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ENERGY CONSERVATION

MONDAY, NOVEMBER 19, 1973

CONGRESS OF THE UNITED STATES,
SUBCOMMITTEE ON CONSUMER ECONOMICS

OF THE JOINT EcONoMic COMMITTEE,
Wawhington, D.C.

The subcommittee met pursuant to notice, at 9:30 a.m., in room
4202, Dirksen Senate Ofilce Building, Hon. Hubert H. Humphrey
(chairman of the subcommittee) presiding.

Present: Senators Humphrey, Proxmire, and Javits.
Also present: William A. Cox, Sarah Jackson, Jerry J. Jasinowski,

and Courtenay M. Slater, professional staff members; Michael J.
Runde, administrative assistant; Leslie J. Bander, minority economist;
George D. Krumbhaar, Jr., minority counsel; and Walter B. Laessig,
minority counsel.

OPENING STATEMENT OF CHAIRMAN HUMPHREY

Chairman HUirMihREY. The subcommittee will come to order.
This is a hearing of the Consumer Economics Subcommittee look-

ing into the supply and demand situation for petroleum products
particularly as it affects the consuming public. For the benefit of our
witnesses we have held a series of these meetings starting last April.
We had field hearings as well as hearings here in Washington. Speak-
ing for myself as chairman of the subcommittee, we have been trying
to sound the alarm on the critical energy situation, or to put it more
bluntly, the fuel shortage. Everyone now recognizes this shortage
to be a fact.

The press is filled with comments this morning, as it has been for
days, about the fuel shortage. Much of this comment has been pre-
cipitated by the action of the Arab States in imposing embargoes
on the United States and on the Netherlands, and partial embargoes
on the Common Market countries of Western Europe and on Japan.
I just returned from Western Europe where I had the opportunity
of visiting with officers of government, and I don't want to overem-
phasize, but I think it is fair to say that they know that they are
facing a critical difficult situation because of their dependence upon
imports of oil.

I want to pose some questions this morning. The reason I do it in
the presence of Mr. DiBona is because the White House Office of
Energy Policy has an obligation now to the American public which
I want it to fulfill, and I pose these questions and observations not
in the' spirit of an adversary but rather as one who seeks a partner-
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ship with the executive branch in coming to a somewhat better under-
standing of where we are and where we're going.

There is much confusion about basic facts. For example, yesterday's
press carried the story from a study of the Library of Congress (the
Congressional Research Service) to the effect that we face a 35 per-
cent oil shortage. Other stories are carried to the effect that really the
crisis is not nearly what it is painted to be. Then there are stories this
morning where the President- says -that he is opposed to rationing;
where Mr. David Rockefeller, on the contrary, indicates that he be-
lieves that rationing may have to be imposed and that the time is at
hand for it.

So here are my questions Mr. DiBona. I think the American people
are entitled to know the answers, and I believe that Congress has an
obligration to search them out.

What are the facts relating not only to oil production domestically
and internationally and so far as our imports are concerned, but what
are the facts on utilization? What segments of our economy use the oil?
How much for home heating? How much for industrial work? How
much gasoline for our automobiles? How much for other transport-
diesel, locomotives, and trucks? How much for the agricultural sector?
I believe eve need a breakdown of the salient facts that relate to the
energy situation as of today, November 19, 1973. What is the trend in
terms of consumption and production? What was it 10 years ago?
What was it 5 years ago? What has been the trend since 1970 in terms
of production and where do we get what we use? What are the pros-
pects in 1975 for supply and demand? What are the prospects for
1980? Where will we get our supply and of what will it consist? How
muchl will be hydroelectric, geothermal, and solar energy? How much
will be fossil fuel-coal, oil, nuclear? Does the Government have any
agreed-upon figure as to what the utilization wvill be in the American
economy for the year 1980-6 years hence? These projections and cal-
culations are absolutely vital if we are going to have any sense of di-
rection Onl policy.

What are the options for supply? It is my judgment that we are
fooling ourselves. We are unwilling to face the truth. We continue to
tell ourselves that all will be well with voluntary conservation. I see
no real concerted effort by the Congress or the executive branch or
private industry to come to grips with what appears to be, in my judg-
ment at least, a growing crisis. The crisis is not yet here today but it
is coming, and when I say crisis I mean a critically short supply of
fuel.

Now what are the options to meet this crisis, and what is the time
frame in which we will undertake the programs to provide the nec-
essary supply? What kind of research do we need? How much of an
effort? Should we go into what we call the Manhattan-type project,
where we could pour in the money and the resources, or like we did in
the instance of the space program, where we began 5 years behind the
Russians and then proceeded with a massive effort to catch up and,
really, to surpass their technology? Is it possible, Mr. DiBona-I ask
you as a representative of the executive branch-is it possible under
certain programs that are highly financed, well organized-is it pos-
sible to meet our supply needs, say, in the next 5, 6, or 7 years? What
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are the facts as to the refinery situation? How many new refineries are

under construction? How many are contemplated? What about the

superports? Are they necessary ? What about pipeline capacity? Do we

have it?
I ask another question. If there were no Arab embargo, would we

not have a fuel shortage even if there were no embargo? On the re-

search efforts, I believe it is absolutely necessary for us to know what

the Government is putting into the search in energy and fuel and what

the private sector is doing. These must be coordinated. We can't just

pick up the newspaper and look at an Exxon ad and be satisfied or

get a reeport from the Department of Interior and be satisfied. How

many instrumentalities of the Federal Government are in the energy

business? How many do you have to coordinate? I gather that there

is a large proliferation, and this in itself has its problems.
Now, eve come down to what voluntary conservation can accomplish.

Now, I do not underestimate it, and that's one of the things we're here

to discuss this morning. What can voluntary conservation accomplish,

and what are we doing about it? For example, I recommend to you

this morning that there be a systematic followthrough with every

State government, with State legislative leaders, with mayors, and

county officials to not only initiate but to expedite and to monitor vol-

untary conservation programs. It's my judgment that every Governor

should have an energy oficial, such as you or Governor Love, and his

right hand, so to speak. That every mayor must likewise have some-

body responsible for this. What are you doing about industry? Have

they been called in and told that they are wasters? Is it a fact that

European and Japanese industry uses 10 to 20 percent less fuel or

energy to make an identical product as American industry? For ex-

ample, this microphone into which I speak-if it were made in Japan,

or in Western Europe, according to a study that I read, it would take

from 10 to 20 percent less energy to make this microphone in Europe

or in Japan than it does in the United States. Are we wasters of en-

ergy, and if so, what is going to be done about it?
And then we have the question: Do we have a rationing plan? Now

we came into the allocation program without really getting organized

for it. We're allocating a scarce supply. Allocations is a second best

in a very difficult and bad situation. I have fought for allocation of

our short supply for a long time. But now we are faced with another

situation. Do we need rationing? But even if you are not sure that

you need it do you have a plan of action. Are the books printed? Are

you ready to go to work? Do you know how it will be administered

or are we going to wait until we find out for sure that the Arabs are

not going to ship the oil we need? I see in the press every so often that
somebody says that they really don't mean it. This morning the Arab

nations are saying that they're going to let the EEC, the European

Economic Communitv, exclusive of the Netherlands, go for another

month without any further limitation on oil shipments, but they'll keep

the United States and the Netherlands under their embargo. Are we

depending upon the good fortune of Arab inconsistency and lack of

coordination and lack of unity? Does the administration have a ra-

tioning plan and, if so, is it ready to implement it?
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Now, I want to express a personal point of view and then I'll go
to you, Mr. DiBona. I am opposed to trying to ration gasoline by high
prices and higher taxes. It seems to me that that is an inequitable way
of administering a short supply. The higher gas taxes are a heavy
burden upon those least able to pay, and higher prices on gasoline
due to higher taxes bear most heavily upon the worker, the shopkeeper,
the person who has to drive to work in this automobile-oriented society
of ours.

When is the administration going to tell the automobile manufac-
turers to quit making luxurious tanks, and start to make automobiles.
What we have really got on the highway today are 400 horsepower
tanks that are like mobile living rooms. They're beautiful. I like them,
if we've got plenty of oil. But when are we going to start taxing horse-
power instead of gasoline? When a-re we going to tell the automobile
industry that there is a fuel crisis, or don't they read the newspapers?
I'm saying that the administration and the Congress have some things
to do and I'm not picking on the administration any more than
ourselves.

On the voluntary conservation I want to commend efforts that have
been made thus far. But like most voluntary things, they are only as
good as they are supervised. We have a representative here from one
of the communities in my home State this morning. a community
that has done a good job. I visited that community about 3 weeks ago-
St. Cloud, Minn. But this is only the beginning.

Somewhere along the line, the world will have to ask the Arab coun-
tries what will be the impact of the embargo on food production. I
read in the Washington Post this morning a very misleading story
about food supply. It is a story written by a competent reporter who
has no very great understanding of what's happening in world food
production. I've just come back from a food and agricultural confer-
ence in Rome and the World Sovbean Conference in Munich, and any-
body that thinks the food supply in the world is in a healthy state is
deceiving himself.

That's bad enough but you ought not to deceive others. As I said to
the representatives of 45 nations in Munich, while the Arab embargo
is an inconvenience for us, it could be a disaster for Asia and Africa,
because the main reserve food producing country in the world is the
United States of America. We exported 50 percent of all the wheat
exported in the world, 60 percent of all the feed grains exported in all
the world, and 85 percent of all the soybeans exported in all the world,
and if the United States of America is to be short of fuel it simply
means that our farmers are not going to be able to produce what they
had planned on producing. It will cripple our fertilizer industry and
that will mean a sharp reduction in feed grains and wheat, and if that
happens the prices of food will rise to catastrophically high levels, and
there will be famine across the face of the globe. As I said to the 45
nations at Munich, talk to your Arab brothers before it's too late,
because we're not going to starve here in the United States. If it's a
choice between sending the food over there and keeping it here, as
much as I deplore export embargoes, we're going to keep it here. So
the implications of the fuel crisis are manifold-jobs, income, food,
and the physical well-being of our citizens. Now, Mr. DiBona, tell us
how you're going to handle it all.
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STATEMENT OF HON. CHARLES DiBONA, DEPUTY DIRECTOR,
WHITE HOUSE OFFICE OF ENERGY POLICY

Mr. DIBONA. Thank you, M~r. Chairman.
It is a pleasure to be here. And I appreciate the bipartisan spirit in

which this hearing is being held.
Let me start with the first of the many questions that you raised.

And that is the series of questions dealing with the size of the present
shortage: is there or is there not a real problem here? Let me assure
you that this is a very, very real problem and a difficult one. I will
give you a summary of the numbers, how we calculate them; and indi-

cate to you why there is some opportunity for uncertainty simply be-
cause there is no way to estimate some of the effects.

First, in October we were importing about 1.2 million barrels princi-
pally of crude, but including other products, directly from Arab
nations.

Senator PROXMIRE. Did you say one or two million barrels a day?
MIr. DIBONA. 1.2 million barrels of crude, including some 100,000

barrels of product per day from Arab states.
In addition, we were importing about 260,000 barrels a day of prod-

uct from Europe manufactured from Arab crude, and about 330,000
barrels per day of product from the Caribbean area, again, manufac-
tured from Arab crude.

So that the actual imports into the United States were between 1.7
and 1.8 million barrels a day from those sources.

Chairman HUMPHREY. What is that figure again?
Air. DIBONA. I think that adds up to 1.790-that is, 1.79 million

barrels per day of crude and product into the United States.
1However, there are a number of things that have to be added in

considering that number. The first is that, while our total consumption
in the United States has averaged about 17.3 million barrels per day
for calendar year 1973, there is quite a cycle in fuel use over the course
of the year. The first and fourth quarters use considerably more fuel
than the second and third quarters of the year. Therefore, we would
have had considerable growth in our imports during this quarter to
meet our peak needs, and much more in the first quarter of 1974.

The difference is on the order of a million and sometimes a little
*inore than a million barrels of consumption per day between the peak

periods and the slack periods. We tend in the summer to build up
stocks of major refined product and to draw those stocks down during
winter. This is normal. So we should see some stock drawdown occur-
ring now. Stocks peak in around October. The size of the stocks gen-
erally gets to something like 525 million barrels, and they are drawn
down on the order of 400 million barrels. And that is simply to try to
keep a little more stability in the imports and production by letting
these changes in stocks account for part of the shift. This way we
don't have to import an extra 2 million barrels per day to cover the
winter period; we draw down stocks at the rate of something
like 700,000 barrels a day during the peak period, and we build them
up during the summer.

The net result of all that is that the October figures I just gave vou
for daily national consumption have to be increased, not by 2 million
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barrels, but by several hundred thousand to a million barrels, depend-
ing upon the temperature of the winter.

Chairman HumPHREY. Are you speaking on a daily basis now?
Mr. DIBONA. If it is a colder-than-normal winter you have to use

a few hundred thousand more barrels per day than if it is a normal
winter.

So the first thing you have to do with that 1.79 million barrel figure
is to add something for normal consumption growth. And there is u11-
certainty, because we are unable to predict whether the winter is going
to be cold or warm.

The second problem is that there are uncertainties inherent in the
fact that not only are we boycotted, but other nations also have had
their fuel supplies from the Arab countries reduced, and there is a bit
of a scramble among consumers. And so how much we get out of such a
scramble will affect our supplies.

There are very direct ways in which it might affect us. There are
the Canadian imports of around 400,000 barrels per day of crude and
product from Arab countries; that is, either.crude or product derived
from crude and then shipped through third countries to Canada. They
import that into the Eastern Provinces and they export to us from the
Western Provinces. To the extent that the Canadians try to compen-
sate internally for the fact that they have lost the Arab crude, we
could lose additional supplies. It is not possible for them to go too
far in that direction, because there is no East-West pipeline in Can-
ada, and their fuel economy is essentially split on a north-south line.

The point I am making is that you could add a few hundred thou-
sand more barrels to the shortage that way.

And, then, finally, the U.S. military has had large offshore procure-
ment of fuels, about 300,000 barrels per day. And most of that is ter-
minated by the Arab cutoff. Therefore, that could be added to the
demands upon our domestic supplies.

So you can get this number of 1.79 million easily up to 3 million
barrels per day.

Senator Pllox~fiRE. To 3 million?
Mr. DIBONA. To 3 million barrels per day, as a consequence of those

calculations.
My estimate is that it will average about 2.5 million over the whole

winter, but that it will be lower than that in the last quarter of this
year, the one we are presently in, and it will be well over that in the
first quarter of next year. That is, I think it vwill run a little over 3
million during the first quarter of next year, and in the second quar-
ter of next year it will drop off again because we will have the down-
ward seasonal cycle starting to take place at that point.

So that is the scope of the problem.
Now, if you relate this to average total petroleum use, it is a num-

ber on the order of 17 or 18 percent. It is a 3 million barrel reduction,
but not on the average of 17, but rather on the peak, which would be
over 19. And that will give you a percentage something like 17 percent
of our petroleum. Now, that is still a lot.

Chairman HumMPHREY. That is what you say we import?
Mr. DIBONA. No, that is the shortage. We import over a third at

the present time.
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Chairman HuNtrr-TRrY. Of all forms?
Mr. DIBoNA. Both product and crude. 1e are averaging i7 million

barrels a day of consumption, and we are running over 6 million bar-
rels a day of imports. So that is well over a third.

Chairman Huarpi-nruY. You say we are running now between 17 and
18 percent shorts

Mr. DIBoNA. I think that is a fair estimate of what the winter short-
age awill be. And that is a very significant number.

Now, before going into the longer run questions that you were
asking about-

Senator Pitoxmurnw. I hate to interrupt, but will you give us your
assumptions on that? You say 17 or 18 percent short? You have to
make assumptions. No. 1. on what kind of a winter you are going to
have. Does that mean a mild winter or a cold winter? And. No. 2, you
have to make assumptions on the continuation of the boycott and how
comprehensive it is.

Mr. DiBONA. Let me explain those assumptions. The calculations
that I gave you were obviously based on the assumption that the boy-
cott continues. It presumes thiat the boycott continues through, say,
April.

The second issue is the question of the temperature of the winter.
I was using a normal-temperature. If you change that assumption, it
can mean plus or minus approximately 300.000 barrels per day.

Chairman Hu-mPhTREY. Now, Mir. DiBona, since we are in a kind of
ad lib conversation here without a prepared statement, let me just
interrupt again. The President alluded to the shortages this winter in
the range of 10 to 17 percent. And you say that you think it is between
17 and is

Air. D)IBoNA. I meant 17-it depends on whether you divide it by
the average or by the peak.

Chairman HuIJP1PJ-FRLY. This is a national average, is it?
Mr. DIBONA. That is correct.
Chairman Hu-mPuiREY. Now, the National Petroleum Council in its

report issued last week predicted widespread shortages of 25 percent
with regional shortages of heavy fuel oil in the Northeast ulp to 50
percent. And I am sure that if that Council were based in the Aid-
west they would have included the Midwest. One of the problems
with statistics around Washington is that they don't get beyond the
Alleghenies. But how do you relate your fiallges to the National Petro-
leum Council figures?

Senator PROXMI3RE. Could I just throw in one other figure so that
you will have them all in f ront of vou?

The Library of Congress issued another report saying that. if we
had a severe winter and the embargo continued, the shortage would
be up to 35 percent. So we have 10 from the President, 17 from you,
25 from the Petroleum Council, and 35 from the Library of Congress.

Chairman HumPPHREY. That is why, Senator Proxmire, I ask that
we get the facts. We have to have some basic agreement on basic facts,
because everybody is viewing this problem from a different angle de-
pending on his degree of optimism.

Mr. DIBONA. Let me try to reconcile all the numbers, because I
think they are all reconcilable, all except that of the Library of Con-
gress-I haven't seen the background on that-I read the press ac-



8

count on it, and I don't understand the figures. But the others I do,
and I think I can reconcile the numbers to your satisfaction.

First, when I gave the 17 percent figure I was talking about the
first quarter of next year. And the 10 percent figure would apply to
the early part of this quarter, the fourth quarter of 1973. So the range
of 10 to 17 is consistent with that set of numbers.

You can get numbers like 50 percent of home heating oil being short
in New England; in fact, you can get that very readily, the whole
eastern seaboard, by about late February or early March, using the fig-
ures I gave you. You get that if you do not act now. That is, if we
don't curtail the use of heating oil now and continue that curtailment
all through the winter-even if we have a normal winter-by Febru-
ary and March we will have drawn the stocks down so drastically that
we would have to cut heating oil use by 50 percent on the east coast of
the United States. It would not be a question of having to cut, that is
what would happen. So the notion that we have shortages of 50 per-
cent is clearly consistent with the numbers I gave you; it is just a
question of whether we take action now to keep the curtailments at
levels like 15 percent and do it through the whole winter, even though
we have not yet seen the shortage in terms of the actual stocks avail-
able, because the ships are still coming from the Persian Gulf. It takes
them over 30 days to get here. The last one has not yet arrived to my
understanding. And therefore we could be profligate and continue
ahead and then fall off a cliff early next year. So these numbers are
quite consistent.

With regard to the Library of Congress estimate, it may be that this
calculation is done on the basis of some kind of accumulation of that
sort. But with total imports of 35 percent, and as we do not expect to
be totally cut off from Venezuela, Iran, Canada, and Indonesia, it is
hard for me to see how that figure is arrived at, unless it is calculated
on the assumption of no cutback in consumption until we fall off the
kind of cliff I just described.

Senator PROXMIRE. They assumed colder temperatures.
Mr. DIBONA. A very severe winter. But it still surprises me, because

'we may have increased consumption, but it will not be on the order of
millions of barrels except for a cold winter. That would be the only
explanation. It is true that consumption peaks in the first quarter.
'That is always the quarter in which we use the most fuel. But it would
-have to be a very pessimistic view of what happens with regard to our
imports, which is not consistent with anything I know. I just don't
understand it.

Chairman HUMPHREY. Is it your judgment-this is strictly subject
'to question obviously-but is it your view that the Arab boycott will
continue for at least the next few months? Is that what you are basing

-your policy on?
Mr. DIBONA. We are basing our policies on the assumption that it

will continue through the winter. And I think that is the only prudent
course that we can take. This is necessary, because if we do not behave
that way and it does, in fact, continue, we are going to be in very,
very serious straits by February.

Chairman HUmPHREY. Have you overestimated the volume of Ca-
nadian exports to the United States in the light of the problems that

'the Canadians are facing?
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Mr. DIBOX A. I have taken into account some curtailments of imports
from Canada as they readjust a little bit internally. But I have not
assumed that those would be very, very large.

Chairman HumPi-IREY. Because of the volume?
Mr. DIBoNA. Because they have transportation problems in moving

it from West to East, among other things.
Chairman HUMPHREY. What you are saying in substance is that

timely action, I mean immediate action, is required to avert a major
catastrophe-particularly with home heating oil-later on this winter,
is that correct?

Mr. DIBONA. We have been discussing mainly home heating oil,
but I don't think that it is necessarily the worst problem. It may very
well be that residual fuel and jet fuel will be worse problems in terms
of percentages. That could very well be the case. We import most
of our residual fuel oil, and we are going to have some very high
curtailments of residual fuel oil, which is used principally to generate
electricity.

Chairman HUMpHREY. So this could have a tremendous impact
upon the economy, upon production, and upon jobs ?

Mr. DIBONA. I wanted to talk a little bit about that, to talk about
what the policy objective is. We are designing a series of steps, and
we have taken some steps and are looking for further steps which
will, to the extent it is possible, focus the curtailments in the use of
energy in the United States within areas which have minimum impact
upon the economy. That is, we want to curtail gasoline use in private
cars, we want to curtail heating oil use, and we want to curtail use in
commercial establishments a little where the use of fuel is not directly
related to output; for example, space heating in large shopping centers
or the hours of operation in shopping centers.

Another category would be schools. We would urge such steps as
shifting the. school period to warmer months and out of the cold
months.

In the transportation area, to the extent that we can increase load
factors, particularly on jet aircraft, thereby not seriously affecting
service but at the same time saving fuel, we will take those steps. And
those are already in progress.

The point is that, to the extent that we can, we are going to focus
the curtailments of fuel in the United States in areas that protect
people's jobs, so that people can keep working. This will mean that we
suffer some discomfort and inconvenience but do not affect the vitality
of the country. And to the extent we can, that is our objective.

Chairman H14PHREY. Have you called in, for example, the air-
lines; have you and Governor Love, who are in charge of this pro-
gram, called them in and said: "Look, we have got to have a certain
amount of reduction, and we. want you to prepare new flight sched-
ules and consolidate your scheduling." Has that been done?

