of petroleum on a per capita basis,
we find the results indicated at the bottom of the chart. United States
consumption is 18,8 barrels per capita; other Western Hemisphere,
3.7; free Eastern Hemisphere, 1.2. Clearly, our tremendous con-
sumption of petroleum per capita is one of the important factors in the
difference in our industrial power and in our standards of living.

13
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It is anticipated that the requirements in the rest of the world will
grow much more rapidly than in the United States. They have in the
postwar period been increasing at rather fantastic rates cumulatively,
7, 8, or 10 percent, and they will probably continue to grow at a good
deal faster rate than in the United States.

Chart 8, page 16.--Now we turn to a consideration of the estimated
reserves of liquid hydrocarbons in the free world, and we should pause
long enough to note that these are really minimum appraisals of what
we know can be produced with present technology and at existing price
levels, and usually from existing facilities. Therefore, these figures
do not begin to represent the potential resources. Indeed it is limited
to a conservative statement of the absolutely known resources from
which we can expect to build larger output in the future.

In the United States, the estimated known reserves of petroleum
liquids are 36 billion barrels. In the rest of the Western Hemisphere
they are 34 billion barrels. In the Eastern Hemisphere you can find a
much wider range of estimates, all the way from, let us say, 170 billion
barrels for the Middle East up to the figure that we have used here, of
230 billion barrels, which is the one used by the distinguished geologist,
Wallace Pratt, in his report to the panel on the peaceful uses of atomic
energy just a short while ago.

If we were to look simply at the reserve figures, it might appear
that the United States is relatively a "have-not" nation in terms of oil
resources, but, when we bear in mind the population, it becomes ap-
parent that we are not poor in oil resources; indeed, on a per capita
basis, we are better endowed than the rest of the Western Hemisphere
and than the Eastern Hemisphere.

Chart 9, page 17.--This next chart shows us the figures on world
crude oil production. The United States production is shown at the
bottom of the chart, and obviously dominates the total for the world,
even at the present time, when it accounts for approximately half--a
little less than half~-of the total output.

The other part of the Western Hemisphere has been a major con-

tributor to the increasing output, particularly Venezuela, and, in more
recent years, Canada as well,

15
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The Eastern Hemisphere has shown a remarkable expansion in the
postwar period. We show here some estimated figures on the production
in the Russian-dominated areas, and this production is estimated by
trade journals at more than 2 million barrels daily, which is only a
fraction of what the United States produces. You see the figure for the
United States last year of 7.2 million barrels daily. The Russian figures
are, of course, subject to considerable question, because we are not sure
that we have anything like reliable estimates.

Chart 10, page 19.--We will look now for a moment at the question
of the international aspects of the flow of oil, using a chart on the major
tanker routes. Most of you are familiar with the distances involved in
transporting oil. You realize that the United States is the great consum-
ing area,. that the east coast, a densely populated, highly industrialized
area, is one of the most intensive consumers of petroleum.

bEurope has increasingly turned to petroleum as a form of energy in
the postwar period.

The Middle East has become the principal supplier of energy for
Europe, and the chart shows you the two principal ways that oil can be
moved from the Middle East to Europe. One is through the Mediterra-
nean, which is not too long a haul; the other is around the Cape of Good
Hope, which is a much longer haul. As you can see, from Kuwait to
London via the Cape is 11,000 miles, almost halfway around the world.
Some of the other movements on that chart are also halfway around the
world-~the one from Kuwait to Los Angeles, for example.

If we look at the United States movements, we find that the move-
ment from Venezuela--Aruba, for instance--to New York is 1,800 miles;
Houston to New York is 1,900 miles. Transportationwise, Venezuela
is just about as close--closer, indeed--than the Texas Gulf Coast.