Mr. DIBONA. Yes, sir.
We started this when we thought there was just a possibility of

shortage before we had the Mideast war and the problems that were
generated by it. We called them in and told them that we wanted, as
an initial first cut, for them to hold their fuel use to the 1972 level
of fuel consumption. That was essentially a 10-percent cut in the
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amount of fuel they were planning to use this year. And we now have
them working with the Civil Aeronautics Board, with the Depart-
ment of the Interior, with the Department of Transportation and the
FAA to redesign their schedules. They will submit those to CAB,
which will then review them from the standpoint of the public inter-
est with the objective of going deeper into this.

Chairmnan HuMPHiRY. How long is this all going to take?
Mr. DIBONA. That is in progress right now. And I anticipate that

it will only be a matter of days.
Chairman HUMPHREY. Have you met with the key industrial users?

The point I was trying to make earlier is that monitoring this volun-
tary program is the key to it.

.mr' DIBONA. Yes, sir.
Let me say that we, of course, have started first with the Federal

Government. And as a fact of some interest in this region, we removed
1 million light bulbs in the region that extends from Philadelphia to
Richmond; there are 1 million less light bulbs screwed into the sockets
in.Federal buildings.

Recently we had a report from Pepco that the conservation measures
are showing up on their load circuits. So we are getting some of that.
".,We have instituted a very close system of collaboration and are
working together with the Governors' Conference here in Washington.

We have identified the energy advisers to every Governor - and all
but two States now have them, it is my understanding. And we are
wVOrVi~g closely with them. We have reports from each of those States
as to what they are doing. I have here with me Mr. John Gibbons from
the Office of Energy Conservation of the Department of the Interior,
who is the first director of that office. He can discuss with you' in more
detail the activities of that office. We have a long lit. -of additional
proposed actions in the conservation area. And we are now setting up
alid investigating ways in which we can involve the industries which
would be affected by many of those kinds of measures in to discuss
the problems with them.

We, have very severe problems which I believe are going to require
some kind of rational action with regard to the antitrust and the con-
flict-of-interest statutes. That is, we do need professional help, both
from the energy-producing and the energy-consuming industries, so
that as we take these steps we can minimize impact. We have got to
have good advice on the imipacts of these things. So I think that this is
an important consideration, and the emergency legislation ought to be
handled as best we can.

There are a series of steps presently underway, and I think we can
mitke some progress. When we have the emergency legislation that is
beiig debated today in the Senate, which will be picked up in the

ouise whehi it returns after Thanksgiving, we will be taking a good
many more mandatory allocation steps in which we take very explicit
action, like speed limits, in a number of other areas.- We are now pre-
paring a list of things to do when that legislation is ready.

Senator PROXMIRE. You have given us, I think, a very helpful and
coimpetent analysis of what you are trying to do. But I was just trying
to think what this all adds up to. Supposing we get full cooperation
with the States and are able to slow down automobile speeds; and sup-

I
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posing we get good cooperation from the public-as good as you can

expect-and get lower house temperatures; and the conversion to coal

from oil by industry, and this kind of commercial saving that you have

suggested, airlines savings, and so forth; and the Federal cutbacks,

and the Armed Forces, which I understand are making a cutback of

around 11 percent or so. Supposing we get all of that. What kind of

dent will that make in the 17-percent shortage which you say we will

otherwise have?
Mr. DIBONA. Let me try to go through the figures on that.

Let me say that the figures I am giving you, I think, are optimistic;

that is, if we achieve this level we will be very lucky. I think we are

going to have to go further and-
Senator PRox3i:=E. That is what I am getting at, the need for

rationing.
Mr. DIBONA. Let me try and get through the figures.

First we would like to increase domestic production and reduce

consumption. We have looked at steps for increasing output of U.S.

fuels. Those fuels fall into three categories. The first category is

production out of Navy petroleum reserve No. 1 at Elk Hills. We be-

lieve that in 60 days we could be producing 160,000 barrels a day

from the Navy petroleum reserve No. 1. There are other petroleum

reserves on the continent which are not nearly as large but which

could produce a little more. And there is Navy petroleum reserve

No. 4 in Alaska which by all estimates is larger than the North Slope,

but which is not developed.
So we can get 160,000 barrels a day out of Elk Hills. We believe

that there also are possibilities of increasing the pumping rate with-

out doing physical or economic damage at existing wells in certain

fields in the United States. Needless to say, there is some dispute about

it, but I believe we could get up to 350,000 barrels a day.

And, finally, in terms of increasing domestic production, the Fed-

eral Power Commission has identified 46 generating plants, electricity

generating plants, which are presently burning oil but could be shifted

back to coal.
Senator PROXMIRE. Within this critical first quarter period?

Air. DIBONA. Within 60 days.
We have looked in detail at those and found that this number of

plants is probably a little high, that there would probably be some-

thing less than 46 that could change within 60 days. Some would

probably take a little longer than that because of problems of facili-

ties that have disappeared that the FPC didn't pickup; the siting of

oil tanks where the coal was to be stored and things like that. But they

nevertheless have the physical capacity. We think we could get up to

300,000 barrels a day equivalent by shifting to coal. That again is the

higher estimate. We will be lucky if we can do that well.

Incidentally, there has been a lot of concern about whether or not

there would be the coal available in terms of being able to mine it

that quickly, and so forth. We do have some relief there because the

present coal stocks in the existing generating plants are quite large,

as opposed to the situation some years ago. What we are proposing
to do is to draw down those stocks when we are shipping coal to the

other plants, and then simultaneously to build up our capacity to pro-
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duce more coal and transport it. We do have a study group doing
nothing but addressing that specific problem right now.

If you add these all up, they come to 800,000 or 900,000 barrels per
day. So most of the savings have got to come out of conservation.

Senator PROXMnRE. And those are optimistic assumptions?
Mr. DIBONA. That is correct.
Senator PROXMIRE. It could be 500,000 instead of 900,000?
Mr. DIBONA. That is correct.
And I think that is fair.
Now, we originally aimed at a count of about 170,00 barrels a day

on airline service, raising the load factor from 50 to a little over 60.
We think we could get the load factor up to 70 or a little better. So I
think that figure is probably low. We probably can get more saving
from increasing the load factor by compressing the schedule for air-
line service.

We believe we could get about 640.000 barrels per day by reducing
the average temperature of home heat by about 6 degrees, and 10 de-
grees in commercial buildings.

Senator PROXMIRE. What was that again?
Mr. DIBoNA. 640,000 barrels a day.
Senator PROXMIRE. What assumption do you make on cooperation on

that? It seems to me that is wide open. When you ask people to go
down to 68, I just wonder if you can make any estimate of how many
will do it, 65 or 70 percent?

Mr. DIBONA. This is a very high percentage.
Senator PROXMIRE. Is it very realistic to assume that you are getting

that?
MIr. DIBONA. I think we are going to get all of that, because we are

going to take steps that will force it.
Let me explain a little bit about that. I have to go to a meeting at

11 o'clock with the Energy Emergency Action Group, which is a
group of senior people set up to deal with this problem twice a week
under the chairmanship of Governor Love, and I am involved in staffing
of that effort.

We are looking at a major modification of the present allocation for
the middle distillates, whereby we will force a reduction in fuel usage
by restricting the amount of deliveries by fuel distributors to homes
and commercial establishments.

Senator PROXMIRE. I will bet right in this room we are in now we
don't have 68 degrees.

Mr. DIBONA. Well, in my office it is about 65 degrees, and in most
executive offices.

Senator PROXMIIRE. There is cooperation on the part of many officials,
and the Senate has been held down-they are very careful about that.
But after all, to expect this high participation in something so
amorphous and vague as this-it is awfully hard to expect public
cooperation.

Mr. DiBoNA. Let me say, Senator Proxmire, that essentially what
we are going to do is establish a factor and have it monitored and
adjusted by the degree-day formula that the distributors normally use,
and reduce the delivery of fuel to each user by some percent-

Senator PROXIKIRE. In Minnesota and Wisconsin you are going to
have people close to freezing to death. If they don't really appreciate
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this in advance and reduce their thermostats they are going to be in
dire conditions, because all of us aren't that farsighted.

Mr. DIBOX A. I think that is absolutely correct.
But let me say that what I am describing here is a proposal that we

are making. It seems to me that some sort of step like that has to be
taken.

Senator PROXMIRE. The chairman has an announcement.
Chairman HUMPHREY. I want to say to Mr. DiBona that the thermo-

stat is set at 60, but the temperature is at 70. There may be some
implication that in Congress we create enough hot air to meet some
of the energy crisis. The temperature is 74. However, the engineering
and technology says it is supposed to be at 60. And I want you to
know that the temperature was that high even before I came into
the room. [Laughter.]

Mr. DRiBONA. And finally, to make any program of this sort work
there would obviously have to be a letter from someone like the fuel
distributor to every individual customer explaining the situation and
what the consequences of not turning the thermostat will be.

Senator PRoxmIRE. Will people have any idea of how much they
will have to reduce their heat for varying conditions and varying
insulation and so forth, with the uncertainties that prevail about
future weather?

Mr. DiBoNA. If we adopted this system it would be based upon a
degree-day formula. This takes care of the problem of adjustments
to the fact that it is a particularly cold period or warm period. In
fact, the way that most fuel is distributed now, the distributor making
delivery to your home keeps a record of the degree-days since your
last delivery, and then he automatically makes delivery when your
estimated consumption would require it. So that there is in being a
system which already has some of these characteristics.

Now, as for whether or not the home is insulated and so forth, we
would use a historical delivery record corrected for the degree-day
formula. So that it is essentially based upon historical use, but sig-
nificantly, I should say, radically reduced. And everybody will be so
informed.

No doubt there are hardship cases. You and I can sit here and
think of all kinds of reasons why we are going to have problems.
And I would say to you, that is right. And I will also say to you that
what we are trying to do here is to spread these shortages as equitably
as we can. The alternative is to do nothing and wait until next year
and then fall off the cliff.

Senator PROXMiRE. I think you ought to go ahead, and I am sure
Senator Humphrey does, too. But what was your total for heating
conservation?

Mr. DIBONA. I had a figure-this is for all heating-640,000 barrels.
Chairman* H'uMPH~EY. What are the other conservation measures

that you have listed that might save oil, Mr. DiBona? You mentioned
the airlines and home heating.

Mr. DIBoNA. We have got a series of others that are under con-
sideration. I have given you numbers that totaled up to 2.35 million
barrels per day, if you take all of that.

25-027-73-2
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Senator Pnoxxi:RE. You are talking about both production and
conservation?

Mr. DIBONA. That is correct, the sum of that. Now, those are opti-
mistic numbers.

Senator PROXMIRE. You haven't touched at all on gas consumption.
Mr. DIBONA. I am sorry, I forgot to give you that.
Our initial estimate of the maximum that we would save as aconsequence of steps to reduce speed to 50 miles per hour and make

greater use of mass transit and encourage carpools, and so forth, is
600,000 barrels per day. And that is how you get the 2.35.

Senator PROXMIRE. That is in the 2.3?
Mr. DIBONA. That is correct.
Chairman HuMPiHREY. Again, there don't seem to be too many peo-

ple driving 50 miles an hour. I know it is not your fault. But these
are the facts of life. I don't think the people really understand yet
that this is a serious problem.

Mr. DIBONA. I am afraid that it is clear that we are going to have
to take a good many more mandatory steps, and we will take those
as soon as we get this energy emergency legislation. Then we can
make mandatory many of the things that we are now asking foron a voluntary basis. That is our intent. Our general overall program
at the present time is to take as many steps as we can under the volun-
tary program, including saving on heating oil, because we can do it
under this present program. To the extent that we don't have author-
ity, we go out now with voluntary programs. As soon as we have the
legislation that permits stronger mandatory action, we will do that.
Then finally, as the backup to all of these things, we can take steps
that would include formal rationing. It will take us about 60 days
to get a reasonable system in place.

Senator PROXIRnE. This doesn't look awfully good. You tell us
that all of these savings will add up to 2.35 million barrels, and that
this is optimistic. Yet you agree that we will have a 3 -million-barrel
shortage during the peak in the first quarter, and you say it willtake 60 days to put rationing into effect. Shouldn't we start today
and make plans?

Mr. DIBONA. That is exactly what we are doing. Let me say that
my figures that I have given you were based on present actions that
we are already taking. We will be taking a good many more stepsin the conservation area, many of which we will make mandatory
when possible.

Chairman HuMrPIrREY. Don't those mandatory provisions that youare contemplating merely fortify the hope of realizing of these opti-
mistic figures ?

Mr. DiBONA. No, there are additional steps we can take. For
example, we will mandaate the immediate termination of all ex-terior gas lighting. That is 35,000 barrels per day. It seems like a
tiny thing, but there are a lot of gas lights around. There is just amassive use of those lights in the United States. They burn 24 hours-
a day. And they don't do anything except look pretty.

Chairman HuMPHREY. 35,000 barrels a day, though I wouldn't
want to brush it aside, is hardly a figure that touches this problem.
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Air. DIBoNA. The single greatest thing that will solve this prob-
lem

Senator PROXMIRE. What are some of the other possibilities that
you can mandate to reduce consumption?

Mr. DIBONA. We can mandate the speed limit.
Senator PROXMXIirE. You included that, didn't you?
Mr. DIBONA. That is included in here.
Senator PROX31Mm. AWre are talking about what is not included. You

said there were additional steps-
Mr. DIBONA. We could eliminate the use of fuels for private or

corporate aircraft.
Senator PROXMIIRE. How much is that?
Mr. DIBONA. I don't happen to have that figure.
And for boating.
We could conserve through a number of other steps-some of which

we could take now, which are presently under study-such as either
closing the public parks or reducing the access to them by automobiles.

Senator PRoxMiiE. All those last three that you have mentioned-
knocking out boating, knocking out private aircraft, and knocking out
public parks-I just wonder if rationing shouldn't come first. All
of these are going to seriously affect particular industries; they are
going to bankrupt particular businesses.

Mr. DIBONA. I haven't finished the list here.
We could impose a stiff tax on gasoline with provisions that we

~take the regressivity out of the gasoline tax.
We could close gas stations on weekends. We could establish blue

laws, Sunday blue laws which would essentially accomplish that.
About 25 percent of all gasoline is used by private. automobiles on
weekends, Saturdays, and Sundays.

Now, there are a number of other steps of that sort. There is the
whole question of: the hours of operation of stores that is broader
than just the question of weekends.

Now, a number of those things could have some very substantial
impact.

Chairmana Hi&MPiaREY. What would national daylight savings do?
Mr. DIBoNA. In certain areas you can get a saving of up to 3 per-

cent. In other areas it is about 1 percent. And the degree of the saving
is modified by the possible effect of people driving a little more in the
evening, which would tend to compensate for it. So you have got
to keep the driving down at the same time.

Senator PROX3IuIR. How about knocking out Sunday driving, as
they have done in Europe?

Mr. DIBONA. I think that is a very real possibility.
Senator PnoxaiiRE. How much would that save?
Mr. DIBONA. As I said, on Saturdays and Sundays private auto-

mobiles use about 25 percent of the gasoline consumption in the United
States. If you take the weekly gasoline consumption-daily gasoline
constunption in the winter runs 6.5 million barrels a day; that times 7,
is about 60 million, I guess, 55 to 60 million.

Chairman HIuMPlREy. About 45 million.
Mr. DIBoNA. About 45. And you can divide that-take a quarter of

that volume, about 11 or 12 million barrels a week. If you ban Sunday
driving you could probably catch around half of that.



16

Now, you may prefer to ban driving just between the hours of
1 and 5, for example. That would permit people to go to church or
come back from areas; or from 12 o'clock on Sunday to Monday morn-
ing. What we presently have under study is a whole series of oper-
ations of that kind. All I am suggesting is that you could save up to
10 percent of the gasoline, which would be another 650,000 barrels
a day.

Senator PROXMIRE. Also they have suggested stopping television
broadcasts after midnight. Seriously, I think they have done that
in some foreign countries.

Mr. DiBoNA. Maybe Mr. Gibbons has suggested it, I haven't actu-
ally seen that particular proposal. But there are plenty of proposals
around. I understand that that would have 100,000 barrels a day
per hour. But I don't know whether that is for prime time.

Chairman HuMPiHREY. Wouldn't it be simpler to go into a system of
rationing rather than all these devices that require an incredible
amount of supervision to make them work? If there is a critical fuel
shortage, to which you have testified, and the most optimistic efforts
on conservation are still below what the requirements are, wouldn't it
be the most sensible thing to outline a specific rationing program and
be ready to put it into operation before we face that critical moment
in March or February?

Mr. DiBONA. Mr. Chairman, let me say that we are doing exactly
that. We presently have a group aggressively pursing the alternative
rationing plans and the alternative tax arrangements as well as all
these conservation steps.

Chairman HumPHREY. Mr. DiBona, I am not talking about ration-
ing by raising the market price.

Mr. DIBONA. No; I am talking about three completely different
plans. One is a rationing system. Another is rationing through use of
taxation adjusted to take out the regressivity. A third is all of the
kinds of conservation steps I am talking about here.

Senator PROXMRE. And then a fourth possibility, and a very real
possibility on the basis of what we have been given by the administra-
tion, unless Congress mandates otherwise, is rationing through price.

Mr. DIBoNA. That is correct.
Senator PROXmRE. What happens if you ration through price? Then

you have just a normal situation, not these optimistic assumptions.
Isn't it possible that you could have gasoline selling for $1 or $1.25
a gallon at the pump?

Mr. DiBONA. If we ration through price?
Senator PROXMIRE. If you ration through price, if you don't have

mandatory rationing, is that a very real possibility?
Mr. DIBONA. Obviously the price will go up very dramatically,

if you took off all price controls. But we presently have price controls,
such that that can t happen.

Senator PROXmIRE. But the price controls permit a cost passthrough.
Mr. DIBONA. They permit a cost passthrough. But there is no way

that the costs can go to $1 or $1.25 a barrel.
Senator PROXMIRE. Yes; but if you don't permit the price to go upand you don't have rationing, and you have a sort-
Mr. DIBONA. Then you have queues.
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Senator PROXMInIE. You do. And it means that the people, including
doctors and nurses and policemen and firemen, can t get the gasoline
they need now to provide the essential services.

Mr. DIBoNA. Unless they get in the queue.
Senator PROXMIRE. But that means you don't produce the fuel you

need or have the law enforcement you need-it seems to me that you
would have to permit the price to go way up or have rationing of
some kind.

Mr. DIBoNA. That is correct.
Senator PROXMIRE. Or just permit chaos to develop.
Mr. DIBONA. We aren't going to permit chaos. We are going to try

to look to conservation in any case as the first step. We are planning,
preparing to take any one of the other steps. Whether or not we need
to do it will depend upon how successful these conservation programs
are, and whether or not the boycott continues, and what the projec-
tions are at the time.

I just wanted to make one point. I have to go back to a meeting. But
I just wanted to add one point to this. If you want a humbling per-
sonal experience, sit down and try and draft up a rationing plan that
is workable and equitable. It is a tough, tough job. And we are pro-
ceeding with it. But don't get the feeling that is a simple and straight-
forward thing to do, and that it would necessarily serve all the in-
terests of the Americans that use it. If we could take other steps we
really ought to take them. We ought to press ahead with the con-
servation. If we have to go to rationing, we will go to rationing. But
we ought really to move ahead now as much as we can. I agree wve
shouldn't lose any time, and therefore we should and are moving
ahead with formal rationing plans so that we will have them ready.

Chairman HUMPHREY. That was what I wanted to get at, Mir.
DiBona. Obviously, the conservation measures have to be taken. My
point is that they have to be supervised, they have to be monitored,
and they have to be encouraged, and we have to break this down into
regions, States, and localities.

I can tell you that I remember being mayor of a city in the Mid-
west. When we had a shortage of fuel oil, people didn't come to Wash-
ington; they were right in the mayor's office. We used to have to go
around with 5-gallon cans in police cars to try to bail people out from
critical conditions in the middle of winter; we would pour in just a
few gallons of fuel to get by until we could get the fuel oil that was
necessary.

I want to be sure that the administration has a system that will
see to it that there is a followthrough, not just the Presidential ad-
dress, commendable as it is, but a day-by-day followthrough. That
is for the voluntary part-and then we come to the mandatory fea-
tures to make compliance mandatory. That is the next step. Do I
completely understand that it is now a matter of record that your
office is in the process of preparing a system of mandatory rationing
of petroleum fuel supplies, in case it is needed?

Mr. DIBoNTA. Our office, in collaboration with a large group that
we put together that will grow to about 80 people, and in collabora-
tion with O0MB, which has a group working on that particular issue.

Chairman HuMPIHREY. You say working on it?
Mr. DIBONA. Preparing it.
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Chairman HUMPTIREY. The President said over the weekend that hedidn't want rationing.
AIr. DiBONA. That is right.
But he did not say that we are not preparing for all contingencies,

including that one.
Chairman HuiMiPHIREY. Rationing is not a very pleasant system, weknow that. And I agree with you that it will take a very wise man to

make a rationing system that is equitable. But it is the best of the
other four alternatives, as I see it. But it takes time to prepare.

Air. DIBONA. That is correct.
Chairman HINIP11REY-. It takes the will to apply it; it takes time toapply it and the will to apply it. I want to be sure that the adminis-

tration is telling the American people in loud and clear tones whatyou have said here today, namely that, unless this voluntary com-
pliance system of conservation woiks, unless the mandatory allocationsystem works, that you are going to put in rationing. And that will
shake some people up. That will bring some people to their senses. But
everybody today sort of feels, well, the other guy is going to drive 50miles an hour. And I'm not going to turn my thermostat down because
I know the President didn't turn it down, and somebody else didn't.

I was going to put on my long underwear this morning, but I leftthem in AMinnesota. I would suggest that the long underwear maker smight find an incentive here. I did put on my heavy suit. But the
problem here in Washington is that the climate is not like it is in sonIother parts of the country. I was going to suggest a weekend trip,but I don't want you to waste the fuel.

We are going to have to understand-and I say this now as a finalword-the seriousness of the problem. Senator Proxmire here has
held hearings, and Senator Jackson has held hearings, and I have held
hearings. W e have been saying for months that this problem was com-
ing about; Arabs or no Arabs, we would have had a problem. We were
going to be short. If the Arabs had joined Israelis in a love feast, we
were still going to be lost. I am suggesting that as a possibility, but itis somewhat remote, even though Mr. Kissinger is working on it. But
we have a shortage of fuel in this countrv. And from everything, Ihave heard it is going to get worse in the next 3 to 5 years before it
gets better. Would vou agree to that?

Mr. DiBONA. Yes, sir.
Chairman Hunpri-riy. Then don't you think it is time that we bite

the bullet, so to speak? Isn't it time that people from all over the landknow that the results of conservation measures will be minimal that
they will only touch the surface, and that people will have to do
things, including industry? Industry wastes between 10 and 20 per-cent of its fuel, and I believe that is where we have got to focus, in-
stead of going around and telling somebody that you shouldn't drivein the park. That is going to be the day, when you start telling the
American people that they are not going to drive in the park. We have
got them so that they can't walk in the park now, and now they can't
drive in the park.

The main thing is to get at the real consumers of this fuel and crack
down.

Senator PROXMIRE. Could I ask one question?
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I know you are right. If higher fuel prices or higher taxes are used
to ration fuel supplies, my understanding is that each penny of such
price increase will mean $1 billion transferred from the consumer to
the oil companies or transferred from the consumer to the Government.
And it appears on the basis of the President's speech on Saturday
night, and his answers to questions on Saturday night, and from the
position of the Secretary of the Treasury and the Chairman of the
Council of Economic Advisers, that there is a strong possibility that
they will increase the gasoline tax rate or permit the prices to rise.
Have you any plan to rebate those very large sums so that you don't
have a recession in part because you pull so much purchasing power
out of the economy with high gasoline and oil prices? Or do you have
any standby plans of any kind of tax on the additional profit, the
windfall profits, that would accrue to oil companies because of this
big increase in price?

Mr. DIBONA. As far as I know, we have only been looking at the tax
alternative. There are no plans that I know of to remove the price
controls on fuels.

With regard to the estimate of $1 billion per penny per gallon, that
doesn't include some of the rebates. And I think the number comes out
out to about $800 or $900 million per penny a gallon. But it is in the
ballpark. Obviously, you would have to devefop a system to rebate
those funds if you draw that much out of the economy. If you had a 30-
cent price increase, you would be getting something between $25 and
$30 billion a year out of the economy, and you can set off a recession,
unless you develop a system to automatically rebate this money in
some way.

Senator PRoxMIRE. And then if you increase the price by 25 or 30
cents per gallon to the oil companies, that would be an unconscionable
situation. The oil companies only pay 8 percent of their net in taxes
in contrast to the 40 percent average.

Mr. DIBONA. This is a tax paid by the consumer at the consumer
level.

Senator PROXMIRui I am saying you have the option of a tax paid by
the consumer, or higher oil prices, and the higher oil prices would
mean little of this windfall is shared with the Government because of
the tax advantages of the oil companies.

Mr. DiBONA. Financially there is a question of the regressivity of
the tax. It turns out that poor people; that is, not people in the very
lowest income group but those making above $3,000 a year, tend to
drive a good deal more. So it is not only regressive in the normal sense,
but it is highly regressive. And it would be necessary to have some
form of taxation that would deal with that problem.

Chairman Hulrmin-y. Mr. DiBona, we do thank you very, very
much for coming over. I understand that Mr. Gibbons will followup
on some of the material.

Mr. DTBONA. Yes, sir.
Chairman Hu-mPHREY. Press hard, will you? You are such a kindly

looking man. Could you be a little meaner?
Mr. DIBONA. I understand that I will be the most unpopular person

in the country next to Governor Love.
Chairman HUMPPHPY. Thank you.
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The next witness is M r. John H. Gibbons. Director, Office of Energv
Conservation, Department of Interior.

Mr. Gibbons, we welcome you.
Do you have a prepared statement?

TESTIMONY OF HON. JOHN H. GIBBONS, DIRECTOR, OFFICE OF
ENERGY CONSERVATION, DEPARTMENT OF THE INTERIOR

Mr. GIBBONS. No. I didn't realize that I would be called. I came
with Mr. DiBona to answer any questions that may be referred to me.

However, I would be happy to try to answer any questions that you
have.

Chairman HUMPHREY. Would you like to make any comment that
you wish to on what has been said thus far and give us your own
evaluation? Your office has been in this business a long time, and ob-
viously you are in the research angle too, are you not?

Mr. GIBBONS. That is correct, sir. I came to Government service
about 65 days ago. Sometimes it seems like 6 years, I must say.

So we haven't reallv been in the business a long time in terms of the
creation. The office was created by Executive order in April of this
year; I came on board in early September. I would say, sir, that I
pretty well agree wholeheartedly with the comments that my col-
league, Mr. DiBona, just gave you. I would add only one or two
things to his comments.

First, we are preparing a very serious public information campaign
in order to do what.you mentioned earlier as a very important prob-
lem, and that is to try to get the message much more clearly to the
American people about the extent of this situation, the fact that there
must be participation by all Americans in ameliorating the problem if
we are to avoid severe hardships, and simply to get across the fact
that we face the problem as a Nation this winter.

We must be careful to avoid the perception that once we make it
through the winter, somehow things are going to be fine. We are facing
a very severe long-term problem dealing with growth of energy sup-
plies, exceeded by growth of energy demand. And both of those growths
are characterized by a great deal of momentum; that is it is difficult
to change those numbers very rapidly, and therefore we must be about
as quick as possible.

I would be happy to discuss our short-term research, which is re-
lated to things that we may be able to do in the next 18 months, as
well as some of our longer range programs.

Senator PROXMITRE. I understand that there are about four Federal
agencies that are principally concerned with research, of which In-
terior is one of the more significant and important, and has a large
budget for research. Is that correct for research in the energy area?

Mr. GIBBONS. The level of research in the energy conservation area,
until the supplemental appropriations request came through, was ap-
proximately $9 million, as outlined in Dr. Ray's report which re-
quested the $115 million supplemental for fiscal year 1974. This is
divided between work in Interior, Transportation, EPA, Com-
merce

Senator PROXMIRE. National Science Foundation?
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Mr. GrsBONS. The National Science Foundation, that is correct.
Senator PROXMIRE. And Atomic Energy has a substantial amount?
Mr. GiBBoNs. A significant amount of their work is being done at the

Oakhurst National Laboratory, for example, now, the requested sup-
plemental appropriation .will add about $6 million to this $9 million
during this current fiscal year. My office is charged with the respon-
sibility of being the focus and coordinator of all the Federal efforts.
So those funds are requested for Interior. However, most of the work
will be carried out by various Federal agencies on interagency agree-
ments from our Office. And we will try to insure that the program is
rational, comprehensive, and nonoverlapping.

Senator PROXMIRE. Which, if any, of your programs will result in
payoff within a year or a year and a half ? Research in the area of coal
or-oil shale, are these real possibilities?

Mr. GIBBONS. No, sir. Those are not real possibilities in this year.
In fact, the program I mentioned to you, I should have added, is that
research funds for increasing the efficiency of automotive powerplants
with motors is in addition to the numbers I gave you, several million
more dollars, aimed at trying to get engines more efficient.

Such things as improved supplies, as you have mentioned-oil shale,
for example-are not counted as conservation plans. Those are moves
to increase the supply and that comes from the rest of the $115 million.

Senator PROXMIRE. Let me ask one more thing before I yield back.
It seems to me that one of.the most difficult tradeoffs to establish is

the tradeoff between how cold you let homes get as against how far
you curtail industrial production. Chairman Stein has said they are
going to give top priority to industrial production. And I think maybe
that is right. If we lose jobs and lose the ability to maintain a prosper-
ous country, we will be making a big sacrifice. But do you know if any
kind of decision has been made anywhere in the Government with re-
spect to how cold we are going to let homes get? We have just had
testimony from Mr. DiBona that they are going to provide a pretty
rough system, which means we are going to have to turn down thermo-
stats; and maybe a few days before the next oil delivery we won't
have any heat at all. Have they calculated how much they will require
that thermostat to go down before they will go into a system of
rationing?

W4r. GIBBoNs. Yes; in the first place, interruption is rationing in
effect, because much of the fuel supplies have already been interrupted.

Senator PROXMIRE. I am talking about the particular point that
Chairman Stein made-maybe he wasn't speaking for the administra-
tion-he said they were going to give top priority to industrial
production.

Mr. GIBBONS. That is right. Because until we. begin to make inroads
on human health, we should pay very close attention to trying to keep
our employment. If you ask medical people about home heating, their
almost totally unanimous response is that our homes have been too
hot and our clothing too thin. The Apollo astronauts' cabin tempera-
ture was 70 plus or minus 2 degrees. We opter for 68, because many
medical people say that this is nearly ideal temperature. given a rea-
sonable humidity, for.human activity; 65 degrees is still within the
healthy range. In the Department of Interior, if you want to complain
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about the cold, you have to prove your room temperature is below 65,
or they won't even pay attention to you.

And so, as we move from our hot houses, as it were, down to 68,
and lower, we are not only saving money and energy, we are moving
to a more healthy climate.

Senator PROXMIRE. How far are you going to go? That is my
question.

Mr. GIuRoxs. I would say that the present range of 65 to 68 is as
far as we should ever go.

Senator PROXMIRE. Before you will permit homes to get colder than
that, you will move to reduce fuel supplies to industry?

Mr. GIBBONS. Quite so.
But we would also encourage people and businesses to reduce the

temperature on down to 55 at night, as I do in my home. This means
a blanket, but blankets are nice, and the house can be warmed up in
the morning.

Senator PROXAIIRE. You are not talking about electric blankets?
Mr. GIBBONS. No, sir, but I wouldn't object, because they put the

heat where it counts.
Chairman HTUMPHREY. You know, I met a gentleman who said that

we Americans are a very peculiar lot. He said that in the summertime
we air-condition our homes and offices so much that we have got to
wear a jacket in order not to freeze, and in the wintertime we heat
our homes and offices so much that we have to take off the jacket in
order that we don't overly perspire. I think that is the paradox that
leads to our trouble, a waste of energy. Your office is supposed to be
the conservation office, and your responsibilities are in this area.
There was a recent study that was brought to my attention that shows
that American industry, as I mentioned earlier-maybe you heard
me-in producing a product, whatever it is, a television camera or
automobile or whatever it is, uses from 10 to 20 percent more energy
to produce that product than is used in an identical product being
produced in Japan or Western Europe.

I don't know whether that is again a factual, documented state-
ment, but we get that kind of information. My plea early in my open-
ing statement was that we get specifics that we can agree on in terms
of the facts that we are dealing with on production and utilization
on new production possibilities, and on reasonably agreed-upon esti-
mates as to conservation that we can work with. As long as there is
this lackadaisical attitude and all of the different conflicting points
of view, no one seems to take it very seriously until you run out of oil.

Now, in my part of the country, as you know, we are having trouble
getting any kind of fuel contracts for many of our schools. We have
some contingency plans made to close schools for a couple of months
during the winter, which is, it seems to me, one of the less desirable
ways of meeting the fuel crisis.

I have a few other questions here that I will just run down, and
I would like to get your response. Do you have any assessment at this
time of the effectiveness of public compliance with the President's
request for voluntary conservation?

Mr. GIBBONS. I don't have any quantitative measures, although we
are in conversation with two fiiins whose job is to determine public
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opinion. I only have, therefore, the experience that is related to me
by individuals. And that is not sufficient. We hope to have that kind

of information within the next week to 2 weeks.
Chairman HumPIIREY. Can't you set up a system through every

Governor and every mayor across the country to get you this infor-
mation? When I was mayor of my city I knew what was going on.
And I will guarantee you one other thing, that the people out there
will tell the mayor very shortly when they are out of oil.

Mr. GIBBONS. My best technical man is in Phoenix today with the
Western Governors' Conference. We have been to the Northwest Gov-
ernors' Conference as well as the Southeast Conference at Atlanta.
We have an arrangement, a joint venture with the National Science
Foundation in which we are about to support a staff within the
National Governors' Conference as a route to all 50 States so that we
can share information between States as well as within the Federal
Government. We are arranging a panel workshop for the forthcoming
meeting of the National Conference of Mayors, and we are assisting
them in this workshop so that they can not only share their own
experiences, but we can again provide a coupling between Federal
officials and their needs at the local level.

Chairman HumPHREY. The National Conference of Mayors repre-
sents the big cities. The National League of Cities represents all of
the cities. I think both of them ought to be called- in to emergency
meeting. If this thing is as serious as has been indicated, and I believe
it is, we have got to quit fooling around with a normal routine sched-
ule. We have got to speed it up and you should call an emergency
meeting. We have got big auditoriums around here someplace. We
ought to have an emergency meeting of the mayors.

And you ought also to have a meeting of the National Association
of County Officials. It has got to be done, and not just by going at it
on a routine basis. Don't make it too complicated, just lay out what
has to be done and ask them to set up a voluntary conservation pro-
gram. For instance, on monitoring highway speeds, you don't have any
Federal police force that is going to do this; it requires the coopora-
tion of the highway patrols all over the Nation. And they should be
called in here and told what needs to be done. If need be, there should
be an increase in the personnel of those divisions to see that these
speed limits are monitored. Now, these are minor things we are
talking about, but they add up. And, I think it has got to be done.
Because without monitoring, Mr. Gibbons, it just isn't going to mean
a thing, it is nothing but a great speech by the President and pro-
noun1cements out of Washington which get lost as they get away from
here. I want vou to know that it is very noisy in Washington, but, my,
it is quiet out in the countryside. This chatter that we have here seldom
is heard out there. The boys who write the news here think that every-
body is reading it. They are not reading it. And the national TV has
got so much stuff going on it all the time that nobody knows what they
ought to pay attention to.

Mr. GiBBoNs. That is a lack of perception that I hope we can cor-
rect. We. are preparing, through the assistance of the National Ad-
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vertising Council, some major multimedia public interest campaigns-
"Public Awareness Campaigns"- concerning the energy crisis. It is
a very serious campaign and we hope it will make its mark.

I think one of the problems in Minnesota is typical of the problems
you have alluded to; namely, that in the past several decades we have
assumed energy was essentially infinite in supply and nearly zero in
cost. What that does is to guarantee it is going to be wasted. I heard
this morning, for instance, that the number of schools in Minnesota
that are well insulated is shockingly low; not lower than elsewhere,
but very, very small like only a few percent. I think it is a good exam-
ple of the fact that we have paid so little attention to being good stew-
ards of energy over these last several decades. It is high time we
learned that lesson very well and got to changing our way of doing
things.

Chairman HumPHREY. Have you given any thoughts to encouraging
homeowners to save fuel oil by giving them a tax incentive for home
improvement by better insulation? In other words, if it is really im-
portant, why don't we have a system that says to them, "Look, if you
put in the kind of storm windows you ought to have, and if you in-
sulate your walls the way they ought to be, you will have a tax credit,
like an investment tax credit or a deduction." That will get you good
results, I believe.

Mr. GIBnoNs. We have had discussions with FHA about the possible
use of improvement loans specifically

Chairman HUMPHREY. We don't give industry improvement loans,
we give them a tax credit. When the steel companies put on an addi-
tion, we say, "'Now, you get your 7 percent back; we will give you a
little cookv jar to dip into." Haven't you got any cookies for the folks?

Mr. GIBBONS. What I have been working on is some things that we
could possibly do without having new legislation, because we would
like to do some things very quickly. I agree with you, given the time
to develop the tax legislation, that is a very important way to go.

I might mention one other incentive. There has been some leader-
ship, particularly in the State of Michigan, by the Michigan Public
Service Commission and the Michigan Consumers Gas Utility. And
the leadership-I think the center of leadership in this activity has
been in the Public Service Commission. They have turned all of their
marketing people into demarketing people, that is, people to try to
help their customers save energy rather than use more of it. And one
of the new activities which is now finally clear is that the exsalesman
for the company will go out and help a homeowner determine how
much insulation his house ought to have. And they will help him find
the insulation and even a contractor if he wants it; they will finance
it and put it right on his utility bill for 90 days without any carrying
charge, or over 3 years 1 percent a month, which is less than his credit
card.

And though this is a very important way to go, a new way to go at
the whole of utilities as is served the public. And we are trying to
conserve in cooperating with Governor Milliken in having a working
conference in December in Michigan with all the States, Governors'
representatives, as well as Public Service Commission representatives,
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to get this message across for those people to see what is happening
and in that instance to try to take it back home.

Chairman Hu3iPHREY. What would be your attitude about a little
tax incentive? There is an energy bill up here in the Senate. And a
thought just came to me here. Maybe I will offer a little amendment
down there. You don't think the President would veto it, would you?

Mr. GIBBoNs. I can't predict what the President will do. I do think
that the incentive is a very important measure to consider. We have
looked at this, and one of our problems-for instance, we have looked
at the way the FHA appraises homes. If the FHA could take more
cognizance of the insulation features of the home in its appraisal, this
would be a very direct incentive both to the builder and to the owner.
The question that arises there would also arise in the case of tax cred-
its. And that is, what makes sense, how well can you determine that the
money that was claimed to have been spent in fact was spent for insula-
tion? I worry about the ease to which one can respond to such a kind of
a tax credit. This is not to say that it shouldn't be carefully explored.

Chairman HumrpHREY. One other proposal that has been suggested,
and in fact I have a draft of a bill to effect it, is to promote the conser-
vation of all types of fuels by directing and authorizing the President
to proclaim a national emergency conservation month, for example,
after a brief intervening time in which you could really plan what
you are going to do. Would this be helpful?

Mr. GIBBONS. I am not sure, sir. Because the thing I would be very
much concerned about, for example, in considering that is that we not
mislead the American people into thinking that this is just a short-
term thing. I think an energy conservation month might be a good
way to increase the awareness of the problem. But I think we should
structure it so that they are really aware of the full dimensions of the
problem.

Chairman HuMrPHREY. On the matter of conserving fuel-we have
been talking about heating oil because of the Middle East crisis par-
ticularly-bout what about conservation of natural gas and electricity?
A lot of homeowners have gas and not oil. Some of them heat by elec-
tricity. We are talking about measures, for example Mr. DiBona was
talking about rather. severe measures that might have to be applied
in conserving heating oil. What are you going to do about those that
use natural gas and electricity for heating?

Mr. GIBBONS. On natural gas, let me answer you in a couple of differ-
ent ways. One is to identify the present waste of natural gas, for ex-
ample, in homes as well as in industry. The pilot light in the home
accounts for at least 10 percent of the total gas consumption in the
home. The technology exists today to replace pilot lights, particularly
on new appliances, with electric igniters that will only turn on when
you want to turn on the gas. We are pursuing both voluntary and
mandatory routes to doing away with the pilot lights. The efficiency
of gas furnaces can be improved, although this is a longer term strat-
egy. It provides benefits which will only accrue as one replaces exist-
ing furnaces with new ones, or as one builds new homes.

In the area of electricity, I am sure you are concerned that it takes
oil and gas and coal to make electricity. And there are several in-
stances around the world that, I think, provide good lessons for us.
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The Pacific Northwest, for example, is facing a very severe problem
this winter because of a shortage of hydroelectric power, which is most
of their electricity. By voluntary programs and vigorous involvement
of the Governors they have reduced their electrical demands by a full
8 percent now, which will enable them, if they can hold it, to get
through a very critical time.

The Swedes faced a similar problem around the beginning of this
decade, and by a voluntary program which, in fact, had some things
that weren't quite so voluntary about it, they managed to reduce rather
sharply their electricity use. As I understand it, they kept the usual
electrical rates up to some average number of kilowatt hours per home
or factory. And then this one could use more than that one could if he
paid about 20 times more for unit use.

And this highly inverted block structure in that period of time en-
ables people to have an incentive to cut back on use.

I believe that we have mechanisms and potentials for reducing the
amount of electricity used in our system, both in our homes as well
as the factories. And one of these could obviously be some sort of ration-
ing plan; another, a highly inverted rate structure designed simply
for the short term. In the longer term both our office and other offices
within the Federal agencies, as well as the State public service com-
missions, are going to look a lot harder at the basis for the current
rate structure of electric and gas utilities and the possible impact of
alternative rates. The rate structures were designed some years back
in many cases. Now that energy fuel prices are somewhat higher, the
question is whether the present decreasing block rate structure of
utilities still is the most rational way to allocate energy among the
various consumers. Any change that might result will not happen im-
mediately, but-again in the case of Michigan, as well as in other
States-public hearings have been held, and the rate structures are
under review.

Chairman HuMPHREY. In relation to this question, a fact sheet put
out by the Energy Policy Office concurrently with the President's
statement of November 7, alluded to consideration of so-called control
fees, to dampen extensive use of natural gas and electricity. Do you
think you could elaborate on what you mean by control fees, or is this
to what you have been addressing yourself ?

Mr. GIBBONS. I am not sure of the terminology used, Senator Hum-
phrey. It may well relate to the things I have been speaking about, in
terms of fees that allow normal prices of energy up to a certain amount
of use and then a sharply increased price for greater use.

Chairman HuMPHaREY. This is the Consumer Economics Subcommit-
tee. Now I have noticed that, in the case of the airlines, for example,
one thing that has been recommended is a boost in the airplane load
factor. That is definitely happening. And it is an appropriate means
to enhance fuel efficiency. Cutbacks in airplane service to increase
loads, however, also serve to reduce airline operating costs rather
sharply. And yet the carriers and the CAB still are talking in terms of
raising fares as well. Who will assure for the consumer's benefit that
the cost reductions from cutbacks in service at least do not result in
higher rates and possibly in somewhat lower rates? Is somebody
watching that part of the kitchen ?
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Mr. GIBBONS. I hope so, sir. I have a technical man who has been
working with CAB on those questions. In many instances airline
profits. I believe, can be increased by trimming the low-load air-
craft. However, if one gets quite serious about this business and goes
for very high load factor operations, then it is entirely possible that
many aircraft will simply be sitting on the ground, providing no reve-
nue, rather than flying and deriving some revenue.

Now, in many instances an aircraft flying on the order of 35 per-
cent load factor can at least break even and make the mortgage pay-
ments on the airplane. If this plane simply is sitting on the ground,
then that income is not derived. So I think one has to look at both
the pluses and- the minuses, and the minuses can become important
with a very high load factor.

Chairman Humrin-=Y. Of ocurse, it will depend to a great degree
on how many passengers, if your planes are filled you make money.

Just a quick question on this whole matter of trucking and ground
transportation. I notice it is commented on in the news, because the
truckers have said that the 50-mile-an-hour limit is not desirable, that
their equipment is designed for efficient operation at higher speeds.
The industry that comprises the glue to hold our economy together
obviously is our great transportation industry. It seems to me that
*this industry really is caught between the devil and the deep blue sea.