These long tanker routes obviously present problems in terms of
military operations, because they are fairly vulnerable to interruption.
You all know what happened during the Suez crisis; when the canal was
closed there was considerable disruption of the normal tanker movements.
It was possible to shift tankers to move some 0il around the Cape of Good
Hope, but, of course, that immediately reduced the ability to deliver
oil. Europe was kept from a deficit of petroleum at that time by stepping
up the flow of oil from the Western Hemisphere, principally the United
States and Venezuela, to the Eastern Hemisphere. Fortunately, this
didn't last too long, and industrial activity was maintained without too
serious interference.

18
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It did, of course, make the European countries aware of their
precarious position in depending on oil supplies through an uncertain
line, and it did stimulate their interest in nuclear power.

Of course this disruption occurred without a major war. We have
reason to be concerned that the Russians have built a large fleet of
submarines, reported to be some 500 in number, which could be ex-
tremely damaging to our oil movements in any real emergency.

The availability of a large tanker fleet, of course, provides a good
deal of mobility in the delivery of oil supplies, so that the industry has
been able to deliver all of the requirements of the military forces in one
emergency after another--first in the case of some disturbances in the
Middle East, then in case of disturbances in the Far East. Such events
may continue to occur in the future, and of course it will always be an
asset to have alternative sources of supply available and the ability to
move oil from those alternative sources.

Chart 11, page 21, --Let us consider finally some facts about the
economigs--prices and profits--of the petroleum industry. This chart
shows us the wholesale prices for petroleum and products in relation to
all commodities and to bituminous coal. We note the sharp decline that
occurred in petroleum and products starting in the midtwenties, coming
into the depression years. This was the period of the discovery of the
East Texas Field and what we thought at the time was a great surplus of
oil. This sharp drop brought petroleum and products in line with all
commodities and bituminous coal, according to the Government'!s
official wholesale price indexes, based on 1947-1949 as 100.

Since then the movement of the lines for petroleum, all commodities,
and bituminous coal has been quite similar. In the last few years,
oil has moved slightly ahead of the line for coal and all commodities,
not too sharply; but in terms of what prices were in 1925, for instance,
petroleum doesn't show as much of an increase as all commodities or
coal. This is quite an achievement when we consider the problems that
a resource industry faces in providing additional supplies.

Chart 12, page 22.--Since consumers are interested in the prices
they pay for the commodity they use, rather than the wholesale prices,
our next chart shows us the number of gallons of gasoline purchased with
an hour!s pay in manufacturing. This is expressed in two ways--in-
cluding tax, and excluding tax--because, as time has gone on, the tax on
gasoline, used to a large extent for roads, but to some extent by the
States for various other purposes, has increased very noticeably.

20
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Back in 1920, a worker in manufacturing could buy two gallons of
regular gasoline for an hour?’s pay. Through the years this has in-
creased quite steadily, so that now he can buy with an hour'!s pay
almost seven gallons, if we include the tax, and more than nine gallons,
if we exclude the tax. There have been only a few short and small
dips in this pronounced upward trend of the purchasing power of con-
sumers over gasoline. Of course, gasoline is the principal product
and it merely reflects the price at which petroleum products generally
have been available to the consuming public.

I think it is clear that this development has been the basis of the
rapidly increasing use of petroleum and the higher participation that
it has had in energy requirements.

Chart 13, page 24.--We look finally at the rate of return that the
petroleum industry has realized on its book investment, as reported
on its financial statement, by comparison with the rate of return
realized on other major industries that have over $5 billion--or had
over $5 billion--of net book assets on 1 January 1955.

These major industries are automobiles and trucks, chemicals,
iron and steel, and petroleum, and, for the record, the chart also
shows all manufacturing. The petroleum figures are shown by the
heavy line, which has tended to move around a 15 percent rate of
return on book assets stated according to the original investment.
Of course you realize that with inflation this doesn't mean the same as
it would if prices had been stable, because some of the book investment
made years ago now would cost a good deal more to replace.