It is being called upon to conserve fuel. but if trucks reduce their
speeds to improve fuel economy-and it is debatable whether this
works according to what I hear-this will cut into their carrying
capacity, just as if their fuel supplies were cut back by rationing,
because the vehicle then performs fewer ton miles in a given time.
Therefore, if we are to conserve fuel in this industry without creating
transportation bottlenecks all over this country, we must find, it
seems to me, an even better way to conserve. But their operations
also are constricted by State and Federal regulations. Shouldn't we
eliminate deadheading, circuitous routing and other waste required
by present transportation regulations? In other words, is there any-
thing that can be done in this whole matter of commercial transporta-
tion to reexamine those rather archaic and sometimes special-privi-
ledged rules and regulations which really represent tremendous waste
in the transportation industry?

Mr. GIBBONS. Yes, sir.
For example, the gateway rule, which I view personally as a his-

torical artifact, requires a truck to go from city A to city B only by
going through city C, and this induces a great deal of waste. There is
argument within the trucking industry about this, because it shifts
competition around among various kinds of trucking fleets.

I believe the Interstate Commerce Commission is considering this
month the question of gateways.

Chairman Hu-MIHREY. I hope that you will remember that the In-
terstate Commerce Commission is not known for its speed.

Mr. GIBBONS. We hope that we can accelerate that process just a
little bit.

Chairman HTIJPInREY. You are really going to have to do it.

Have you thought about increasing the load factor on trucks for
our Interstate Highway System?
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Mr. GIBBONS. Yes, sir. Wcre have asked about load factors. And we
have also tried to get some information on the impact of lower speed
limits. As one goes above 50 or 55 miles an hour, wind resistance be-
comes a factor in decreasing miles per gallon. And I am not prepared
to accept the story that trucks somehow magically will do better at
65 than 50. I believe that evidence from the Department of Transpor-
tation shows that in fact savings will accure in diesel fuels by slowing
the trucks down.

Another point here, Senator, is that as we slow down trucks it does
induce some hardship on that industry. In fact there is nothing free
in reducing energy. Everyone is going to have to take a bit of the
burden.

One very important side effect of this, I believe, is that as trucks
slow down there will probably be a, greater capacity for the railroads
to compete for some of the truck freight. This would be through piggy-
backing or other mechanisms.

Now, rail freight takes four times less energy per ton mile than does
the truck. And therefore any inducement, albeit small, to move some
of this truck traffic to the railroads, I think, is good news.

Chairman HUMPHREY. Are you going to work on that? Or are we
just going to say it is a nice thing ?

Mr. GIBBONS. It is for this and other reasons we are doing whatever
we can within our office to encourage keeping the trucks along with
the automobiles at lower speeds. Our office has no legislation fiat to be
able to enforce any of these things at this point.

Chairman HUMPHREY. That is what Senator Proxmire and I are
worried about. This is like an expression of good will, a Mother's Day
message or a Valentine, unless somebody is going to say that it has
got to be done.

You have given a statement that is very revealing. It takes four
times as much fuel to move a ton of cargo by truck as it does by rail
right?

Mr. GIBBONS. Yes, sir.
Chairman HUMPHREY. And you can document that?
Mr. GIBBONS. Yes, sir.
Chairman HUMPHREY. Now, if you are really going to conserve, and

if the fuel problem is what we say it is, it seems to me that this is an
area in which there has to be more than just a general admonition.

Mr. GIBBONS. Yes.
One of the general strategies for energy conservation is to trade

time for energy, to move things a little more slowly-people and
goods-and to move from airline freight, for instance, to truck or from
truck to rail or water. Each of those moves incurs longer time for
delivery, but with very much less energy consumption in the process:.

Senator PROXMIRE. I realize, Mr. Chairman, that the time is getting
late, and we have other witnesses to follow. In fact, I would like to
take advantage of that by saying that Mr. Freeman, who follows
you, has one of the best prepared statements I have read in a long
time. I intend to put it in the Congressional Record, it is so good. I
want to read one short paragraph from that and call it to your atten-
tion, because perhaps you will have left before Mr. Freeman has a
chance to give it.



He says: .-
Th ddanger increases each day We continue heating buildings, driving cars

and operating industrial establishments as though the. shortage did not exist.
Actions.are needed-immediately . . . not in January or February.,It is a matter
of simple arithmetic that the longer we delay beginning a program of rationing
in one way or another the greater the risk of shortages thatr will cause unem-
ployment, as well as seriously disrupting the lives of our citizens.

Now, that is one thing -we are going to have, to get across: That
every single thing counts; that today, tomorrow, and this past week
we will have wasted hundreds of thousands of barrels of oil that are
i rreplaceable' And so that timing is awfully important.

Just to document that a little bit, take just a minute more.
Last spring my colleague. Gaylord Nelson, did one of the most

praiseworthy things that any Senator has done in a long time. He
went to Burlington, Wis., and persuaded the people of Burlington to
try to experiment to cut down on their consumption of fuels. He
persuaded a number' of people to cut back to what they consumed in
1952. He persuaded another family to try to cut back to the average
consumption level in Europe. And he tried to persuade everybody in
town to cut down on their gasoline. And even though network tele-
vision covered it, and he was on the "Today Show" twice, and people
knew they were in the public eve-and they are wonderful people out
there-despite this less than half of them -were able to achieve their
goals. Some were, but the majority were not. And, of course, those
efforts were voluntary; it wasn't mandatory. It is that hard to do
unless you have tough, hard, rationing methods of one kind or another.

The voluntary system. it seems to me, unfortunately just can't work.
And I would like to ask just one other question. And that is whether

vou have made any projections as to howv big a bureaucracy, how
many people you are going to need if vou have rationing? I know that
there are different kinds of rationing. Mr. Freeman is going to sug-
gest a method that would require a relatively small bureaucracy. Have
you made any estimate of this kind? I have heard many people say
that this is what concerns them most, a matter of 100,000 additional
bureaucrats.

Mr. GIBBONs. Senator, I have not, because my office has only been
involved to the extent of trying to identify the promising areas for
conservation. The task force to design rationing and other schemes
for implementation has been working directly under Governor Love's
staf and the Office of Management and Budget. I have not been di-
rectly involved in that. I personally therefore can't answer the
question.

Chairman HUMPHMEY. Have you done anything at all on car-
pooling?

Mr. GIBBONS. Yes, sir.
What we have tried to do in carpooling at both the State and the

Federal level is to provide-and again this in our route-to provide
some jawboning and information on this point, about success being
attained by carpooling, and we have also made recommendations about
increasing the cost of parking spaces in Federal lots.
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Chairman HumRPHREY. 'hank you very much, Mr. Gibbons. We ap-
preciate your helpfulness here this morning. I hope that you will
take back to your associates the deep concern here of this committee.
I think we speak for a goodly number of Members of Congress.

.Mr. GIBBONs. Thank you, Senator.
Maay I make one final comment? I appreciate very much your point

about the urgency of action in the days ahead in order to get through
the coming winter that is coming. I think also that we must have
action now and in the months and years ahead in order to prepare
ourselves better for the problem that will be with us all the way
through this decade.

Senator PROXMIRE. You aren't going home by limousine?
Mr. GIBBONS. No; I walked the last time, but I'll try to find a cab

this morning.
Senator PROXMIRE. Either that or job.
Chairman HUMiPHREY. If you jog, go well armed.
Next we will hear Mr. David Freeman, director of the Ford Foun-

dation energy project.
W11'e have had the privilege of your testimony once before the For-

eign Relations Committee, as I recollect. And I am very grateful for
your presence here this morning and for your excellent prepared
statement.

Please proceed.
MIr. FREETUANT. Mr. Chairman., if I may be permitted to summarize

my prepared statement and submit the full prepared statement for
the record

Chairman IHTumPIIREY. We will put the whole prepared statement
in the record, of course. But I want you to highlight it for our lis-
teners and voice the key points of this remarkable prepared statement.

AMi. FREEMAN. Thank you, sir. I shall.

STATEMENT OF S. DAVID FREEMAN, DIRECTOR, FORD FOUNDATION
ENERGY POLICY PROJECT

Air. FREEM3AN-. Let me say at the outset that the views I express thismorning are my personal views, and do not represent the views of
the energy policy project, since our report will only be published in
the coming year. But I do have a decade of involvement in energy
policy in the Government and as a private citizen, and I hope my
views will be of some help to the committee.

The crisis that is upon us need not paralyze the nation or cause
widespread hardship. Ironically, the fact that we waste so much
energy in driving cars and overheating buildings makes it easier for
this country to weather the crisis. Japan and Western Europe, for
example, use a much higher percentage of a barrel of crude for indus-
trial purposes, thus causing cuts into their economic activities much
more sharply than the need to cut back in this country.

But having said that, the worst mistake that we could make would
be to fail to face up to the very real shortage that exists today. Without
effective action now, including some form of rationing, the energy
shortages could trigger a downhill effect throughout the economy. It
could move this country into a recession, or even a depression. The
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Federal Government has detailed contingency plans for going to war,
I guess, with almost any country on Earth. lBut, unfortunately, we
have no detailed plans for this energy crisis, the crisis that has been
developing for years.

The national energy budget is badly in the red. I think that Mr.
DiBona was very forthright with the committee this morning in de-

scribing his version of the facts, and the size of the crisis. I would
simply add that, on top of what he says, we have this year a serious
drought in the Northwest, so that we start with a natural shortage in
that section of the country. Also he did not mention that there is a
shortage of natural gas. To the extent that gas supply is less than had
been anticipated, industry will be seeking to burn oi . So we have an-
other effect there, an effect that can't be quantified, but which adds to
the percentage of shortage. And there is also reason to doubt, as
Mr. DiBona suggested, the viability of the measures he suggested to
increase supply on any short term basis.

We really don't know how much we could inicrease the production
capacity of the oil wells in Texas. We do know that we are very much

like the family in the depression era that kept talking about the imag-

inary hundred dollars in the bank that they could draw on when things

got rough. We tried to draw on the reserves that we thought were

there several years ago but they weren't there. We vent from 60 per-

cent of total productive capacity to 100 percent but we were pretty

close to 100 when we thought we were at 60. So I am.personally

skeptical of ouir ability to increase supply and, as everyone else, dubi-

ous of the fact that we are saving that much energy today.
Anyone trying to get to work in Washington from the suburbs this

morning must realize that we are conducting business as usual in this

country. It is important to understand that the United States does

not have a stockpile, and that we are in a situation where the only way

to balance our budget is to cut back on spending, to use budgetary

terms. And there isn't much "dirty" energy available to fill the gap

either. Pealing off the layers of environmental protection isn't going

to help much in keeping warm this winter, and it could really hurt

in keeping well in the years to come. The only answer is to cutback on

energy consumption at once, and by everyone, otherwise many people

and businesses will run out altogether. The cold hard fact is that we

just can't burn what we don't have.
The danger increases each day we continue heating buildings, driv-

ing cars, and operating industry establishments as though the shortage

didn't exist. Actions are needed immediately, mandatory actions, not

in January or February of next year.
But as we consider which actions to take, it is important to distin-

guish between measures that will reduce demand and really help right

away and those measures, taken in the name of the energy crisis that

will do little or no good, and could cause great harm in the future.

In my view, Mr. Chairman, we dare not enact a national energy

policy to shape America's future in an atmosphere of fear and near

panic. If we don't stop to think there is the danger of approving any

action that promises more energy in the future without weighing the

cost to the consumer or the environment. A national energy policy

must find a way to implement our environmental goals, not abandon
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them. Such a policy should protect the consumer against windfall
profits and not make soaking the consumer somehow seem-iike a virtue.
'We must be sure that consumer protection and environmental protec-
tion do not become the first victims of the energy cruich.

No one, least of all mvself, would question the need 'to develop a co-
herent line of policy to balance our energy budget in the years ahead.
AMy plea is that we do so with an understanding that the Nation must
reconcile a number of very basic yet conflicting values, and that we are
still very low on in the learning curve of just hov to do so.

If we face the reality that some array of governmental mandatory
actions are needed to cope with the immediate emergency, there arl
three categories to consider:

(1) Requiring specific actions or inactions, designed to save lots of
energy at a minimum incovenience. For example, it could be required
by law that thermostats in commercial and industrial buildings be set
at 680.

(2) Rationing available supplies to the ultimate consumer, leaving
the choice to each citizen or business as to how to balance his energy
budget.

(3) Increasing prices (through taxes) to the level at which the
higher prices would cause people to cut back on consumption enough
to balance with the supply.

In my view, the most pressing need is to take action, including
rationing. No one looks forward to rationing with any glee or en-
thusiasm. I think it is a false issue to ask who is for or against ration-
ing. We must understand that rationing is going to happen. The
question is whether the Government will ration or whether the oil
companies will do the rationing.

In ordinary circumstances the market-place does the job better. But
with a shortage of heating oil and gasoline that could be as high as
20 to 25 percent of potential demand, we would be taking a tremendous
g(amble with the welfare of the people and the economy if we per-
mitted nature to take its course.

As I shall explain in a moment, I believe there is a role that market
forces can play to help ration gasoline and other scarce fuels. But the
idea of just letting the oil companies charge what the traffic might bear
in a period of acute shortage would result in a multibillion dollar
windfall. The price increases won't even help cure the immediate cause
of the shortage, since making the oil companies superrich isn't likely
to persuade the Arabs to stop the boycott. The higher prices of 20 to
30 cents per gallon would, of course, price gasoline out of reach for
many trips and thus reduce demand.

But with the sad state of public transportation in this country there
are certain minimum needs for gasoline that simply can't be cut out-
needs like getting to work. The working poor would thus be hurt
badly by a purely market-oriented solution. And the oil companies-
who must share the blame with the Government for our energy un-
preparedness-would profit handsomely on the adversity of the
Nation.

Raising the price of gasoline by imposing a large new Federal tax
of say 30 cents a gallon is certainly a better idea than permitting the
oil companies to pocket such huge suns. And it would no doubt cut
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out lots'"of'driving.'But a pure tax approach would still soak the work-
ing poor:and consumer generally who must use gasoline for getting to
work, shopping, and other essentials.

A puiiely market-oriented approach with a price increase large
enough to eliminate the shortage this year therefore is a cruel idea
for: almost, everyone but the rich people and the oil companies.

At the other extreme is to consider rationing as requiring a detailed
comprehensive system which attempts to identify'the needs of every
class of retail consumer,' divide the available supply equitably among
them, and provide appeal'boards for hardship cases. Such a system.
in a peacetime economy would require a Government'bureaucracy that
is not'yet organized. It would need to make a lot of tough decisions on
where joyriding stopped and where necessary travel began. By the;
time it got organized and working we would 'most likely have run
completely out of gas..

There is no really good way to ration, but in the circumstances there
is no 'alternative. And the country really can't afford a long debate
over how' to do it. The greatest danger by far is to drift ahead hoping.
that the problem will somehow go away...

I happen to think that a basic rationing system for gasoline could:
be quickly 'implemented. In the interests of facilitating public dis-
cussion I'd like to outline an approach that would not involve a com-
plicated bureaucracy and would call on market forces for help with-
out placing a burden on the consumer. I offer these personal thoughts
knowing they are incomplete and could be improved with the hope.
that they might spur quick action by the Federal Government.

Gasoline could be rationed by estimating the assured supply from.
domestic production and imports that we know will continue and issu-
ing free coupons to each-licensed car owner for an equal share of most
of what would be available on a per car basis. This basic ration would
amount to about 10 gallons per car per week if the Arab boycot con-
tinues. These coupons should be made freely negotiable to encourage
car owners to pool their coupons and form car pools or drive less and
sell them to people who need or want more gas.

In addition, a small fraction of the coupons would be sold by the
Government each month on a first come, first served basis, at say 30
cents a gallon, with the price and number of coupons available ad-
justed each month in light of supply and demand. An alternative to
the Government selling ration tickets would be to impose a tax of say
30 cents per gallon, while also issuing coupons as I have described and
providing that the coupons would entitle the holder to gasoline with-
out paying the extra tax.

The Government would, in effect, be using the marketplace instead'
of appeal boards to allocate a small portion of the gas. The money
from the sales of these coupons or the tax should be used to buy new
buses and otherwise improve public transportation systems. Service'
stations would be able to obtain replacement gasoline only in exchange
for the coupons they collected from their customers. An integral part
of any such rationing plan would be to impose price controls on the
scarce energy that would insure that' the energy companies do not reap:
windfall profits.'

The' reasons for earmarking some of, the'gasoline-for a market-
determined allocation is that in a peacetime economy it would be hard
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for a rationing board to decide on who should get a priority. Further-
more, it is important for consumers to think in terms of gasoline being
worth, say, 30 cents a gallon more, and making their decisions accord-
ingly. Otherwise the pressure on the rationing system will be great
and the danger of black-market operations that much greater.

Mr. Chairman, and Senator Proxmire, these thoughts are obviously
not a definitive plan for rationing. But I think they provide a basis
for discussion. And perhaps it will take some of the hysteria that is
associated with the word "rationing" out of the picture, so we can
debate a rationing plan in a rational way, if I might say so.

In my view, the longer we put off implementing any such plan,
the tougher and more complicated it will become. And if inequities
arise under this basic rationing system, we could add the complications
as we go along. But this is a plan to begin rationing very, very quickly.

I think it is also important that we give a high priority to measures
that will save energy, not only in this year, but each year in the
future. My prepared statement refers to measures in this category.
Senator Humphrey mentioned one; it would encourage insulation. If
you tighten that house, you are going to save that energy automatic-
ally every year. And you will save money, too.

Another is large scale Federal support for mass transit. We can't
ration gasoline and go to a gasoline-scarce economy without provid-
ing people with better alternatives.

Bicycle paths built this winter would help a lot in the spring and
summer.

It would help in Detroit if there were taxes on the miles per gal-
lon of the car, so that in the future there would be better incentives
for building more cars that have better mileage.

These are all measures that have to be part of our program today
that will help us in the future.

Chairman HUMPHREY. I think we ought to call those automobile
companies in and ask them why they produced bigger engines than
they produced last year when they knew there was an energy crisis.
And they have been doing just that. I know why they do it. They
make more money off the big cars. But they actually put more horse-
power in many of these cars this year than they did a year ago, de-
spite the fact that they have to have emission controls, and despite
the fact that they knew there was an energy shortage. The automo-
bile industry just went willy-nilly on its way. And many of these
dealers have these big cars stacked up on their lots unable to sell them.

Mr. FREEMAN. Yes, Mr. Chairman, I believe the people of the
United States are ahead of the people in Detroit on this issue be-
cause for many months now one has had to get on a waiting list
almost to get a smaller, more efficient car, and the big gas guzzlers
are selling at a discount. Even the financial reward to Detroit for
big cars might not be too great in the current circumstances.

Mr. Chairman, the word "crisis" in the Chinese language consists
of two symbols: one meaning danger, the other opportunity. Wv>e know
the danger but there is also a great opportunity. The coming months
can be a time when America looks in the mirror and sees what a mess
it has made of its cities, and how we have permitted the surrounding
countryside to be covered by unplanned circles of topsy-turvy growth.
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*We have created an America in which people live and work in
buildings constructed and operated with no concern for saving energy;
an America where people on the average live farther and farther away
from their work and spend more and more time in cars that get fewer
and fewer miles per gallon; an America where industrial establish-
ments have paid no more attention to the efficiency with which they
use energy than the average household.

I was in Japan recently and on the plane going over I sat next to
a man who was the head of a delegation from the Portland Cement
Association in this country. He told me that he was going to Japan.
because they have suddenly awakened to the energy crisis. and had
learned that in Japan they make cement just as cheaply while using
one-half of the amount of energy per ton of cement that we do in the
American plants. They were going over on an inspection trip to find
out about the Japanese technology. This is a good example of how we
have been oblivious to energy both in industrial activity and in the
transportation systems.

There is little doubt that eve have created the most wasteful society
on Earth in the use of energy and material resources. With 6 percent of
the world's population we consume 35 percent of the world's energy.
Our appetite for energy has grown much faster than our ability to
produce, extending our energy lifeline halfway around the world to
the large oil wells in the Middle East.

In a way this Nation is very fortunate that the boycott has occurred
now.

Chairman HlumPi-TnY. I want to concur. In a way it was a Godsend.
I thoroughly concur in what you said. It will compel us to shape lp.

Mr. F R.EMrAN. For what it does is to telescope the future and show
us that the path along which we were sliding is a dead end. Even if the
Arab-Israeli dispute did not exist, it is not in the cards for America
to continue a gluttonous way of life in a world where most of the peo-
ple live in a perpetual energy blackout.

'We are witnessing the end of an era. As much as we hate to face
up to it. the joyride is really over. But that does not mean that we
ale on the road to a Spartan life, nor does it mean that we cannot
in the coming years develop transportation systems. cities, and indeed
life styles that are superior to what we must leave behind. To fashion
a new America will involve a whole lot more than an energy poliec.
But since energy is the life blood of modern society it might provicl-
the focal point.

If we could develop an energy conservation ethic it could lead us to
solutions to a great many of the ills that beset America today. Modern
mass transportations, new cities, either within existing communities
or elsewhere, and planned growth in knowledge-intensive industries.,
are all needed to meet basic needs of society as well as to balance the
Nation's energy budget. Growth in these areas that have suffered from
too little growth in the past could reshape the GNP in a way that
could provide more of the goods and services that America reallv
needs and cut out much of the wasteful use of energy that is a root
cause of our current problem.

If the current crisis could -wake us up to the need for embarking
on a. sounder and saner pattern of growth it could turn out to be the
luckiest thing that could ever happen to us.
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Mr. Chiairman, in conclusion it is imiportant that we do not permit
the current crisis to give conservation a false blackeVe. We. are iM
trouble because we were trying to consumne too much, not too little.
The Arab boycott may be the proximate cause but if there is hardship
and unemployment it has its roots in a decade of Government policy
wvhich encouraged the energy companies to push their products with
green stamps and promotional rates. Rationing is a byproduct of the
policy of promotion and the failure to take actions that can save
energy, save money, save the environment, and improve the quality
of our lives in the process. The answer to this winter's problem is
not to give up on the future but rather move to a pattern of growth
and sources of supply more in keeping with a durable society on a
planet of limited resources.

Thank you.
[The prepared statement of Mr. Freeman followvs:]

PREPARED STATEMENT OF S. DAVID FREEMAN

Mr. Chairman and members of the committee, I was pleased to accept your
invitation because I think it vital that everyone acquainted with the energy
situation do everything they can to make energy conservation a quick reality
in this country. we need to enlist the support and participation of the American
people and we need action by all levels of government to develop an energy con-
servation ethic in this country.

Mr. Chairman, the views I express this morning are strictly personal and are
not presented on behalf of the Ford Foundation's energy policy project which
I am directing. That particular study of national energy policy is one we hope
to complete in the coming year. My views today reflect my own involvement
with energy policy over the last decade, first at the Federal Power Commission,
later as an energy policy official in the Executive Office of the President and
more recently as an interested citizen. I hope they will be of some value ofthe committee.

The crisis that is upon us need not paralyze the Nation or cause widespread
hardship. Ironically, the fact that we waste so much energy in driving cars and
overheating buildings makes it easier to weather this crisis. Japan and Western
Europe for example use more of their crude oil for industrial purposes than
we do. If the United States can quickly make the necessary readjustments inour wasteful patterns of consumption there need not be any serious dislocation
in the American economy. The adjustments could in time even lead to a pace
and quality of life that in many ways could be superior to the big car-glass
house-suburban sprawl-energy and pollution intensive way of life that wehave built for ourselves in recent decades. But the worst mistake we could make
would be to fail to face up to the very real shortages that exist.

The shortage of fuel we face this year, next year, and for the foreseeable
future is not going to be filled by just giving lip service to conservation and
trying to continue business as usual in our traveling, heating, and industrial
consumption habits. It is going to require mandatory actions by State and Fed-
eral governments to assure that everyone does their part to make conservation
happen. Without effective action now, including some form of rationing, theenergy shortages could trigger a dominoe effect throughout the economy that
could move this country into a recession or even a depression. Of course, we are
in a very real sense guessing at what might happen. The Federal Government
has detailed contingency plans for going to war but no such plans for this
energy crisis that has been developing for many years.

For several years many of us have been calling attention to the fact that
America has been a society of energy gluttons. Now that it has become impera-
tive to go on an energy diet it is most important that the diet be effective and
that the measures taken provide the greatest savings with the least disruption.
Perhaps most important of all is to be sure that our efforts are not just a ohe-
shot proposition. We need to shift to a more efficient pattern of growth so that
conservation becomes an integral part of the design for America's future, a
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future that can:be better and more satisfying than the recent past. But first we

must cope with the existing emergency.
The Nation's energy budget is badly in the red. The available supply of oil

is going to be somewhere between 10 to 25 percent short of the potential demand

in the months ahead if we continue a business as usual pattern of consumption.
There is no way to close that kind of gap by increasing supply as long as the
Arab boycott continues.

It is important to understand that the United States has no stockpiles, little

or no excess production capacity and only one defense department reserve that

could, if produced, add some 150,000 barrels per day as compared to a potential
shortage of 2-4 million barrels of oil a day. And there is not much "dirty" energy

readily available to fill the gap either. Peeling off the layers of environmental
protection isn't going to help much in keeping us warm and could really hurt in

keeping us well in the years to come. The only answer is to cut back on energy

consumption at once and by everyone, or many people and businesses will run out

altogether, because we cannot burn what we do not have.
I have great faith in the ability and willingness of the American people to re-

spond to the situation that we now face provided their leaders take decisive
action that requires everyone to share in the inconvenience. Some people will turn

down their thermostats and stop joyriding voluntarily but there are too many

questions in the minds of people about whether the crisis is real, whether every-

one is sharing equally and about which measures are really effective and which

are not, to expect the degree of conservation required from a voluntary program.

The danger increases each day we continue heating buildings, driving cars,

and operating industrial establishments as though the shortage did not exist.
Actions are needed immediately ** * not in January or February. It is a matter of

simple arithmetic that the longer we dely beginning a program of rationing in one

way or another the greater the risk of shortages that will cause unemployment,
as well as seriously disrupting the lives of our citizens.

As we consider which actions to take it is important to distinguish between
measures that will reduce demand and really help right away from those meas-

ures taken in the name of the energy crisis that will do little or no good now and

could cause great harm in the future.
We dare not enact a national energy policy to shape America's future in an

atmosphere of fear and near panic. If we don't stop to think there is the danger

of approving any action that promises more energy in the future without weigh-

ing the cost to the consumer or the environment. A national energy policy must

find a way to implement our environmental goals, not abandon them. Such a

policy should protect the consumer against windfall profits, and not make soaking

the consumer somehbw seem like a virtue. We must be sure that consumer pro-

tection and environmental protection do not become the first victims of the
energy crunch.

No one, least of all myself, would question the need to develop a coherent line

of policy to balance our energy budget in the years ahead. My plea is that we do

so with an understanding that the Nation must reconcile a number of very basic

yet conflicting values, and that we are still very low in the learning curve of

just how to do so.
If we face the reality that some array of governmental mandatory actions are

needed to cope with the immediate emergency there are three categories to

consider:
(1) Requiring specific actions or Inactions, designed to save lots of energy at

minimum inconvenience. For example. it could be required by law that thermo-

stats in commercial and industrial buildings be set at 680.
(2) Rationing available supplies to the ultimate consumer, leaving the choice

to each citizen or business as to how to balance his energy budget.
(3) Increasing prices (through taxes) to the level at which the higher prices

would cause people to cut hack on consumption enough to balance with the supply.

It seems to me that an ontimum program of action could well draw on all

three categories of action. The most pressing need is to take action-including
rationing-to reduce demand immediately. No one looks forward to rationing
with any glee or enthusiasm but we must understand that the i~ssie is not

whether to ration or not it is a question of whether the Government will ration

'r. whether the ratiofifng'will.be left up to the oil companies. In ordinary eir-

cumstances} the matrketplace does the job better. But with a shortage of heating
oil and gasoline that could be' as high as 20~:25 percent of potential demand. we

would be taking a tremendous gamble with the welfare of the people and the

economy if we permitted nature. to take its course.
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As I shall explain in a moment I believe there is a role that market forces
can play to help ration gasoline and other scarce fuels. But the idea of just
letting the oil companies charge what the traffic might bear in a period of acute
shortage would result in a multi-billion dollar windfall. The price increases won't
even help cure the immediate cause of the shortage, since making the oil com-
panies super-rich isn't likely to persuade the Arabs to stop the boycott. The higher
prices of 20-30 cents per gallon would, of course, price gasoline out of reach for
many trips and thus reduce demand. But in the sad state of public transpor-
tation in this country there are certain minimum needs for gasoline that simply
can't be cut out-needs like getting to work. The working poor would thus be
hurt badly by a purely market-oriented solution. And the oil companies-who
must share the blame with Government for our energy unpreparedness-would
profit handsomely on the adversity of the Nation.

Raising the price of gasoline by imposing a large new Federal tax of say 30
cents a gallon is certainly a better idea than permitting the oil companies to
pocket such huge sums. And it would no doubt cut out lots of driving. But a pure
tax approach would still soak the working poor and consumer generally who must
use gasoline for getting to work, shopping, and other essentials.

A purely market-oriented approach with a price increase large enough to elim-
inate the shortage this year therefore is a cruel idea for almost everyone but
rich people and the oil companies.

At the other extreme is to consider rationing as requiring a detailed compre-
hensive system which attempts to identify the needs of every class of retail cun-
sumer. divide the available supply equitably among them. and provide appeal
boards for hardship cases. Such a system in a peacetime economy would require
a Government bureaucracy that is not yet organized. They would need to make a
lot of tough decisions on where joyriding stopped and where necessary travel be-
gan. By the time it got organized and working we would most likely have runcompletely out of gas.

There is no really good way to ration but in the circumstances there is no al-
ternative. And the country really can't afford a long debate over how to do it. The
greatest danger by far is to drift ahead hoping that the problem will somehow go
away.

I happen to think that a basic rationing system for gasoline could be quickly
implemented. In the interests of facilitating public discussion I'd like to outline
an approach that would not involve a complicated bureaucracy and would call
on market forces for help without placing a burden on the consumer. I offer
these personal thoughts knowing they are incomplete and could be improved
with the hope that they might spur quick action by the Federal Govermnent.

Gasoline could be rationed by estimating the assured supply from domestic
production and imports that we know will continue and issuing free coupons to
each licensed car owner for an equal share of most of what would be available.
This basic ration would amount to about 10 gallons per car per week if the Arab
boycott continues. These coupons should be made freely negotiable to encourage
car owners to pool their coupons and form car pools or drive less and sell them
to people who need or want more gas.'

In addition, a small fraction of the coupons would be sold by the Government
each month on a first come, first served basis, at say 30 cents a gallon, with
the price and number of coupons available adjusted each month in light of
supply and demand. An alternative to the Government selling ration tickets
would be to impose a tax of say 30 cents per gallon, while also issuing coupons
as described above and providing that the coupons would entitle the holder to
gasoline without paying the extra tax.

The Government would, in effect, be using the marketplace instead of appeal
boards to allocate a small portion of the gas. The money from the sales of these
coupons or the tax should be used to buy new buses and otherwise improve
public transportation systems. Service stations would be able to obtain replace-

ment gasoline only in an exchange for the coupons they collected from their
customers. An integral part of any such rationing plan would be to impose price
controls on the scarce energy that would ensure that the energy companies do
not reap windfall profits.

The reasons for earmarking some of the gasoline for a market determined
allocation is that in a peacetime economy it would be hard for a rationing board
to decide on who should -get a priority. Furthermore, It is important for con-
sumers to think in terms of gasoline being worth, say 30 cents a gallon more,
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and making their decisions accordingly. Otherwise the pressure on the ration-

ing system will be great and the danger of blackmarket operations that much

greater.
Mr. Chairman, I present these thoughts, not as a definitive plan, but as :

basis for proceeding at once. If hardships or inequities result, exceptions could

be added. But in the current circumstances the longer we delay the tougher

and more complicated the job will become.
It is important that we also give high priority to measures that will save

energy, not only this year, but every year in the future. Actions in this category

would include:
(1) Federal low-cost loan programs or tax incentives to facilitate more in-

sulation, storm windows, and other investments in existing buildings to save

energy automatically each year.
(2) Large-scale Federal support for public mass transportation. On the aver-

age in the city you can get where your going on a bus with one-third the fuel

required than if you drive your car.
(3) Federal funding for the construction of bicycle paths on an urgent basis.

There were more bicycles than cars sold in the U.S. last year and people will

ride them much more if they can do so without the danger of injury and pollu-

tion on the city streets.
(4) Taxes or performance standards that would result in new cars being built

that have much better mileage. More cars that get 20 miles per gallon rather than

10 can be built in the coming year and a family car that does 35 miles per gallon

is entirely feasible in the future.
(5) Enactment of a stiff tax on the use of scarce natural gas and oil as fuel

by industrial plants. This would encourage greater efficiency and switching to

domestic coal in the years to come.
There is not time to discuss all the energy conservation actions that could be

initiated. 'Most of the discussion has centered on houses, office buildings and

transportation. But industry can save energy too without cutting down on indtus-

trial production if they have sufficient time and incentive to adjust. -We must

distinguish between a sudden unexpected shortage which could cause unemploy-

Dient fromn a future in which industry can adjust to the fact that energy is a

scarcer and more expensive item. In the current emergency keeping production

and employment going should have a very high priority-wearing a swveater at

home cannot be compared with the loss of a paycheck. But in the future, industry

can expand and employment grow with a slower rate of growth in energy con-

sumption than in the past.
Mlr. Chairman, the word crisis in the Chinese language consists of two symbols

one meaning danger, the other opportunity. We know the danger but there is also

a great opportunity. The coming months can be a time when America looks in the

mirror and sees what a mess it has made of its cities, and how we have permitted

the surrounding countryside to be covered by unplanned circles of growth.

We have created an America in which people live and work in buildings con-

structed and operated with no concern for saving energy: an America where

people on the average live further and further away from there work and spend

more and more time in cars that get fewer and fewer miles per gallon; an Amer-

ica where industrial establishments have paid no more attention to the efficiency

which they use energy than the average household. There is little doubt that we

have created the most wasteful society on Earth in the use of energy and material

resources. With 6 percent of the worlds population we consume 35 percent of the

worlds energy. Our appetite for energy has grown much faster than our ability

to produce extending our energy lifeline half way around the world to the large

oil wvells in the Mliddle East.
In a way this Nation is very fortunate that the boycott has occurred now.

For what it does is to telescope the future and show us that the path along which

we were sliding is a dead end. Even if the Arab-Israeli dispute did not exist, it is

not in the cards for America to continue a gluttonous way of life in a world

where most of the people live in a perpetual energy blackout.

We are witnessing the end of an era. As much as we hate to face up to it the

joyride is really over. But that does not mean that wve are on the road to a

Spartan life, nor does it mean that we cannot in the coming years develop trans-

portation systems. cities and indeed life styles that are superior to what we must

leave behind. To fashion a new America will involve a whole lot more than an

energy policy. But since energy is the life blood of modern society it might pro-

vide the focal point.
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If we could develop an energy conservation ethic it could lead us to solutionsto a great many of the ills that beset America today. Modern mass transporta-tions, new cities, either within existing communities or elsewhere, and plannedgrowth in knowledge-intensive industries, are all needed to meet basic needs ofsociety as well as to balance the Nation's energy budget. Growth in these areasthat have suffered from too little growth in the past could reshape the GNP ina way that could provide more of the goods and services that America really needsand cut out much of the wasteful use of energy that is a root cause of our cur-rent problem.
If the current crisis could wake us up to the need for embarking on a sounderand saner pattern of growth it could turn out to be the luckiest thing that couldever happen to us.
Mr. Chairman, in conclusion it is important that we do not permit the currentcrisis to give conservation a false blackeye. We are in trouble because we weretrying to consume too much, not too little. The Arab boycott may be the proximatecause but if there is hardship and unemployment it has its roots in a decade ofGovernment policy which encouraged the energy companies to push their prod-ucts with green stamps and promotional rates. Rationing is a by-product of thepolicy of promotion and the failure to take actions that can save energy, savemoney, save the environment, and improve the quality of our lives in the process.The answer to this winter's problem is not to give up on the future but rathermove to a pattern of growth and sources of supply more in keeping with a durablesociety on a planet of limited resources.
Chairman HIJUMTHREY. Mr. Freeman. I want to express a note ofpersonal thanks to vou for some very thoughtful and sensible propos-als. They are provocative, and they give those in the Government whoare working on these matters something to measure and think about

that could be very helpful.
So that I may understand with some degree of precision here, youare talking about dividing the available supply that we estimate isavailable. taking into consideration the boycott, and prorating thatsupply individually, on which basis you estimated that wve would have

about 10 gallons per week per car, is that rightl?
Mr. FREEMAN. Yes, Mr. Chairman. I would make conservative as-sumptions about the imports. recognizing that probably in the coming

months some of the imports from non-Arab nations may be diverted
to Europe and Japan, and recognizing that some of the imports from
Canada and Venezuela will be in that category. We would make a con-
servative estimate of what we know we have got, recognizing also our
shortage in refining capacity and all the bottlenecks in the svstenm.Then knowing what tire people can have in the next year, we should
issue ration coupons on a per-automobile basis, with a pro-rata share
for everyone as an initial ration, perhaps reserving 5r) percent andwhatever extra we might have for distribution by the market using
either the tax option or the coupon-purchase system.

Chairman HUmPHIREY. Now, let's say, for example, that you were
talking about 30 cents a gallon. The first 10 gallons would be tax free
of that new tax. Is that correct?
* Mr. FREEMAN. That is correct.

Chairman HuoiPrHREY. And then there would be additional gallon-
age available, and you would be able to get tickets for it, but you would
have to pay the extra 30 cents?

Mr. FREEMAN. That is right.
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The hope is that, with the coupons in a sense worth 30 cents a gallon,
peope will start making their decisions about driving cars on the basis
of gasoline being worth about 80 cents a gallon. If they coud save it,
they can, of course, sell their coupon and get the money. I think it is
necessary to try to get some help from the marketplace if we can do
so without soaking the consumer.

Chairman HUMPHREY. Wouldn't this result in sort of like scalping
tickets at the football game?

Mr. FREEMAN. The difference is that everybody gets some tickets to
begin with.

Chairman HUMPHREY. But wouldn't there be kind of a buildup, a
marketplace estimation on what available tickets there were, wouldn't
you start to get really some brokers in the ticket business, the gatherers
that say, "Look, I can get to a ticket company or ticket user; I can
pick you up a few tickets; I've got a little operation going in Detroit
or Washington, and I can pick up a thousand tickets, but it is not going
to cost 30 cents a ticket. If you want them, brother, it's going to cost
you $1.50 a ticket."

Mr. FREEMAN. I don't think there is any way that we can avoid that
kind of a shenanigan, if you want to call it that, in any kind of ration-
ing system. It seems to me that when you have a supply that is this
much less than demand, and you try to ration it, there are going to be
some people trying to make a fast buck on it. But I would say this: the
idea that I propose at least gives everyone a fair chance to make a
profit on his tickets if he wants to. It has a basic equity to it, I should
think.

Chairman HUMPHREY. You put this rationing on gasoline. But what
about heating oil?

Mr. FREEMAN. I thought that the gasoline issue is the key issue. We
devote over 50 percent of a barrel of crude oil to gasoline. And, in a
sense, heating oil and the household consumption of natural gas is a
matter that perhaps is not susceptible to quite the same system. On
heating oil the Government is going to have to do something along the
lines that Mr. DiBona suggested, with sharper and clearer warnings
to people soon-in the sense that heating oil is going to have to be
rationed by the fuel dealers. I frankly am not sure that even the sys-
tem I am talking about could be implemented quickly enough to handle
the situation this winter. We will have to have rationing of heating
oil and work across the board with many mandatory mechanisms.

Quite frankly, I thought of the system only in terms of gasoline,
because I though that was the crux of the problem. The other point is
that, if we can ration gasoline, then there will be more flexibility in
making more heating oil and middle distillates out of the barrel of
crude. And if we could solve the problem of equitably allocating to the
ultimate consumer the gasoline that we have available, I think that
the lessons we learn there could be applied to the other fuels.

Chairman HuMPHREY. I agree. I just want to get your explanation,
because it is a barrel of crude we are talking about, and if you can save
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on the gasoline there will be much more crude left for other fuels that
you need. I just want to have our record more precise on that.
: You have listened to the-testimony this morning, and you have been

very much involved in this for a long time, Mr. Freeman not only
in the energy problemn but the energy question as a part of our total
economy. Do you believe the administration appreciates the gravity of
the situation, and the size of the looming shortage? From what you
have heard, and what you have read, does it seem to you as a citizen
in this country that the Government really understands what we are
up against?

Mr. FREFEMAN-. The administration is not a monolithic unit. It Conl-
sists of a lot of individual people. Many of them understand the situ-
ation. And in listening to Mr. DiBona this morning I had a feeling
that he had a grasp of the facts and understood what needed to be
done. The real question is whether there is the willpower at the very
top to take the actions that are needed; We wvere advised, I think, very
early in this administration, to watch what they did and not what they
said. I guess I am personally in favor of most of the words that I hear.
The President's messages keep getting better each time. The only
trouble-is that the problem keeps getting worse faster.

Chairman -HUMrPHREY. We saw what happened on allocations. They
just waited and waited until the very last minute, and the alloca7
tion pr0ogram is in trouble right now.

Mr. FREEMAN. I am hoping for the kind of action that AMr. DiBona
indicated from his-review of the facts is needed. It seems to me that we
don't have time for a debate on whether we use option one or option
two or option three. Anyone who drives to work in the morning, or
looks around, can see that by and large we are proceeding on a busi-
ness as usual basis: The country is waiting for leadership to tell them
rather precisely what sacrifices they need to make with an understand-
ing that everyone is making them.

I have a lot of faith in the ability of the American people to weather
the crisis and, as we said earlier, to turn the corner to make some fun-
dainental reforms. But I think it is going to take more decisive action-
oriented leadership than has yet been implemented, although I must
say that I have a feeling that a great many people at the top of the
Government understand the problem quite well.

Chairman HuMPHREY. The Government speaks with many voices. I
was very much disturbed this weekend to read that the President
downgraded the possibility of rationing. It seems to me that, when the
administration alerted its forces here a couple or 3 weeks ago because
of the Mideast crises, that had a traumatic effect upon the country.
Everybody was talking about it at once. They went on to deal with
the situation as one involving national security, and it was dealt with
decisively and, in the eyes of some, too overtly dramatically.

Now, here we have a situation that is really a continuing one and,
according to what I read and what you said-and I listened to you
before-that situation is going to get worse before it gets better. The
easy days are over and behind us, and things are going to get more
difficult year after year, even if the Arabs embrace us. Is that your
view of it?

Mr. FREEMAN. I don't see any help coming of the kind that has been
suggested. Our research and development programs can't come
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through with very quick results. But, still, we are not a helpless pitiful
giant. This country can balance its energy budget. I think we have to
distinguish the actions that are needed immediately and take them,
but not use the energy crisis to sell controversial, often counterproduc-
tive policies that will shape our future. I refer specifically to the feel-
ing that somehow we can water down the clean air laws on a semi-
permanent basis. Wearing a sweater at home at night is, I think, a
mild inconvenience compared to living in the kind of polluted air that
we now have in our cities. If anyone has been in Tokyo, as I was 2
weeks ago, and. seen a traffic cop out there directing traffic with a gas
mask on, you get a view of the future that is chilling. This country
has the technological capability to develop a clean energy future.

What disappoints me is the failure to hear that a determination to
implement-the environmental goals and to protect the consumer is part.
of the development of a national energy policy, and this failure is
coupled with the failure to take decisive steps that would really do
some good this winter. These are complicated issues that deserve
thoughtful debate. For example, we are urged to embrace a massive
support program as one of the items in the President's legislative pro-
gram. If we are not going to be able to import much oil from the
Middle East, it seems to me dubious wisdom to make a superport pro-
gram one of the "must" items in a crash legislative program.

And the same can be said for some of the issues dealing waith the
decontrol of natural gas, an issue that has been fought over since
1954, while the country had ample supplies of gas for 15 years under
price controls.

There are a number of these issues that are terribly controversial
that seem to be swept under the so-called energy crisis rug. Mean-
while, we are not taking the kind of action to cut spending in energy
and balance our budget deficit. We need those cuts immediately, in my
view.

Chairman HuMPHREY. I want to thank you. I couldn't agree more.
And I want to especially thank you for placing here on the record
again the balance that is needed. This business of trying to repeal the
Environmental Protection Act, this business of trying to revise the
whole Natural Gas Act, all in the name of the energy conservation, I
think, is complicating people's understanding a great deal. And the
lack of interest in what happens to this consumer, in terms of prices
or availability or equitable distribution of supply, I feel also is some-
thing that needs to be emphasized.