Still, looking at it merely in relation to these industries, we find
that petroleum is at the top of the list only at very exceptional times--
1948 is the year when we see petroleum stand out above other industries.
Thereafter it is consistently the automobile industry which shows
toward the top, chemicals in some years, ahead of petroleum; petroleum
and manufacturing surprisingly close together, considering the higher
risks that are involved in the petroleum industry.

Facts are one thing and interpretation, of course, is another. In
the field of economics there is always some room for differences of
interpretation as to what significance figures have. I want to turn in
a minute to a consideration of about four popular impressions that I
think are subject to question. Before I do that, I would like to tell you
a little story about the difficulties of understanding economics.
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It deals with a bishop who went to Heaven and, after he had gotten
settled down, he looked around and saw who his neighbors were, and
found that the tenant in one of the most palatial mansions on the Street
of Gold was an admiral. He puzzled over this for quite a few days,
and finally he couldn't resist going to Saint Peter and inquiring about
this. He said, "Saint Peter, you know that you assigned me to quite a
modest dwelling on a back street, and I can't understand why you as-
signed the admiral to this mansion on the street paved with gold."

Saint Peter said, ""Well, Bishop, it's all a question of supply and
demand." The bishop thought about that a moment, and then said, "Well,
Saint Peter, I still don't understand that. I never was very good at
economics." So Saint Peter told him. He said, "Bishop, you know

that we have a lot of you bishops here in Heaven, and we try to treat all
of you fairly, so we try to find quarters that are reasonably comfortable,
and we just don't have many mansions on the streets paved with gold.

But this is the first admiral we have had up here in 100 years."

Now, I'm sure that, by those standards, if any economist should
ever find his way to Heaven, he is going to be very well taken care of.

In this area of interpretation of facts, we do run into serious
problems, and there is plenty of room for differences of opinion. I
am going to present one point of view to you on some of these points,
and I am sure that in the course of your discussions today you will get
some other points of view. This is the function of a discussion.

Let us consider first the common public impression that the oil
industry is fabulously profitable. This is a fairly widespread public
impression, and it has been widely advertised in newspapers and maga-
zines. The epithet, "Land of the Big Rich," has been tagged on Texas
and the oil industry by certain well-known publications. Now, the
figures that we have just looked at do not show that the oil industry is
fabulously profitable, on the average. On the contrary, the oil
industry's profits in relation to its investments are quite comparable
with those realized in other industries, including industries that have
less risk. The list that "Fortune Magazine' publishes shows that the
highest rates of return on investment were realized last year by a
manufacturing firm and by a drug firm--not by an oil company.

I was quite interested to see that a year or so ago to see "Time

Magazine" rated right up at the top in terms of rate of return, although
it frequently talks about the fabulous profits of the oil industry.
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Now, let us be perfectly clear about the profits of the oil industry.
There are some cases of extraordinary success, but these are the
exceptions--just like the man who breaks the bank at Monte Carlo.
Most of the cases are average success and many of them are quite
disappointing failures. The public hears about the great successes--
Glenn McCarthy's construction of The Shamrock Hotel--but I am not
always sure that it gets the same amount of information about the fact
that Mr. McCarthy's hotel and all of his oil properties were later
taken over by an insurance company.

The movie industry, through its pictures of "Giant' and things of
that kind, would have you think that the discovery of oil is inevitable,
that the first well that is ever drilled is always a gusher that flows over
the top, and that then you drill an avenue of wells on either side like
palm trees, so that you can produce o0il in great abundance. We wish
this were so, but, unfortunately, we know that it isn't, because all we
have to do is to look at the statistics on dry holes to see that the truth
is quite different. '

It is unfortunate that the public has an erroneous impression,
because it tends to color the thinking, the attitudes, and the reactions
of the public toward the industry.

Let us turn now to another impression about this industry, that it
enjoys a tax advantage, that petroleum producers dontt pay their fair
share of taxes, that percentage depletion is a loophole in the tax laws
that should be corrected. Here we enter into a very complex area--
tax laws and the question of what is fair and equitable taxation. The
critics of the oil industry seem to think that all income ought to be
taxed equally. Well, if this were so, we wouldn't have graduated income
tax laws, and we wouldn’t have variations in tax treatment between
different industries as we do have, for insurance, for timber, and for
many other different industries.

In the case of oil, we have some difficult problems of trying to
distinguish between current, ordinary taxable income and capital, or
capital gains. You are all aware of the fact that if a producer sells
oil in the ground he gets capital~gains treatment on the sale of that
property, as would any owner of real property who chose to sell his
property. If the tax treatment on his production of oil from that property
is less favorable than what he gets by making a sale of that property,
then he is naturally going to be encouraged to dispose of it and perhaps
to get out of the business of producing.
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Congress probably doesn't see much point in encouraging people
to get out of a business of finding and producing oil. Indeed, on the
contrary, it has felt that it is desirable, in the national interest, to
encourage people to engage in this hazardous search. It has recognized
that it is extremely difficult to measure capital in situations where
much of your money is spent on dry holes. It has chosen percentage
depletion as a means of expressing what it considers fair and equitable
treatment. Bear in mind that percentage depletion applies to all
mineral industries, all of which have a unique problem of depletion of a
resource.

The rate for oil happens to be higher, but so do the risks, generally
speaking. Here again we have an area of public impression that is
clouded with emotional thinking. I am not going to say that everyone
who knows the facts will agree that there is just one answer to this
problem, because that wouldnft be true of any economic problem. But
I do want to say that we ought to keep all of the facts in mind before we
pass judgment on whether this is a tax advantage or whether it is
merely a tax differential. The law is full of tax differentials that are
thoroughly sound.

Now, we'll move on quickly to two other popular impressions about
the oil industry. The first of these is that proration of oil production
is a price-fixing scheme and not a true conservation measure. Cer-
tainly, if you are familiar with some of the laws of the States dealing
with proration, and if you read that the production is restricted to
prevent physical waste and also in accordance with market demand, you
know that the uninformed person is immediately apt to be suspicious of
this kind of regulation. Anything that affects supply presumably affects
price. And I think on that we can agree. Proration definitely has an
influence on price. But that does not mean that proration is a price-
fixing device. If it is, it would seem to have been quite inadequate in
bringing about profits higher than average for other industries. It
would seem to have been quite inadequate in keeping prices up at a level
that they might have in competition with other sources of energy that
have continually lost place to oil.

Proration basically makes its big jump when it refuses to permit
the wide-open production from new wells and says that you cannot pro-
duce them at more than a maximum efficient rate. That in itself is
what tends to stabilize price, to reduce fluctuations up as well as down,
as against a situation when we didn't have conservation and proration.
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But the restriction of production also has some very pronounced
benefits for the consumer and for the Nation in terms of the development
of more resources per well and in terms of the recovery of a larger
percentage of the oil in place, so that we have more supplies from the
same amount of capital investment. This cannot help but mean lower
average costs over a period of time.

The fact that we can in the United States today produce 10 million
barrels of oil efficiently, and are producing at a rate of about 7 million
and have a reserve capacity of 3 million barrels a day, is of great
value for national security purposes. It represents a rate of operation
of roughly 70 percent, which shouldn't be so surprising, since we have
seen the steel industry, the automobile industry, and the paper industry
all go down to lower rates than that. For an industry as essential to
our security as it is, I think it should be extremely comforting, that we
have a margin of spare capacity that can be called on when we have
crises such as that which occurred in the Suez in 1956.

Finally, I would like to turn to what is undoubtedly the most difficult
problem in terms of public opinion, the problem of import restrictions.
I am sure that it is extremely difficult for anyone who is uninformed of
all the facts to see how the restriction of imports could centribute to
national security. The natural fear is that, if we use our own resources
instead of foreign o0il we will tend to exhaust our resources and then our
national security will be in greater jeopardy than if we used more
foreign oil and less domestic oil. This is a very interesting problem,
and it is easy to see how people can look at it in different ways.