My final question: Do you recommend rationing now?
Mr. FREEMAN. I do.
Chairman HUMAPHREY. Promptly ?
Mr. FPREEMrAN. As soon as we can get the coupons printed and issued.

It seems to me otherwise you are running the risk of the very thing
that Mr. DiBona was talking about, of marching up to the top of the
hill and falling off the cliff.

Chairman HUAIPHREY. Thank you very much.
Senator PROXIBIE. Mr. Freeman, you differed with Mr. DiBona, as

I understood it, on the degree of the shortage. He said it was about
17 percent-he estimated it under various assumptions. but it seems
to come out at about 3 million barrels a day. Do you have a different
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figure? You said 2 to 4. Does that mean that you think-just roughly-
that it is a little more, or are you more precise than that?

Mr. FREEMAN. Senator Proxmire, I think that anyone who attempts
to tell this committee that he knows the extent of the shortage with
any degree of precision is kidding himself. And I would add that my
range of figures reflects a greater degree of pessimism, perhaps, than
Mr. DiBona has about his ability to increase supply.

Senator PROXMIRE. That was something else. As I understand it,
you felt that with his increase in production and the reduction that
he estimated, we might be able to get in consumption would add up to
a total of 2.3 million, and you thought that was too optimistic? Of
course, he said it was optimistic, too.

Mir. FREEMAN. The item I would mention over and above the short-
age items that he mentioned, is the natural gas shortage that would be
cumulative to the oil shortage. He also did not mention the fact that
we start with a drought in the Pacific Northwest where we have less
energy than we had expected. He also didn't seem to consider the pos-
sibility that by choice, or because it would happen anyhow, some of
the imports from Iran, Nigeria, Venezuela, and Canada, that we ex-
pect to receive in this country might go to Japan or Europe because
their situation might be so much more desperate or because they might
outbid us for some of these supplies, or-

Senator PROXmIRE. There has been a tendency on the part of almost
everyone in the administration and many of the people in the economy,
on the basis of the Wall Street Journal article, to feel that the whole
thing depends on the duration of the Arab boycott. I have heard the
other day that if the Arab boycott were over today, that we would
still have shortages, that it would require some kind of conservation,
plus rationing for a while. What is your view?

Mr. FREEMAN. My view is that we were in for a shortage of energy
without the Arab boycott. And most of the measures that have been
taken thus far which are short of rationing will be needed in one
degree or another without the Arab boycott. At this stage of the game
if the Arab boycott ended tomorrow, there is already enough with-
drawn from the system that we would be in a precarious situation.

Senator PROXMIRE. In addition, isn't it true that we are operating
at close to 100 percent of our refining capacity? Isn't it also true that
we are increasing our consumption at a 31/2 or 4 percent rate a year
compounded, so that many people argue that we will be consuming
five times as much energy at the end of the century if we continue at
this pace?

Mr. FREEMAN. I think one way of describing it was that the Arab
boycott was the straw that broke the camel's back-we are sliding into
more and more of a deficit each year. And this just telescoped the
future. We had a shortage of refining capacity, and the Arabs have
taken care of that-we don't have a shortage now, because we don't
have the crude. But that doesn't mean that the shortage still isn't a
bottleneck. If the crude supply were resumed we would be short of
gasoline next summer anyhow. Many of us stated that a year ago-
that the gasoline shortage was going to be worse in 1974 than in 1973
and still worse in 1975. What as happened now is that the uncer-
tainty over imports has caused the oil companies probably to again
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delay, or put a question mark around their expansion plans for re-
fineries. We have yet to really fully appreciate the enormous sanse

complex problem and the fact that we are going to be living in a
decade of tight energy supply. Perhaps that might be a way of liA
for more than a decade. And it might not be all that bad.

Senator PROXMIBE. So we are likely to have rationing or something
close to it, rationing perhaps as much as 5 or 10 years, when you con-
sider the enormous explosion of demand for oil all around the world,
and the thinking of the Arabs that they have a terrific asset that will
increase in value as the time goes by-on the other hand, those assets
are going to be depleted as they sell them off. If I were in the Arabs'
position, certainly from the standpoint of my economic benefit, I
would be very reluctant to end the boycott. I would be very happy to
see a system in which you would tend to sell on a measured basis, and
let your price rise, and not permit the boycott to be ended and sell
whatever the market would take over the next few years.

Mr. FREEMAN. There is no question that was an option the Saudi-
Arabians were considering before the use of oil as a weapon came into
the picture. Actually Lybia imposed a flat ceiling on its oil produc-
tion years ago, for the very reason that you suggest. In a sense we
were in trouble before the Arab boycott came into being. I am not
sure I would be advocating rationing now if the Arab. boycott had not
occurred, but it seems to me very fortunate in a way that the situation
may be acute enough that we will do something about it. The American
people and the American Government, I think, have a habit of really
not taking action until we sort of see the whites of the eyes of :
problem.

Senator PRoxxIRk. There is a limit on the price, however-at $6 a
barrel-we then begin to find oil shale would be commercially feasible
and economically feasible, and at that point we can bring in our huge
oil shale resources, which are bigger than the resources the Arabs
have.

Mr. FREEMAN. One thing that we have to remember-I know both
you and Senator Humphrey have been concerned with the development
of these oil shale resources for many years.

Senator PROXMIRE. Paul Douglas led that fight himself many years
ago. In fact, we have had a couple of phases on that. In the twenties
we started to develop it, and then curtailed it. Right after World War
II, we began again and then cut it back.

Mr. FRmENIAN. Oil shale is a good example of the point that I want
to make that we have to remember the leadtime. The price of oil may
be high enough to make oil shale feasible now but that doesn't mean
you can turn on the spigot tomorrow. It takes us 5 years to build a
powerplant in this country that we think we know how to build. I
would sav the leadtime in bringing any appreciable amount of oil
shale on the scene is longer, in the 1980 time frame. We have serious
environmental problems, which seem to me to be the major constraint
in developing oil shale at any fast pace.

Senator PROXiIRE. We have an economic problem that this commit-
tee is very aware of, with housing in difficulty, with automobiles in real
difficulty, the two major consumption items. One of the big forces we
had in the economy was business investment in plant and equipment.

25-027-73 -
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That was expected to increase very greatly in the coming year-it in-
creased last year. And we had expansionary pressures from that di-
rection. Without that, of course, we would probably be moving toward
a recession at least. Do you have any. doubt that the present uncer-
tainty about the future of energy supplies will have a very severe
effect on the other investment plants, just as the shortage of food is
bringing the refinery capacity into question?

rI. FREUEAN-. I think it really depends on how promptly and
effectively we implement those conservation measures. As I mentioned
at the beginning of my testimony, we have enough slack in our sys-
tem, enough fat, that if we really get tough with the joy riding and
with the overheating and overcooling of buildings, and with industrial
users that are not so crucial-for example, 3 percent of our whole
electric power-

Senator PROXmIRE. Let me interrupt. Is there a feeling that we are
going to get that tough? Did you- hear the President speak Saturday
night, and come down so hard against rationing? It would seem to
me that if I were in a corporate office and had to make a decision as
to whether to proceed with a 100-million-dollar expansion pro-
gram, I would be very concerned about whether or not I would be
able to do it and maintain that tremendously big operation if my
fuel supplies w-ere going to be reduced. I think I -would postpone it.
If many postpone investment plans, that means a recession.

Mr. FREIEMANf. There is danger implicit in this situation. I certainly
am in no position to predict what will happen. I just feel that if we
could take strong enough action we could avoid the worst'of it. But,
how it will turn out is a very sober question.

Senator PROXMIIRE. Just a couple of more questions. I agree enthusi-
astically with your attempt to combine something like a free market
with rationing, I think it is ingenious, and rationing isn't going to
work at all in peacetime unless you do have some kind of a free
market addition one wav or another. But what does this do to the
people who really have to use a lot of gasoline, taxi drivers, farmers,
small business delivery systems, and that kind of thing, where people
are going to need a whale of a lot more than 10 gallons a week if they
are going to stay in business?

Mr. FREEMAN. The legislation the Congress just passed, the alloca-
tion legislation, gives the Government the power to allocate. Allocate
I define as simply rationing and wholesale.

Senator PROXMIRE. 'Would you say that in that case they might
have more than 10, 20, or 30 gallons or whatever?

M Mr. FREEMAN. It seems to me that very identifiable end uses such
as you mentioned could get a somewhat larger share before the great
bulk of the people are allocated on an equal basis. I was simply
trying to avoid the problems of ration boards in the field and indi-
vidual citizens trying to compete with each other for the favor of a
rationing board, which in peacetime I just don't see how would work
out.

Senator PROXMIRE. In your prepared statement you talk about how
this may be a blessing in disguise, and it telescopes the future and
shows that the path we are sliding along is a dead end, I think that
is very helpful and thoughtful expression here. But I just wonder
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how we get to this situation where we have an attitude on the part

of our country that people want to conserve energy. After all, it is
a great thing to be able to get in your car and drive on a beautiful
fall, spring, or winter day for that matter. It is pleasant to take your

family out traveling, or to take a nice long motor vacation. This is the
kind of thing people like, and it takes a whale of a lot to reverse that

attitude. It seems to me that rhetoric won't do it. But we have to over-
come it somehow. The only thing I can think of in the longrun that
is workable is the market price, let the market prices really go up.

That would tend to discourage it. We don't want a generation of
rationing.

Mr. FREEMAN. We certainly don't. I agree with you that for the
long haul the market price can reflect the value of energy, and people
will have a greater incentive to save if they can save money in the
process. But I don't think any of us would want suddenly, in a time
of acute shortage, to jump to a full market oriented solution for the
reasons that we have always mentioned.

On the supply side, wve have an abundance of coal in thiis country,
and there are.areas that can be stripmined and reclaimed, where the
countryside is rolling and the rainfall is sufficient. We have technology
that is on the verge of being implemented to take the sulfur and the
contaminant out of coal. There need to be authoritative voices coming
out of Washington to tell the industry that those pollution control de-
vices should be installed and made to work. I think a tax on the scarce
energy, with perhaps an investment credit for making the conversions,
might be something worth considering. It seems to me that we need a

national commitment over the next 10 years to convert all of the indus-
tries that have just facilities for making heat from oil and gas to coal.
That I think is much more implementable, much more feasible than
believing that somehow the R. & D. problems that are just on paper
today, and in small pilot plants, can be completed, and that we can get

any commercial hardware from them by 1980.
Senator PROXMIRE. I am talking about the life style of 200 million

Americans-George Herman had a delightful little suggestion on the
radio. What he said is: "Let's put meters on everything." So when you
put your toast in the toaster you 'see it is costing a couple of cents;
when you turn on the TA\T it is costing you a certain amount. When you

are driving your car it is kind of like a taxi meter-meters attached to

everything you use, so you begin to do a lot of walking.
. Chairman HUMPHREY. His brother-in-law is in the meter business,

no doubt.
Senator PRoxMnE. If not, he is going to get into it.
Mr. FREEMAN. My observation is that the American people are very

anxious for an opportunity to improve their life style, and if we

just make the public investment to improve transportation systems and

put to work the technology that we have, that we would have a great
deal of support for such activities, activities that would save energy.
For example, beefing up the railroads in this country, perhaps electri-
fying them, so that we do not depend entirely on the petroleum, which
is our troublesome source of energy. The fortunate aspect is that many

of the plans that over the long haul will vet us out of the energy deficit
are needed to solve other problems, such as cleaning up the air and

eliminating the transportation bottlenecks of this country.
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Senator PROXMIRE. Thank you very much.
Chairman HumIuPREY. Thank you, Mr. Freeman, very much.
We are going to continue in the hopes we can complete our testi-

mony here. I am going to ask Mr. William Ball to come next. And
we will try to keep our questions down and see if we can't proceed
here and get most of this out of the way.

Mr. Ball, you are chairman of the public awareness committee, St.
Cloud Energy Commission. I was there in your community, as you
know, and I want to compliment your civic leadership upon the pro-
gram that you have initiated there. You may want to tell us about it,
and I thought it would be good if you have for this record what is
going on in a thriving community where you are taking the local
initiative.

STATEMENT OF WILLIAM J. BALL, CHAIRMAN, PUBLIC AWARE-
NESS COMMITTEE, ST. CLOUD ENERGY COMMISSION

Mr. BALL. Thank you, Senator. It is certainly a pleasure for me to
represent Mayor Alcuin Loehr before this committee.

The St. Cloud energy situation became a matter of vital concern in
December 1972 when St. Cloud heating oil reserves reached a dan-
gerously low level. An areawide crisis was averted only because of
unusually mild temperatures during January and February. Fuel
problems arose again in May 1973 when the St. Cloud airport was
threatened with the cutoff of their aviation gas when a major fuel
supplier withdrew from the St. Cloud area. As the result of these two
events, St. Cloud Mayor Alcuin G. Loehr organized an energy study
commission in May 1973 to assess the fuel and energy situation in
the St. Cloud area. Gordon Haglund, president of Consolidated Oil
Co., a major St. Cloud fuel distributor, was named chairman of the
group which soon became the St. Cloud Energy Commission. Mr. Hag-
lund, along with other members of the community including energy
suppliers, large industrial energy users, the St. Cloud Civil Defense
Department and St. Cloud area citizens together outlined a program
to identify the St. Cloud energy situation and to inform residents of
the St. Cloud and national outlook.

As a member of the energy commission representing a large indus-
trial user, I was named to head a public awareness committee whose
objectives were identified as follows:

(1) To create an awareness of the local and national energy situation.
(2) To gain support for current and proposed energy conservation

programs.
(3) To encourage participation by St. Cloud area businesses and

resi'dents in energy conservation programs.
(4) To prepare citizens of the St. Cloud area for possible mandatory

conservation or allocation programs in the future.
In order to accomplish these objectives, the public awareness com-

mittee was divided into three subcommittees, each with a specific as-
signment relating to overall objectives. A public relations subcom-
mittee was established with responsibility for transmitting energy
related information to the public through the news media. A second
subcommittee was established as a speakers' bureau to provide both



49

qualified speakers and'source information for direct communication to
the St. Cloud community through school groups, business meetings,
service clubs, churches. and other citizen groups. The third public
awareness subcommittee was assigned the responsibility for planning
and implementing an Energy Weel- promotion to focus public attention
on the energy situation and to encourage communitywide participa-
tion in energy conservation programs.

It was decided that a fall date would provide the right setting for
energy. During late October and early November, Minnesota residents
begin to prepare for a long winter that normally includes 2 or 3 weeks
of subzero temperatures. And, since a late October chill in the air
can usually be relied on to provide a preview of winter, it was decided
that this would be the best time for Energy Week. Residents would
be thinking about heating their homes and would be much more re-
ceptive to conservation programs at a time when the threat and prob-
lems of a fuel shortage could easily be seen. Therefore, Energy Week
was proclaimed by the mayor of St. Cloud for the week of October 29
through November 2, 1973.

Preparations for Energy Week included a comprehensive program
to involve all aspects of the St. Cloud community in Energy Week
activities. Literally every sector of the community was involved in
energy programs either through the publicity given Energy Week
activities or through their own direct participation. The Energy Week
Subcommittee was expanded to include members of the St. Cloud
school systems, local merchants, local manufacturers and processors,
local churches, the news media, energy suppliers, service clubs and
individual citizens.

It was decided very early in the planning stage that Energy Week
needed a focal point in order to center public attention on a key event
related to the energy situation. Because of his active leadership in
energy conservation programs, Senator Hubert. Humphrey was in-
vited to address an energy luncheon for business and civic leaders
of the St. Cloud community. Other speakers invited to participate in
the energy luncheon included St. Cloud Mayor Alcuin G. Loehr,
St. Cloud Energy Commission Chairman, Gordon Haglund, and Min-
nesota, Civil Defense Director, James Erchul.

At this point, I would like to introduce another celebrity. This is
"Little Qmntus," a citizen of St. Cloud who symbolizes our interest
in the wise use of energy. Quintus was created by the St. Cloud Energy
Week Committee to serve as a visual reminder of energy conservation
programs throughout the community. The name given our friend and
the Roman numeral V on his shield reminds St. Cloud citizens to
turn their thermostats. down 5 degrees. To emphasize that point, the
thermometer replaces the more traditional sword in his right hand.
Our friend Quintus became our mascot, our leader and our energy
ambassador by providing a central theme and symbol to be used in
all Energy Week advertising and promotional programs.'

These Energy Week programs included a variety of activities
planned to emphasize energy conservation throughout the community.
Examples include

'"Little Quintus" energy reminder stickers were distrib'ited to area
businesses including merchaints ,foi their use as bag stuffers.
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Manufacturing plants held employee meetings to emphasize energy
conservation measures within their operations and in the homes of
employees.

Free bus service on 2 days of Energy Week was arranged with the
Metropolitan Transit Commission to encourage the use of public
transportation rather than private automobiles.

Al ener-v conservation poster contest was conducted in St. Cloud
area schools with prizes for the most original lresentation of energy
conservation ideas.

Ar-ea merchants promoted Energy *Week through advertising and
special sales on energy conserving products such as sweaters and fur-
nace filters.

The local news media provided extensive publicity describing En-
ergy Week activities including both news reports and the presenta-
tion of energy conservation tips.

A citywide energy saving contest was conducted with prizes for the
best energy conservation suggestions.

Energy Commission members appeared on local radio stations and
television programs to discuss Energy Week and other energy topics.

In total, energy conservation became a known and popular subject
throughout the community. The major energy speech given by Senator
Humphrey at the energy luncheon indicated the importance of St.
Cloud Energy Week activities. The extensive press coverage provided
by the local and regional press indicated acute interest on the part of
area citizens and provided them with further information on the ener-
gy situation. In total, interest and cooperation on the part of every
segment of the community provided the timeliness of this program and
the interest and support provided by an informed public.

A more concrete indication of the success of St. Cloud Energy Wreek
can be seen in the followup and continuing programs undertaken
throughout the community. I would like to give you a few examples of
these independent actions taken voluntarily on the part of members
of our community.

Merchants associations throughout the St. Cloud a rea have pro-
posed plans for drastically reducing or eliminqting Christmas light-
ing displays. Merchants have also turned out advertisin- signs and
cut down on the use of display lights. They have reduced their ther-
mostats to 68 degrees and are now considering a reduction in store
hours during the coldest winter months to conserve on fuel and
electricity.

Senator PROXMIRE. Mr. Ball, let me interrupt for a minute. I have to
leave right now. But I do want to congratulate you on a superlative
effort. This is the kind of thing that shiould be done throughout the
country. You set a fine example for the rest of the country. I have had
a chance to go through your statement, and I see you have gotten
results. I think this is most imaginative, it is a superlative example for
the rest of the country.

Thank you very, very much.
Mr. BALL. Thank you.
Chairman HUMPHREY. Proceed, Mr. Ball.
Mr. BALL. The St. Cloud Area Chamber of Commerce assumed a

major role in continuing energy conservation programs by organizing
task forces for all chamber divisions. 'Ithese groups will visit and
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provide energy advice to all area businesses to insure that St. Cloud
fuel shortages have a minimum effect on the local economy.

Many St. Cloud manufacturers and processors have taken independ-
ent decisive actions to conserve energy. Holes-Webway Co., a manufac-
turer of photo albums, has adopted a 4-day workweek by eliminating
Friday operations through the winter.

Our company, DeZurik, a manufacturer of industrial valves and
related process control equipment, has adopted a number of energy
conservation programs including a night blackout of all except emer-
gency lighting and a reduction in temperatures throughout the build-
ing. We are also actively seeking a means of using heat generated in
the foundry to heat our building. During Energy Week, we conducted
an energy contest with prizes for the best employee suggestions for
conserving energy. Those suggestions relating to plant operations are
currently being studied by our engineering department.

St. Regis Paper Co. in Sartell, Minn., is emphasizing the conserva-
tion of plant services including steam, compressed air, electricity, and
water.

The most important contribution of Turbodyne, a manufacturer of
gas turbines for electrical generating plants, is an around the clock
work schedule in order to meet utility plant construction requirements.

The city of St. Cloud has reduced electricity consumption by cutting
out unnecessary lights and lowering the wattage of bulbs in halls and
other noncritical areas. The police department has been instructed not
to leave patrol cars idling unnecessarily and the fire department is
keeping its main doors closed. Studies have been undertaken to inspect
all public buildings and assure the efficiency of insulation and heating
systems.

Churches throughout the community have emphasized energy con-
servation through programs in their own buildings. More important.
however, the local ministerial association has gotten together to en-
courage members to preach energy conservation sermons emphasizing
both the social acd moral requirements to use this natural resource
wisely.

St. Cloud area schools are incorporating a variety of energy con-
servation programs including reductions in lighting and of building
temperatures. The Sauk Rapids, Minn., school system has taken meas-
ures to control the cold air intake on furnaces.

Since all schools have interruptable fuel contracts, schools through-
out the St. Cloud area have made plans to schedule makeup school days
during warmer spring months in the event of closure due to fuel
shortages.

Perhaps most important of all conservation programs are the actions
taken by individual citizens to conserve energy in their homes and in
their private automobiles. At present the St. Cloud Energy Com-
mission Public Awareness Committee is outlining a program to study
the effect of Energy Week and the degree of participation by individ-
ual citizens in energy conservation programs. It is apparent, however,
that many of these measures have been put into practice already. A
reduction in highway speed around the St. Cloud area can readily be
seen. Many individual citizens have reported on energy conservation
measures in their homes including turning down of their thermostats,
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the checking and improvement of insulation in their homes and a con-
scious effort to cut out unnecessary lights. The St. Cloud Jaycees' an-
nual Christmas home decorating contest this year will give prizes not
for lighting but for displays which do not use energy.

Members of the St. Cloud Energy Commission feel that Energy
Week was a major success in the St. Cloud area. Cooperation with
Energy Week activities indicated the acceptance of energy commis-
sion programs by all segments of the community. More importantly,
voluntary actions taken by individual citizens and businesses have
demonstrated the success of public awareness programs which brought
the facts of the energy crisis to citizens of St. Cloud, Minn., in a
believable and meaningful way.

Most important of all, however, are the followon programs now
underway in both the public and private sectors of the community.
Energy Week by itself would mean nothing if it did not result in
concrete actions by public officials, business groups, school officials,
and individual citizens. The task force approach is designed to achieve
positive and unified action throughout all segments of the community.
We believe that these local programs combined with leadership initia-
tives at the State and National level can result in an energy conserva-
tion plan which will have the backing of the people of this Nation. And
if the. people are behind it, the plan cannot help but succeed.