I remember sitting in a meeting in New York with Colonel Davis
and some of your other members here from the Industrial College who
attended. I was sitting next to a feature writer for the "New York Times."
We discussed this subject and talked about the fact that we don't live in
a world of peace and we don't live in a world where we can always
count on the free flow of oil. To me these were reasons for restricting
the imports of oil so that we might encourage the development of our
domestic resources. But to this feature writer these very circumstances,
he said, were the things that caused him to feel that we ought to import
more oil.

Now, let's analyze this a minute, because it is quite important. The
feeling seems to be that, if we have our choice between using foreign oil
and domestic oil, by using more foreign oil now and whenever it is
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available, we will automatically put ourselves in a better resource
position in case of future emergency. This has a superficial appeal
until we stop to analyze the fact that it isn't just the question of how
much reserve we have at any one period of time but how much we
develop over a period time. This is what counts. As I told you before,
every 10 years we have literally exhausted the oil resources that we
thought we had at the beginning of the period, so we are constantly
living off of what we are finding and developing.

Now, the thing that we need to be concerned about is the impact of
imports on the incentive to find and develop domestic resources. Here
again we come to a possibility that, if you think the United States is
really running out of oil, why then you are seriously worried that we
ought to try to stretch our own oil resources over a long period of time
and one way to stretch them is to use foreign oil. Here we come up
into a major area of debate, because there are many people who do not
think we are running out of oil. On the contrary, they think, as
Admiral Lattu gsaid, that the golden age of the petroleum industry is
still ahead of us, despite nuclear energy and other new and exotic fuels.

When we look at the record, we find that the industry has pretty
well been able to continue to increase its resources as it puts more
effort into the search for them. It is encouraged to put more effort
into it as it is able to produce more and to realize more income from
its production.

The technology for the recovery of oil is improving significantly.
The technology for locating small oil deposits is clearly much better
now and is becoming better steadily, much better than it was in the past.
These are the things that give hope that the United States can and will
continue to develop its own resources in an important way.

There is another facet that we must keep in mind about this problem,
namely that we also use large quantities of gas, and that our supplies of
gas are forthcoming as a result of our search for oil and gas, and, while
we can import oil, it isn't quite so easy to import gas except from ad-
joining countries, namely, Mexico and Canada.

Now, this import question is one that I know from experience of
last year some of you gentlemen have very firm views on, and you are
quite critical of the Cabinet Committee for its views in recommending
to the President a restriction of imports. I do not want to dispute your
right to your opinion. I just want to ask you to be somewhat more
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tolerant and studious of the reasons that the Cabinet Committee gave
for its conclusions. I want to call your attention also to the fact that,
although the average level of imports into the United States does not
appear high, the impact is not average over the whole United States;

it is in the areas where o0il comes in, and imported oil finds its way
principally to the east coast, north of Hatteras, and in this area which
is highly industrialized and densely populated you find imports supply-
ing half of the requirements of approximately 2.5 million barrels in
an area some 300 or 400 miles around Washington, going down into
Virginia, up to Boston, and through Pennsylvania. This is the area
that no doubt supplies the major part of your munitions and military
supplies. It is an area that, in case of any emergency, would need to
maintain its productive capacity; yet it is already dependent on imports
for 50 percent of its petroleum and products. You can imagine the
problems of supply that will be encountered if the flow of foreign oil is
interrupted.

We have to take a long-run view of this problem, too, because it
is not just a question of the cheapest source of supply today; it is a
question of a cheap source of supply over a period of time. Unquestion-
ably, having alternatives available, including the alternative of increased
domestic production, puts us in a much more advantageous position than
if we were highly dependent on foreign sources of supply.

These are very complex issues. They require a lot of careful
study. They are issues on which people can have very honest differences
of opinion. They are extremely important issues, however, and they
deserve your most careful consideration. I am sure that you are going
to find in your subsequent discussions some very interesting points of
view on them.

For myself, I would only like to tell you that I have a great deal of
confidence about the ability of the domestic petroleum industry to carry
forward a dynamic technology and to continue to provide us with increas-
ing supplies from what still appears to be a very adequate resource base.

Thank you, gentlemen. It has been a pleasure.

COLONEL DAVIS: Gentlemen, Dr. Gonzalez is ready for your
questions.

QUESTION: Doctor, a previous speaker suggested to us that the
stature of the petrochemical industry has grown, that we are going to
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be more and more dependent on it, and that therefore the use of oil as
a fuel is wasteful. Would you care to comment?

DR. GONZALEZ: Well, let me answer that briefly. The chemical
requirements are usually referred to in pounds, and a million pounds is
a lot of chemicals. The oil requirements, as you have noticed, we
refer to in billions of barrels, and this is a lot of tons. So far as we
can see, the chemical indusiry could grow a great deal, could multiply
at an extraordinary rate, and still take just a small fraction of what we
are presently turning out in the way of hydrocarbons, oil, and gas.
Therefore, we don't think that we are going to need to save these fuels
for chemical purposes. However, we are perfectly happy to divert all
that the chemical industry can take, and we are doing so, because we get
a little more money for it that way.

QUESTION: We have heard about the risk in the oil industry,
particularly the dry holes. I am curious as to the percentage of risk
involved in terms of dollars, rather than number of holes. For example,
of the total expenses of the oil industry of the country, what part of that
expense, or what percentage, is attributable directly to dry holes?

DR. GONZALEZ: Let me answer the question for you this way:
First of all, the industry is drilling roughly 48,000 wells a year. About
40 percent of these turn out to be dry holes, which means that there
are close to 20,000 dry holes a year, and you have over a billion dollars
in expenditures for dry holes alone. Some estimates indicate that for
every dollar that ends up invested successfully in producing facilities,
you have another dollar that is lost on unsuccessful ventures. In the
case of my own company, for example, for a number of years, 40
percent, roughly, of the money that has gone into drilling has ended up
in dry holes.

Does that answer your question?

STUDENT: No, sir, it doesn't. I meant the expenses of doing
business. That would include all other expenses. What percentage of
your expenses, not just in exploration, but what percentage of your
expenses are attributable to dry holes?

DR. GONZALEZ: Well, let's distinguish this. If we happen to
have found oil and be making money off of it, that is no necessary
reason why we should continue to hunt for more oil. We are only going
to continue to hunt for more oil if we feel that it is economically
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sensible to hunt for more oil. Therefore, we look at it as a question
of what is the relationship of our losses on the money we are risking
in an effort to find and develop oil to the money that we are putting
out.

Now, I don't know the answer to your specific question, but the
percentage would obviously drop from 40 to perhaps 20, or something
of that order of magnitude.

QUESTION: Under present and forecast consumption of oil in the
United States, what is the petroleum industry's estimate of reserves
that we have in the ZI in years?

DR. GONZALEZ: The reserve we have in what?

STUDENT: How many more years of oil do we have? How many
more years will we be able to produce oil in the United States, our ZI
oil, considering the industry!s estimate of consumption? This is some-
what in line with conservationists! view and also the import-restriction
people.

DR. GONZALEZ: Yes. The one thing people frequently do is to
divide the reserve estimates of 30 billion barrels by the year's produc-
tion of 2.5 billion barrels and to say, '"This is 12 years? supply. We're
going to run out by 1970." Twelve years! supply happens to be about
the same kind of inventory that this industry has carried for a very long
time, in fact more than it has carried frequently.

The important thing to bear in mind is that it is expensive and
economically undesirable for the industry to carry more known inven-
tory than it needs to meet the foreseeable requirements. When you
talk about how long our resources may last ultimately, I can only say
to you that there are some people who think we are going to pass our
peak and turn down within a matter of a very few years, and that there
are others who are equally confident and equally qualified to judge who
think we are going to have resources for as long as we want to use them
and until we turn to something else that we find befter.