Thank you.
Chairman I-ImP'HREY. I am very grateful for your presentation

here today, Mr. Ball. And I want to say that the reason you were
asked, or the community was asked, was because in visiting St. Cloud
and reading the materials that were presented to me during my brief
visit with the leaders of the community, I came to the conclusion that
here was a community that was doing what other people were talking
about. And I would like very much for this proposal of yours and the
actual program that follows the proposal to be brought to the atten-
tion of the authorities here at the Washington level. I wonder, have
you briefed anyone in Mr. Gibbons' office? You heard Mr. Gibbons
hiere from the Office of Energy Conservation of the Department of the
Interior this morning. lie was the second witness this morning-
have you been called in by that Office?

Mr. BALL. No, we have had no communication from that Office. How-
ever, we have sent a copy of our energy press kit, which you received a
copy of, to Governor Love and also President Nixon, but we have
had no response from those offices yet.

Chairman HumPHREY. Has Mayor Loehr sent any of this material
to the National Municipality League, for example, or the National
League of Cities?

Mr. BALL. Not to my knowledge.
Chairman HUTJiIREr. I would recommend that you do so. You

tell the mayor that I suggested that both the Conference of Mayors
and the League of Cities or the National League of Cities, and also
the Conference of Governors, should receive information-about this
program. In fact, if you have the information, if you have the press
kits available, we will see that they get there.

Mr. BALL. Fine.
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Chairman Hu-mmr -lf. But I do think it would also be very good

to have the mayor or your energy group to follow through.
Mr. BALL. Yes. we can take care of that.
Chairman TluT.n'_.r:REY. I would assk that a member. of our staff get

copies of this. Do vou have extra copies of this?
Mr. BALL. I'brought some extra copies. and we can provide others.

Chairman HI-IurrEY. We can also follow through, but I want you

to follow through from' the local basis because it sometimes means

more' to hear from somebody at the operating level in the local
communitv.

Do yoil haye any comment that you would like to make about the

testimiony this morning in sofar as Federal Government witnesses are

concerned? Did you feel the sense of urgency here on the part of the

Federal Government?
Mr.- B.ALL. Senator, one thing that I would like to comnmient on is

that the -energy 'crisis is nothing new to us in' Minnesota. We dealt

with *this crisis last winter. We were actually short on fuel oil at

certain parts of the winter. And as'I indicated earlier in my testimohy,

if we had not had an unusually'nuild winter in Minnesota we 'would

have had a severe crisis in fuel oil last year. So this is not something
that is new to us. *We recognized last.May when this was set up that

we were probably going to have a shortage in Minnesota and in the

north-central area, even without what has transpired subsequently
with the Middle Eastern crisis. So that we don't feel that there is

anything new about this. We don't feel that the Middle Eastern crisis

is the thing that created it. We feel that this is something that was

coming on us, and it is going to be a continuing.thing. I do feel that

we have not had at the national level the same feeling of urgency

about this. And as you see, one of the things that we tried to do is

to get across to our citizens, our local citizens at least, the urgency of

this. But we feel that unless this is also coming from the national

level, that our State and national offices have to have the same sense

of urgency, or the people aren't going to believe that we are telling

them the straight story. So we really urge you here in Washington

to exercise leadership, and exercise leadership promptly, to forego

the very urgent problems that we have in this area.
Chairman HUMPHREY. Have you any way of assessing what the

effect in any national conservation program in St. Cloud has had upon
your fuel situation? -

Mr. BALL. As of this time, we have not been able to assess this at

all. And I don't think that we will be able to measure it too well for

several weeks at least, because, of course, we have just really reached

a peak with our energy conservation programs within the last month.

Chairman HumMPHREY. Do you feel that conservation, that'intensive
conservation in what you call your St. Cloud Energy Conservation
Week was helpful?

Mr. BALL. I think it was extremely helpful. Also, practically every-
one that I talked to, even though they did not know who I was,
would bring up the subject of fuel shortage and the energy problems.
And I think this has been a very effective plan, and I would reconin-
mend it for adoption on a national basis.
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Chairman HuMPHREY. We do thank you very much.
Senator Javits, any questions?
Senator JAVITS. No, thank you.
Chairman HUMPHREY. Mr. Ball, we appreciate your taking the

time to come to Washington and share this with you, and giving us
those brochures that will present a very different description of what
you are doing at the local level.

I again want to say, so that it will be very clear, that the staff is
to see to it that copies of this program from the St. Cloud Energy
Commission get to the U.S. Conference of Mayors, the National
League of Cities, the National Association of County Officials, the
National Legislators' Conference, and the National Governors'
Conference.

Those are conservation-oriented groups at the request of the Presi-
dent. Here is an actual program that is underway, and not theory,
but has been implemented. I am sure that your people would be more
than happy to counsel with or advise people that come to you.

Mr. BALL. We would be very enthusiastic about it.
Chairman HuMPHREY. Thank you very much.
Mr. BALL. Senator, I would like to leave my friend, "Little Quin-

tus." here in Washington.
Chairman HuMPHREiY. Put him right up here, I would like to have

him closer up here so that we can see him.
I notice he is carrying a thermometer. Is it set at 68 ?
Mr. BALL. It is set at 68.
Chairman HUMPHREY. I came to the conclusion that the room is up

that high-when I looked at the thermostat up there, it is set at 60.
because those television lights increase the temperature verv substan-
tially; as a matter of fact, this may be one of the largest heat radiating
operations that you can get.

Now, we want to have Mr. Haufler, executive vice president of the
Certain-teed Products Corp., and Mr. Mosely is here representing Mr.
Doig of the Shell Oil Co.

Proceed.

STATEMENT OF GEORGE J. HAUFLER, EXECUTIVE VICE PRESIDENT,
CERTAIN-TEED PRODUCTS CORP.

Mr. HAUFLER. Mr. Chairman and Senator Javits, you and the earlier
speakers have made such a potent case for my subject on insulation and
energy conservation in buildings that maybe I should just say that I
agree. While we are not in the long underwear business, I think the
strong similarity is here.

Basically what I am going to be talking about is bundling up our
buildings to conserve energy.

And seriously, I am honored to be here to testify before vou-and
I trust you will find my comments of some value in pursuing the kind
of solutions to our energy crisis.

To keep within the time guidelines for this oral presentation, I am
going to abstract in several areas from my prepared statement. And
since you have copies of my prepared statement, I am going to go
directly to my main topic, specifically, the question of fuel used for
home comfort.
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In 1970, 14 percent of our energy was consumed within the
home * * * and over three-fourths of this was used for space heating
and air-conditioning. This is a substantial quantity. By 1985, the total
fuel consumption in the United States will have doubled, and at cur-
rent rates, the home comfort uses will have increased by at least 50
percent.

This increase in usage will certainly keep pace with-and very prob-
ably exceed-any increase in fuel supplies. However, it is possible
today to cut fuel usage without reducing comfort, and to do this at
a minximal cost in both energy and dollars.

Alost of our homes are heat sieves.
A vast amount of the heat generated is immediately lost by leaking

out through the walls and roof. Our furnaces work overtime to pro-
duce warmth which largely rises to-and out from-our attics. More
heat can- be saved by proper insulation than by any reduction in
thermostat setting that people will tolerate. A fully insulated house
can be kept at a comfortable 72 degrees with no more fuel expenditure
than is required to keep a poorly insulated house at a chilly 61'F.

Fifty percent of our existing homes waste one-third the fuel sup-
plied to them just because they are uninsulated. Although the remain-
ing residences have varying degrees of insulation, added together we
are needlessly squandering over 20 percent of the total fuel supplied
for home heating-simply because of lack of proper insulation.

Although FHA insulating requirements have recently improved and
are moving toward fully adequate standards, most of today's existing
homes and a vast majority of new homes now under construction fall
far short of those levels.

I know you are concerned about absolute quantities, so let me break
this down another way. The average uninsulated house of 1,600 square
feet of space wastes 700 gallons of fuel oil each year. While partial
insulation helps, some 200 gallons of fuel oil or more will still be

wasted because of the lack of full insulation.
Insulation pays for itself. The dollar cost to the homeowner for

insulation is quickly paid back in fuel savings. A typical four-bedroom
house, with 1,600 square feet of living space, can have the ceilings
and walls fully insulated while under construction for $325 and gen-
erate a payback in 2 years. A handy homeowner who wants to add
insulation in the attic of his existing house can do it in 1 afternoon
for $100 to $200, armed only with a sharp knife and the sure knowl-
edge that his fuel bills will go down. An insulating contractor can do
the same job of saving energy and money for the homeowner-for
about 50 percent more-still a reasonable sum when the work pays
for itself in 2 to 5 years. These savings statistics.are.for a home in the

geographic center of population in theUnited States, which is Belle-
ville, Ill. In colder climates like Minnesota, this payback would be as
quickly as 1 year.

Incidentally, these paybacks have been calculated on today's fuel
cost, so if we see a doubling of fuel cost as many project, these pay-
backs are going to be twice as f ast.

The potential and the economics, I think, are startling.
The contrast between existing waste and potential savings is also

startling. That typical 1,600 square feet single family home is con-
suming 50 percent more fuel than it would if only 6 inches of attic
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insulation were added. A professional insulation contractor or a do-
it-yourself homeowner can install 6 inches of attic insulation in-an
existing home in 1'day: This single- change not only pays for itself
in fuel savings in a short period, but if implemented promptly on a
broad scale, would bring about a large reduction in the "fuel gap"
in a relatively short period of time.
- Gentlemen, I would like to make this point:

Adding attic insulation to our existing homes is especially attractive
because: A. The attic is the most accessible spaces easiest to insulate;
B. It produces the greatest savings effect, typically over two-thirds
of the total savings that can be achieved by insulation; C. The number
of existing homes is so high; and D. Payback to the homeowner is so
attractive. These are bpportunities, but let's look at a problem.

All of these-energy savings are available only if sufficient'quantities
of insulation continue to be available * * * a situation which is now
seriously jeopardized by the scarcity of fuel and fuel derivatives em-
ploved in the insulation manufacturing process.

The Federal Government is currently implementing a fuel alloca-
tion program to all American industry, including the insulation indus-
try, which threatens to worsen the energy crisis almost immediatelv
by shutting down insulation plants. The insulation industry is unique,
because it is a net energy conserving industry. as opposed'to an energy-
consuiming industry. A properly insulated house saves in each and
every year of the building life 20 times the amount of energy required
to manufacture the insulation. In just 18 days the energy investment
by the nation to provide insulation is paid in full. In 30 years of a
building's life the savings amount to a phenomenal 600 times the
original energy manufacturing expenditure. Can you make any other
investment which guarantees a 5 percent return per day each day for
30 years or more?

While this payback itself should clearly demonstrate the need to
keep, our insulation plants running, fuel curtailments, and particu-
larly interruptions, make the problem worse by multiplying the energy
wasting impact. The critical nature of uninterrupted energy supply
is well outlined in my written testimony at this point, so I will omit
the technical details of our manufacturing process and simply sum-
marize bv saying this: This is a high temperature around-the-clock
urocess. It is not subject to quick changes in capacity. Curtailments
have varying effects; all of them are energy wasting. At the least
every unit of fuel reduced has a disproportionately larger reduction in
output. For example, a 10-percent reduction in fuel reduces the out-
put 15 percent. A 20-percent reduction reduces it 30 percent. And a
30-Dercent reduction in fuel puts the furnaces out of business.

There is a further loss in time and fuel by cycling, and at worst,
serious furnace damage and long outage can be caused by rapid
curtailment.

I need to emphasize this point. This is not a 1975 or 1985 question.
A fuel curtailment today would start a perpetual 5-percent daily
drain on the Nation's energy bank this December, which is compounded
dailv thereafter. Action is needed now.

Let's look at the Nation's need in this regard. 'We will be ade-
quately housed and construction will continune regardless of the avail-
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ability, of installation. Family formations alone demand-2 millipl.ifew
units a year.

Wthat happens if insulation production for these new units is re-
duced so there is not enough: insulation to go around?, Simply, these
new hoiises, instead of being fully insulated, will be underinsulated-
and, in some cases, inaccessible spaces will remain uninsulated forever.

Instead of returning 5 percent a day to the Nation's energy bank,
as insulated homes, they will be withdrawing 5 percent a day from
the bank,, as uninsulated homes.

'With such a large potential of waste that can result from the un-
availability of sufficient insulation, I must ask you for relief from
fuel restrictions which will be counterproductive when placed on the
insulation industry. Such restrictions, in our opinion, would be a
penny-wise, pound-foolish policy guaranteed to increase energy short-
ages. While I recognize that energy regulation is a new undertaking,
to date the necessity of energy conservation through continued in-
sulation .production has not been given recognition in the allocation of
energy supply.

Chairman HUMPHREY. I will have our staff look into this for you.
Mr. HAUFLER. I think we need to cut through the redtape on this.

I suggest insulation manufacture needs an immediate essential indus-
try rating which includes phenol, a fuel derivative, as well as fuel
itself.

An important clarification I would like to point out, that the pri-
mary and preferred fuel used in this industry is natural gas, so we
are not asking to get in line for oil allocations. And many economists
seem to be indicating that such natural gas would be available if prices
were decontrolled.

I would just like you to know that this would be acceptable to us,
since the nature of our process is such that the doubling of gas costs
would only increase insulation sales prices on the order of 5 to 10
percent, and doesn't significantly affect the economics and the pay-
backs on insulation that I have discussed.

In the interest of time-I am going to defer the testimony on cor-
porate actions for energy conservation.

Chairman HuNMPHREY. We will include all the testimony in the
record.

Mr. HAUFLER. Thank you.
Certainly energy conservation is everybody's business, and our own

experience indicates that industry can make a significant contribu-
tion. We believe this starts at the top by adopting a corporate policy
to stimulate energy conservation within the company. We did this at
Certain-teed many amonths ago, and our internal program consists
of three major elements:

(1) A specialized management and technical effort directed toward
fuel conservation and efficiency improvement programs at the plants
and headquarters.

(2) The enlistment of broad-based employee support for suggestions
and cooperation in implementing job-related energy conservation
activities.

(3) An educational program for our employees to stress conservation
activities in their personal lives and influencing others within their
communities.
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Following the first phase technical effort. we developed the "Certain-
teed Energy Savers Group" to involve ail oui employees and make
each of them an activist energy saver at work. at home, in transit. and
in the community. This phase of the program is now being imple-
mented in all of our plants to involve over 10,000 employees in such
programs as:

Displaying energy-saving bumper stickers, window decals, buttons
and other local promotion material provided: savings bonds awards
for outstanding energy-saving performance and ideas; magazines and
a monthly newsletter about the Energy Savers activities throughout
the company-and the Nation.

A key executive was appointed whose sole responsibility is to coor-
dinate the Energy Savers program, and outside consultants were en-
gaged.

We have set an objective of 15 percent reduction in our energy con-
sumption. While this is greater than the national business objective.
I am convinced that with this concerted effort, we will achieve at least
that goal.

Insulation can be one of the major offsets to the energy shortage. At
this point I would like us to examine the quantitative national effect
of inadequate insulation versus upgraded and full insulation on the
demand for residential energy a few years hence.

As soon as we can add attic insulation to most of our existing hous-
ing inventory, 600,000 barrels daily can be conserved. Upgrading to
full insulation in new houses to be built in 1974 alone can conserve
about 65,000 barrels of oil per day. Each year a similar number of new
homes constructed will add similar savings. Starting from the 1974
savings, of 65,000 barrels per day, by 1983 the savings in this housing
sector will amount to over 600,000 barrels per day. And this is not
cumulative but on a daily rate.

The balance sheets look something like this:
Existing homes without insulation will require 2.7 million barrels

of oil per day. With beefed-up attic insulation, this is reduced to 2.1
million barrels per day.

New homes built after 1973 using current insulation practices will
require'1.7 million barrels per day. New homes with full insulation will
require only 1.1 million barrels per day.

Total residential heating requirements as they stand now can be as
high as 4.4 million barrels per day, but with upgraded conservation
efforts through insulation alone, this figure can be reduced to 3.2 mil-
lion barrels per day, a savings of over 25 percent of our sizable resi-
dential needs.

Estimated dollar savings to homeowners for heating alone during
the decade would total up to $40 billion. So the sooner we can accom-
plish the job, the closer we approach this goal.

At this point we can add energy savings on air-conditioning that are
a bonus from these same insulation practices. Conservatively, over
200,000 additional barrels per day will be saved for a grand total re-
duction of 1.4 million barrels daily.

I have asked you for relief from fuel restrictions to the insulation
industry. Now I would like to ask you to consider assistance or incen-
tives for the already overburdened homeowner. I have discussed this
earlier in my testimony.
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It has long been national policy to encourage businesses to invest
in the future of America: I am urging a policy which will encourage
American homeowners and builders to make the same kind of invest-
ment. I will summarize briefly and say that I have suggested a pro-
gram of incentives enabling American homeowners to make this neces-
sary investment in America's energy future. Such a program might
include: (1) Tax credits for a portion of the interest payments on
home improvement loans for this worthwhile purpose; (2) Federally
guaranteed low-interest loans, fully subordinated to the principal
mortgage; and (3) Tax investment credit for all or part of the cost
of insulating.

In addition to these incentives, mandatory Federal and State stand-
ards requiring full insulation for all new construction are necessary
to replace present standards which apply only to FHA financed hous-
ing. FHA, by the way, currently covers only some 20 percent of new
housing under construction.

Federally funded broad-scale consumer awareness programs to alert
homeowners, builders, and others to the energy and cost savings asso-
ciated with proper insulation, double glazing, storm windows and
doors, and weatherstripping are also necessary.

These are a few possible suggestions; you gentlemen of the Congress
will certainly have others.

The cost to our Government would be minimal; the benefits, enor-
mous. It would reduce our peak as well as our average energy de-
mands; reduce and help to eventually eliminate our dependence on
foreign sources for fuel, and of course, benefit the balance-of -payments
problem which concerns us all.

And, not to be forgotten, is the benefit to our environment. Energy
conservation pays a big dividend in helping to clean up our environ-
ment by reducing the total consumption of polluting fuels.

Mr. Chairman, I would like to wrap this up in the form of a con-
clusion; I might just suggest, with the chairman's permission, I did
omit one portion of my prepared statement that dealt with corporate
action for conservation.

Chairman HUMPHREY. We will include it all in the record.
[The prepared statement of Mr. Haufler follows:]

PREPARED STATEMENT OF GEORGE J. HAUFLER

INSULATION AND THE ENERGY CRISIS

-Gentlemen, during the past several months, the people of this Nation have been
told they may not have enough fuel for their homes and cars, and to support our
industries and jobs. We have been warned that we may have to pay exorbitant
prices for those fuel supplies which do exist. We have been instructed to drive
less, to heat less, and to air-condition less. We have been threatened with school
closings for lack of heating fuel and plant slowdowns to conserve energy. We
have heard of a "fuel gap"-the difference between our production and our needs.

In short, the specter of potential shortage threatens to affect every aspect of our
daily lives.

Virtually all of the programs proposed to reduce our fuel consumption have
one thing in common-sacrifice. Yet, there are other actions that can be
taken which do not compromise our standard of living and still enable the ordi-
nary citizen to help ease the energy crisis. I refer to energy conservation.

I suggest that, while asking our citizens to cut down on such essential uses
as home heat, we focus at the same time on more efficient uses of the fuel which
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is available. Today. I am going to address myself specifically to the question of
fuel used for home comfort.(Incidentally, for simplicity of presentation, I have followed several groundrules. While I make referelce to total fuel consumption, the detailed statisticshave been related to the heating side of residential fuel usage, since this is thepreponderant consumption portion, and is our immediate winter concern. Air-conditioning energy impact is similar and has been included in the summarytotals. Second, all energy units are expressed in oil equivalents. Third, sinceinsulation is the greatest contributor to fuel conservation, we-have confined thesavings discussed to those from added insulation. Double glazing, storm windows,
storm doors, and weatherstripping can also make a beneficial contribution toreduced fuel usage. These, in combination, can save as much as one-third more.
Statistics on these savings are shown in the charts attached to this statement.)

In 1970, 14 percent of our energy was consumed within the home-and
over three-fourths of this was used for space heating and air-conditioning. By
1985, the total fuel consumption in the United States will have doubled, and at
current rates, the home comfort uses will have increased by at least 50 percent.

This increase in usage will certainly keep pace with-and very probably
exceed-any increase in fuel supplies. However, it is possible today to cut fuelusage without reducing comfort, and to do this at a minimal cost in both energy
and dollars.

INSULATION REDUCES HOME FUEL CONSUMPTION

Most of our homes are heat sieves.A vast amount of the heat generated immediately leaks out through the wallsand roof and is lost. Our furnaces work overtime to produce warmth whichlargely rises to-and out from-our attics. 'More heat can be saved by properinsulation than by any reduction in thermostat setting that people will tolerate.
A fully insulated house can be kept at a comfortable 720 F with no more fuelexpenditure than is required to keep a poorly insulated house at a chilly 610 F.Fifty percent of our existing homes waste one-third the fuel supplied to themjust because they are uninsulated. Although the remaining residences have vary-
ing degrees of insulation, added together we are needlessly squandering over 20
percent of the total fuel supplied for home heating-because of lack of proper
insulation.

Although FHA insulating requirements have recently improved and are mov-
ing toward fully adequate standards, most of today's existing homes and a vast
majority of new homes now under construction fall far short of those levels.

I know you are concerned about absolute quantities, so let me break this down
another way. The average uninsulated house of 1,600 ft.2of space wastes 700
gallons of fuel oil each year. While partial insulation helps, some 200 gallons
of fuel oil or more will still be wasted because of the lack of full insulation.

INSULATION PAYS FOR ITSELF

The dollar cost to the homeowner for insulation is quickly paid back in fuel
savings. A typical four-bedroom house, with 1,000 ft.2 of living space, can have
the ceilings and walls fully insulated while under construction for $325 and
generate a payback in 2 years. A handy homeowner who wants to add insula-
tion in the attic of his existing house can do it in one afternoon for $100 to
$200, armed only with a sharp knife and the sure knowledge that his fuel bills
will go down. An insulating contractor can do the same job of saving energy
and money for the homeowner-for about 50 percent more-still a reasonable
sum when the work pays for itself in 2 to 5 years. These savings statistics are
for a home in the geographic center of population in the United States. In colder
climates like Minnesota, this payback would be as quickly as 1 year.