QUESTION: Dr. Gonzalez, your fine address and my logic tell me
that we are in fine shape as far as petroleum reserves go, but my
statistics in drafts and charts and my dismal emotions tell me that
maybe this ain't so. This brings to mind other sources of power, such
as atoms for peace. Knowing that the oil industry has a group of very
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fine researchers, are you participating in the research in regard to the
peaceful use of the atom? If so, how does the oil industry plan to
participate in this use of that type of power?

DR. GONZALEZ: By all means the petroleum industry is partici-
pating in these atomic energy developments. Some of the men high up
in the Atomic Energy Commission have been research specialists from
the petroleum industry, and a number of companies are quite active in
trying to find ways of applying the knowledge about atomic power to an
effective utilization. My own company's research people have filed a
patent memorandum and request to the AEC for permission to conduct
an extremely interesting research project that has the idea of setting
off some atomic explosions in a way in which we can control the power
and utilize it to generate electricity.

I think you can be sure that the oil companies feel that they are in
the energy business. They are interested in the high-energy fuels;
they are interested in atomic energy; they are interested in any way of
providing energy. We expect to be in business in the energy business
long after, perhaps, oil becomes relatively unimportant.

QUESTION: Doctor, in flying over and in driving through the oil
fields of the Middle East, one is impressed with the tremendous
amount of energy being burned off in the gas flares. I have been told
that it would be economically feasible to run a pipeline from the Middle
East to Europe for gas, but not politically feasible. Is there any re-
search into storing this gas and pumping it back into the ground or
storing it in some other manner in order to conserve the gas that is
now burned off for such time as such a pipeline might be politically
feasible ?

DR. GONZALEZ: I wish you had saved that question until you had
come to your panel discussion. Perhaps you will have someone there
who is particularly prepared to comment on that Middle East situation.
Let me simply say a few words in reply to your inquiry. I think the
oil companies are quite conscious of this problem of preventing the
flaring of gas and of utilizing gas efficiently. The question of the
economics of a pipeline is that it is a long way from being as sure as
you indicated, because it is quite expensive to move energy long distances
in a pipeline, much more expensive than to move liquid fuels. There-
fore, the thing doesn't seem to be in the cards. But to the extent that
the gas can be used to increase the recovery of oil or can be saved at
reasonable cost, I am sure that everything will be done.
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Also, some research work is going on to see whether it is feasible
to liquefy natural gas and transport it in a liquefied state, with the
thought that, if you can transport it in a liquefied state, why then you
can move it just like you do oil.

These are some of the things that are being thought of. I don't
think the oil industry ever passes up an opportunity to try to utilize what
appears to be a waste product temporarily.

QUESTION: Sir, back in 1946, when the Air Force began its con-
version to jet aircraft it was tied to the use of kerosene, which I believe
was about 8 percent of a barrel of crude. Well, 8 percent of a barrel
of crude could not take care of our conditions in time of war. So we
switched to JP-3, which I believe gives about 38 percent of a barrel. 1
think we are going to abide now with JP-6, which will give us a fairly
stable fuel,

Do you care to comment on what percentage of the barrel will get
ila.-o ‘TP_S?

DR. GONZALEZ: I won't try to answer that, because I don't know
enough about the specifications and the requirements of your fuels., I
can only tell you that I know that you have had problems before when you
had to settle on the grade of aviation gasoline you used in World War II,
on the basis of the best compromise between what you would like to have
and what we could deliver in the industry.

I suspect you will do that with jet fuels, too.

QUESTION: Dr. Gonzalez, you have been projecting the energy
consumption to 1975, and the situation looks fairly solid and fairly
reassuring. I wonder if you could project the energy requirements in
the various sources of supply with the requirements for the next 100
years and estimate what the petroleum situation would look like.

DR. GONZALEZ: When I try to do that, I always think back to the
position that our forefathers would have been in in 1858 if they had tried
to project energy requirements and supplies for the next 100 years. I
am afraid that when we try to do this we almost inevitably tend to assume
a relatively static technology. Our whole experience, however, should
teach us that technology is not static, that within 100 years there are
going to be developments with respect to energy that we do not even dream
of today. I think that the utilization of solar energy will certainly come
within this period of time that you speak of.
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But I have no way of estimating what that potential will be or how
soon it will come. I can tell you this, that our extravagant and abundant
use of energy is based upon the fact that it has been so attractively
priced, and that we could overnight do a great deal to balance our
supply and demand even if there were no new sources of energy, simply
by changing some of our consumption patterns.

We don't have to use 2~ton automobiles that get 10 miles to the
gallon. We know perfectly well that, if we want to, we can use a differ-
ent kind of automobile that gets 2, 3, or 4 times as many miles per
gallon. This is the kind of adjustment that occurs in a dynamic economy.
This is the kind of thing you cannot project.

COLONEL DAVIS: Gentlemen, the next question is going to have to
be the last one. Let me say that Dr. Gonzalez will visit each of the
seminar groups either this morning or this afternoon, so you will have
one more chance to get at him and to supplement the discussion of your
panelists.

QUESTION;: Doctor, all these fears about running out, of course,
are based on an overall estimate of how much reserve we have in the
earth here, because any time we put a figure on it, why we can then
mathematically take our bearings as to how much we use and divide it
out and figure out how many years it is going to last. My question
is, number one: Is it possible to actually estimate how much reserve
we have in the Western Hemisphere, or in the United States? Number
two: If so, can you give us a gross estimate in billions of barrels as to
what you think it would be?

DR. GONZALEZ: That!s a very good question, and I could take
quite a long while to answer it, but I won't take that long, Colonel Davis.

These are speculations, of course, because no one really can prove
how much oil lies underneath the surface of the earth or how much of it
will be recovered. I don't have much confidence in such speculations,
because I have seen a well known, reputable institution put an estimate
out one year, 1956, that the ultimate recovery of oil in the United States
would be 165 billion barrels of oil, and the next year, 1957, come out
and say that the minimum would be"250 billion barrels of oil--a 50 per-
cent upward revision in one year!s time as to how much oil is going to
be recovered from the United States. It is just too wide an error to
leave you with much feeling of confidence in anything that can be said
about the ultimate recovery.
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Let me just note this one point. We have already discovered by
our conservative standards of measuring reserves in the United States
something like 87 billion barrels of known liquid fuels. This is based
on a recovery factor that is something like a third of the oil in place.
That's as good as our technology is today and that!s based on today's
prices. That alone means that we have actually located already in place
more than 250 billion barrels of liquid fuel.

Now, the big question is: How good will our technology be in
increasing the recovery? Here we are in some very important new
developments of secondary recovery, which introduces water and gas
into old fields, these developments have produced some startling
increases in production from old fields and in recovery of reserves.
There is a new technology that is just coming out of the pilot laboratories
into actual practice, which is called enriched gas drive, which is a
principle of putting in liquefied petroleum gases into a reservoir and then
chasing these with natural gas, so that the liquefied petroleum gases
dissolve the oil out of the sands. They get in the laboratory very close
to 100 percent recovery of the oil in place. Now, what this will do when
we begin to apply these techniques, even if they are only half as good in
practice as they are in the laboratory, we still have to find out. But, it
is this kind of thing--the dynamic technology which offers the greatest
hope for oil supplies that will run on for as long as we need them and
until we turn to some other more economical source of energy.

COLONEL DAVIS: Dr. Gonzalez, I know I speak for the class when
I say that you have given us a very informative and extremely useful
discussion on petroleum resources. You have indeed gotten us off to a
fast start for the discussions that will follow for the rest of the day.

Sir, on behalf of the class and the Commandant, I thank you very
much indeed.

DR. GONZALEZ: Thank you.
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