The contrast between existing waste and potential savings is startling. That
tytical 1,600 ft.' single family *home is consuming 50 percent more fuel than it
would if only 6 inches of attic insulation vere added. A professional insulation
contractor or a do-it-yourself homeowner can install 6 inches of attic insulation
in an existing home in 1 day. This single change not only pays for itself in fuel
savings in a short period, but if implemented promptly on a broad scale, would
brine about a large reduction in the "fuel gap" in a relatively short period
of time.
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Adding attic insulation to our existing homes is especially attractive because:

A. The attic is the most accessible space; easiest to insulate.

B. It produces the greatest savings effect, typically over two-thirds of

the total savings that can be achieved by insulation.
C. The number of existing homes is so high.
D. Payback to the homeowner is so attractive.

FUEL ALLOCATION CAN WASTE FUEL

All of these energy savings are available only if sufficient quantities of insula-

tion continue to be available * * * a situation which is now seriously jeopardized

by the scarcity of fuel and fuel derivatives employed in the insulation manu-

facturing process.
The Federal Government is currently implementing a fuel allocation program

to all American industries, including the insulation industry, which threatens

to worsen the energy crisis almost immediately by shutting down insulation

plants.
The insulation industry is unique, in that it is a net energy conserving indus-

try, rather than an energy consuming industry. A properly insulated house

saves in each and every year of the building's life, 20 times the amount of

energy required to manufacture the insulation.
In just 18 days, the energy investment by the Nation to provide insulation is

paid in full: In 30 years the savings mount to a phenomenal 600 times the

original energy manufacturing expenditure! Can you name any other invest-

ment which guarantees a 5-percent return per day, each day, for 30 years or

more?
While this payback itself should clearly demonstrate the necessity to keep

our insulation plants running, fuel curtailments, and particularly interrup-

tions, make the problem even worse by multiplying the energy wasting impact.

To show the critical nature of uninterrupted energy supply, let me explain to

you how insulation is made.
The manufacture of insulation, like that of steel, is a high temperature furnace

process, but carried on continuously at 2,700° F., 7 days a week, 24-hours a day.

There is no way, with current technology, that insulation can be made in fur-

naces operating at below the required process temperature. Under certain

curtailment circumstances, furnaces would be "banked" to an intermediate

temperature of 2,100° F., and then have to be idled hot for enough days out of

every month to achieve the mandated fuel savings. To stop the furnaces entirely

would mean that the materials inside them would harden into glass, and the

furnaces would have to be stripped down and laboriously cleaned before they

could be restarted.
In moving to "hot idle," temperatures must be reduced gradually, and 50

percent down to 30 percent of full fuel input is required. This fuel is completely

wasted. Additionally, lost time for cool-down and start-up amounts to 6 days.

Cooling the furnace down completely from 2,700° F. takes even more time:

7 days to cool down and 9 days to heat up; a loss of 16 days.
A sudden curtailment of fuel would destroy the furnace from thermal shock.

Eight months of production time would be lost to secure the materials and

reconstruct the furnace.
For small reductions in energy, there is a disproportionately larger loss in

insulation capacity. For instance, a 10-percent reduction in energy would result

in 15 percent reduction in output; a 20-percent reduction in energy would mean

a 30-percent reduction in output * * * and with 30 percent reduction in energy,

insulation production is stopped completely in gas and oil fired furnaces.

This is not a 1975 or 1985 question. A fuel curtailment today would start a

perpetual 5 percent daily drain on the Nation's energy bank this December

which is compounded daily thereafter.

ALLOCATION MUST RECOGNIZE THE NATIONAL NEED

Let's look at national needs.
This Nation will be adequately housed, and construction will continue re-

gardless of the availability of insulation. Family formations alone demand

2 million new units a year.

25-027 0-73-5
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What happens if insoluation production for these new units is reduced so thereis not enough insulation to go around? Simply, these new houses, instead ofbeing fully insulated, will be under-insulated-and, in some cases, inaccessiblespaces will remain uninsulated forever.
Instead of returning 5 percent a day to the Nation's energy bank, as insulatedhomes, they will be withdrawing 5 percent a day from the bank, as uninsulatedhomes.
With such a large potential of waste that can result from the unavailabilityof sufficient insulation, I must ask you for relief from fuel restrictions whichwill be counterproductive when placed on the insulation industry. Such re-strictions, in our opinion, would be a penny-wise and pound-foolish policy guar-anteed to increase energy shortages. While I recognize that energy regulationis a new undertaking, to date the necessity of energy conservation through con-tinued insulation production has not been given any recognition in the alloca-tion of energy supply.

CORPORATE ACTION FOR ENERGY CONSERVATION

Certainly energy conservation is everybody's business, and our own experienceindicates that industry can make a significant contribution. We believe thisstarts at the top by adopting a corporate policy to stimulate energy conservationwithin the company. We did this at Certain-teed many months ago, and ourinternal program consists of three major elements:
1. A specialized management and technical effort directed toward fuelconservation and efficiency improvement programs at the plants and head-quarters.
2. The enlistment of broad-based employee support for suggestions andcooperation in implemeting job-related energy conservation activities.3. An educational program for our employees to stress conservation activ-ities in their personal lives and influencing others within their communities.Following the first phase technical effort, we developed the "Certain-teedEnergy Savers Group" to involve all our employees and make each of them anactivist energy saver at work, at home, in transit, and in the community. Thisphase of the program is now being implemented in all of our plants to involveover 10,000 employees in such programs as:
Displaying energy-saving bumper stickers, window decals, buttons, andother local promotion material provided;
Savings bonds awards for outstanding energy-saving performance andideas;
Magazines and a monthly newsletter about the energy savers activitiesthroughout the company-and the Nation.

A key executive was appointed whose sole responsibility is to coordinate theenergy savers program, and outside consultants were engaged.We have set an objective of 15 percent reduction in our energy consumption.While this is greater than the national business objective, I am convinced thatwith this concerted effort, we will achieve at least that goal.

INSULATION CAN OFFSET THE ENERGY SHORTAGE

Now let us examine the quantitative national effect of inadequate insulationversus upgraded and full insulation on the demand for residential energy a fewyears hence.
As soon as we can add attic insulation to most of our existing housing inven-tory, 600,000 barrels daily can be conserved. Upgrading to full insulation in newhouses to be built in 1974 alone can conserve about 65,000 barrels of oil per day.Each year a similar number of new homes constructed will add similar savings.Starting from the 1973 savings of 65,000 barrels per day, by 1983 the savings inthis housing sector will amount to over 600,000 barrels per day.The balance sheets looks like this:
Existing homes without insulation will require 2.7 million barrels of oil perday. With beefed-up attic insulation, this requirement is reduced to 2.1 millionbarrels per day.
New homes built after 1973 using current insulation practices will require 1.7million barrels per day. New homes with full insulation will require only 1.1million barrels per day.
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Total residential heating requirements as they stand now can be as high as
4.4 million barrels per day, but with upgraded conservation efforts, this figure
can be reduced to 3.2 million barrels per day, a savings of over 25 percent of our
sizable residential needs.

Estimated dollar savings to homeowners for heating alone during the decade
would total up to $40 billion. So the sooner we move, the closer we approach this
goal.

At this point we can add energy savings on air-conditioning that result from

these same insulation practices. Conservatively, over 200,000 additional barrels

per day will be saved for a grand total reduction of 1.4 million barrels daily.

HOMEOWNER AWARENESS AND ASSISTANCE

I have asked you for relief from fuel restrictions to the insulation industry.
Now I would like to ask you to consider assistance or incentives for the already
overburdened homeowner.

It has long been national policy to encourage businesses to invest in the future

of America: I am urging a policy which will encourage American homeowners
and builders to make the same kind of investment.

Today, if a man chooses to insulate his new or existing house, he faces financial
problems because of increased initial costs. True, he will recoup his investment
in fuel savings during the next few years-but today is when dollars are tight

and today is when he must spend the money, and today is when he must begin

paying interest if he borrows the money, as so many are forced to do. And today

is when he may be rewarded by his State and local government by having his

house reassessed upwards and seeing his taxes go up-all because he tried to do

his bit toward easing our critical energy shortage.
May I suggest a program of incentives enabling American homeowners to make

this necessary investment in America's energy future. Such a program might
include:

1. Tax credits for a portion of the interest payments on home improvement
loans for this worthwhile purpose;

2. Federally guaranteed low-interest loans, fully subordinated to the prin-
cipal mortgage;

3. Tax investment credit for all or part of the cost of the insulation.
In addition to these incentives, mandatory Federal and State standards re-

quiring full insulation for all new construction are necessary to replace present

standards which apply only to FHA financed housing.
Federally funded broad-scale consumer awareness programs to alert home-

owners, builders, and others to the energy and cost savings associated with

proper insulation, double glazing, storm windows and doors, and weatherstripping
are also necessary.

These are a few possible suggestions; you gentlemen of the Congress will

certainly have others.
The cost to our Government would be minimal; the benefits, enormous. * a *

It would reduce our peak as well as our average energy demands; reduce and

help to eventually eliminate our dependence on foreign sources for fuel, and of

course, benefit the balance of payments problem which concerns us all.
And, not to be forgotten, is the benefit to our environment. Energy conserva-

tion pays a big dividend in helping to clean up our environment by reducing the

total consumption of polluting fuels.

CONCLUSION

In the interest of time and clarity, I have focused on residential requirements

and have not discussed the similar energy savings from proper insulation in the

nonresidential sector. Because of the greater diversity of energy uses within the

mechanical systems and structures of commercial and industrial buildings, as

well as in piping of the process and utility industries, this potential savings is

much more difficult to quantify, but an extremely conservative estimate is that it

is .50 percent or more of the residential savings already outlined.
The total energy savings available simply through good insulation practices is

over 2 million barrels per day. Since this represents a significant percentage of

our total energy requirements and a much larger percentage of the total energy

gap * * * and as a frame of reference is greater than our current total dependence

on Midddle East oil * * * these programs must be aggressively pursued.
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We need not wait for new technology; there is no hardship or sacrifice; andthe effect can generate nothing but the many favorable benefits outlined.Gentlemen, to achieve all of these benefits, it is imperative that:1. Insulation as an energy conservation industry be guaranteed the neces-sary supply of fuel and fuel derivatives to remain operative.
2. The programs for awareness and support by the public sector be en-couraged by your leadership and direction.

I thank you for your attention, and of course, I am available to you now andat any time in the future to help answer questions and provide research infor-mation on these matters.

RESIDENTIAL MARKET

PERCENT OF
TOTAL ENERGY MARKET

-1970
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RESIDENTIAL MARKET

ENERGY USE...

8 millions of bbls. daily
oil equivalent

6

19851970
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UNINSULATED HOMES ARE
HEAT SIEVES
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FULL INSULATION
IN A NEW HOME
COSTS $325

SAVE $175 PER YEAR
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rATTIC INSULATION
COSTS ONLY $100-$200
SELF INSTALLED

50% more if
installed

contractor
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ATTIC INSULATION
COSTS THE LEAST
SAVES THE MOST

I
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AN 18 DAY ENERGY
RETURN -ON-INVESTMENT
CYCLE TO THE NATION &

Energy spent
to make
insulation

Insulation X
installed

Energy saved
by insulation
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CERTAIN-TEED PRODUCTS CORPORATION

Poster
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PROMOTION SPECIALTIES
Decals
Stickers
Buttons q '
Jewelry
Badges
Shoulder Patches

Compact Car
Bumper Sticker M
Bicycle Reflector I'MR

Posters I

Counter Cards lI

Window Posters
Billboards

itotheenerc

From The Energy Savers Group.. .Write for yours
CEMN-TEED PRODUCTS CORPORIrIO
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Lapel Button

CERTANTEED PRODUCTSCOPRTN

Desk Flag and
Window Decal

Bumper Sticker
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RESIDENTIAL HEATING
DAILY ENERGY REQUIREMENTS
(millions of barrels) -1983

Existing Homes without attic insulation 2.7
New Homes with current usage 1 7
Residential Energy Requirements A
WITH NO IMPROVEMENTS 4_4

Existing Homes with attic insulation 2.1
New Homes with full insulation 1.1

Residential Energy Requirements 32
WITH IMPROVED INSULATION 32.

SAVINGS 0.6
OF OVER 25% 0.6
WITH INSULATION 1.2

25-027 0 - 73 - 6
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SAVINGS WITH INSULATION

RESIDENTIAL
HEATING

AIR
CONDITIONING

1,200,000

200,000

1,400,000
BARRELS PER DAY
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SAVE
2,000,000
BARRELS PER DAY

INSULATE I
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The Energy Savers Grozp is dedirated
to the cozservation of energy in allforms
withont impairing thestandardof living
whikh the people ofthe United Stateskhave
attained ~ W willenourg enerZy con-
servatio by.
l.Providing information and education On l

presently available nethods, and
2.Sponsoringresearch which seeinetwways

to redwec levels of eergy consumptiorn.
Any organization thatisready and willing
to take -a le adershiprleandpositiev acioW !
Ato help the Unied State savt energy

gb mel/ibershiBp.
Ps -I nergySaversG

_~ ~~~~~ cEM4E _ROU



81

Mr. HAUIFLER. I have some material with us that you might find of
interest if time permits.

Chairman HuP31]HREY. I am running short of time here now. I will
just note that we have a series of 10 consecutive rollcalls starting very
shortly, and I am going to have to breakoff our testimony.

Let me take a moment to compliment you on your testimony. It is
the best documented testimony that we have heard on this whole sub-
ject of insulation and how it relates to the fuel problem. And I am
hopeful that the appropriate agencies of Government will study this
very carefully. We will see that. your testimony gets to Mr. Gibbons,
Governor Love, and to others that are on the Energy Action Com-
mittee. Because obviously what you have said here requires not only
effetcive work on the part of industry in the promotion of their prod-
uct, but also in the Federal financing of homes, in standards that may
be applied-and I think that we can get some good out of this right
soon. And we will try to follow up on it.

Mr. HAUFLER. I appreciate your assistance.
Chairman HuMPHREY. We appreciate your coming here. I have

had a chance to visit with you at my office, and on that occasion I felt
that your testimony would be helpful for this record. We have tried
to bring into these deliberations and discussions the Government at
the Federal level, the State level, and the local level. And outside wit-
nesses from the private sector of the industry or the business sector,
and the consumer groups, everybody getting their chance to be heard.
And you have made a splendid presentation here, Mr. Haufler, and I
want to thank you.

Mr. HAuFLER. Thank you, sir.
May I just add this one point?
We as a corporation are prepared to support in anyway we can

your efforts toward national energy conservation, or any such pro-
gram that might result from it. While we have not had time to go
through this material, it deals with the problem of creating public
awareness, and voluntary controls obviously are going to require some
merchandising. They have to be communicated. And whatever mate-
rials that we have and the designs are certainly available to you or to
those committees or their use.

Chairman HUMPHREY. I am confident that the private sector can do
a great deal in bringing about public awareness. Mr. Ball from St.
Cloud has demonstrated that in their own community, a community
of around 35,000 or 40,000 people-they have done a great job in
bringing in all segments, all parts of the community, from the churches
to the schools to the clubs, the business people and the laboring people
and the utilities, and the people there know that there is a job to be
done. And you can be very helpful with your companies-and other
companies can help.

Thank you, Mr. Haufler, very much.
Mr. Mosely, I have to forewarn you. I may have to disappear from

this room on a moment's notice. We have the energy bill before the
Senate and I am going to have to be there.

You are very kind to come here to fill in for Mr. Doig.
Now, do you want to paraphrase your prepared statement, or do you

want to read the whole prepared statement?
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Mr. MOSELY. I think I would prefer to read the whole prepared
statement.

Chairman HuMPHREY. Go right ahead.

STATEMENT OF ROBERT MOSELY, SENIOR STAFF ECONOMICS SPE-
CIALIST, SHELL OIL CO., TESTIFYING FOR KEITH DOIG, VICE
PRESIDENT FOR PLANNING AND ECONOMICS

Mr. MOSELY. Mr. Chairman, my name is Robert Mosely and I am
speaking for Keith Doig, vice president of Shell Oil Co. for planning
and economics, who is ill. My title is senior staff economics specialist.

I appreciate the opportunity to appear today before the subcommit-
tee on Consumer Economics. First, I will describe briefly Shell's de-
mand forecast, given no supply constraints. Then, I will discuss possi-
ble levels of constraints on supply. However, I will spend the
majority of my time with you on conservation measures that must be
implemented to insure availability of supply for the future.

Our projections of U.S. energy demand through 1990 are the prod-
uct of continuing study done as a part of our internal planning proc-
ess. We made these studies available in summary form in March of
this year when we published "The National Energy Outlook." A copy
of that summary is submitted to the committee for the record.' The
Shell Oil forecast has built into it several conservation measures.
These include (1) 50 percent compacts and subcompacts in the automo-
bile fleet by 1985, (2) considerable savings due to increasing insulation
in the residential market, and (3) consideration of the impact of mass
transit systems. As a result, the transportation market for energy de-
clines in its annual rate of growth from 7 percent to about 3 percent,
and the average annual increase in the residential market decreases
from 3 percent to less than 1 percent. Even so, with domestic energy
raw material development limited by a host of constraints, the need
for increasing imports from overseas goes up sharply over the fore-
cast period.

We estimate that about 15 MB/D of imports may be needed by 1980
and 18 MB/D by 1985 if our wants are to be fully satisfied.

Chairman HumrpnwiE. When you say "our," you are speaking of the
Nation's?

Mr. MOSELY. I am speaking of the Nation's, yes.
The majority of these imports will have to come from the Middle

East. None of the Western Hemisphere sources appear to have the
growth capability necessary to satisfy our wants. In the Middle East
and some other producing countries such as Canada, there were move-
ments to restrict production and to increase prices even before the
recent Arab-Israeli war. The delivered price of much foreign crude
oil currently is substantially higher than our domestic prices. Clearly,
there is a strong seller's market and imported crude prices must be
expected to continue to climb. These actions are not necessarily re-
lated to the Arab-Israeli problems. In fact, they can be better under-
stood if we simply consider them as the workings of supply and
demand.

1 See submission for the record, beginning on p. 86.
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In addition, there is an understandable reluctance by some oil pro-
ducing countries to convert their major resource into currencies which
have been proven to have uncertain value.

Senator Proxmire, I believe, has already noted this.
We can only expect this combination of high prices and tight sup-

ply to last indefinitely. We also must remember that oil demand in
the rest of the world is growing as fast or faster than ours. Even the
Middle East reserves, large as they are, are finite. Taking these fac-
tors into account and with fairly optimistic forecasts of new reserves
to be found, it is reasonable to predict that world oil production will
peak 10 to 15 years from now.

We recognized a year ago that energy conservation would have to
play a large part in permitting a balance of supply and demand in
the United States. At that time we began studies which led to the
publication last month of "The National Energy Problem: Potential
Energy Savings"-a copy of which is submitted for the record.'

We did not predict the recent Middle East war nor its exact im-
pact on shortages to this country. Rather, our conservation work was
stimulated by our assessment of a long-term dependence on foreign
imports. It was designed to look at what could be done through a
coordinated Government program coupled with a strong public com-
mitment to make our country as independent from foreign supply as
possible.

Just prior to the Middle East crisis, the United States consumed re-
fined petroleum products at a rate of 17.7 million barrels each day.
Over 35 percent of this volume was either directly imported or manu-
factured in the United States from imported crude oil. As a percent
of total energy requirements, the United States was dependent upon
foreign petroleum for 18 percent of its energy. The current disruption
in the flow of oil to the United States due to the Middle East War is
estimated by the National Petroleum Council to reach 3 million barrels
per day before year end. We agree with this estimate. Furthermore,
our need for imported oil is growing each month at the rate of 100,000
barrels per day as our economy grows and as domestic petroleum pro-
duction shrinks. There can be no question that if the Arab oil embargo
persists, it will have a significant impact on every one of us and will
affect our economy adversely.

I agree with what the President stated in his November 7 address
on countering the domestic energy crisis: "We must therefore face up
to the stark fact that we are heading toward the most acute shortage of
energy since World War II."

For the short term, we believe the energy supply solution must be
found principally in conservation. For example, the recent National
Petroleum Council study on "Emergency Preparedness for Interrup-
tion of Petroleum Imports Into the United States" considers both ad-
ditional domestic supplies and potential savings in the residential,
commercial, and transportation markets. Please refer uO figure 2, page
32, of that report. The full report is submitted to the committee for
the record.2 This chart shows that added domestic supply can make
up about 25 percent of the shortfall. The remaining 75 percent must

I See submission for the record beginning on p. 124.
2 See submission for -the record, beginning on p. 152.
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be achieved by use curtailment. The stippled pattern on the chart
indicates that only about two-thirds of the curtailment can be achieved
by means short of rationing and therefore rationing appears to be es-
sential. These are optimistic estimates of possible savings. Two points
are especially important:

(1) If action is not taken now, the conditions will worsen signifi-
cantly. The National Petroleum Council estimates a 17-percent cut in
supply if all recommended steps are taken today, but if present cur-
tailment conditions continue and no action is taken until January 1,
there can be as much as a 25-percent supply reduction.

Chairman HTJMPHREy. That is the figure that we were talking about
earlier today?

Mr. MOSELY. Yes, and that was the reason for a part of the range.
(2) It is important to the economic well-being of the country to try

to accommodate this shortfall in those markets where it will least
affect the economy, that is, in the residential, commercial, and dis-
cretionary transportation markets rather than in the industrial market
where fuel shortages can cause reduced production of critical products.
plant closings, layoffs, and other depressing effects on the national
economy. It is comforting to believe that this is only a temporary
discontinuity of imports. Some may think that a simple action such
as deregulating gas prices, a Mideast cease-fire, eliminating environ-
mental rules or an accelerated research and development program will
dissipate the problem. I simply do not believe this. The problem is
too large and complex for a quick and easy solution. However, the
problem is not insurmountable in the long term.

We have concluded, as shown in chart 10 of our paper entitled
"The National Energy Outlook," that it is possible to achieve an
8.5 million barrels per day savings by 1990. This is an optimistic
estimate.

To achieve this level of savings requires a reduction in motor gaso-
line consumption by use of car pools and smaller cars of about
3,200,000 barrels per day. A savings of 1,200,000 barrels per day in
the residential market depends on the use of more insulation and
modified comfort levels. Carrying more passengers per airplane can
save 440,000 barrels per day.

More efficient appliances will save 650,000 barrels per day. In the
commercial market we see the potential of 1,500,000 barrels per day
savings, and simply as a response to higher energy prices we believe
industry can increase its efficiency and save in the neighborhood of
1,500,000 barrels per day.

Our studies on various ways to conserve energy over the forecast
period are intended to describe what can be accomplished and the
possible timing of those accomplishments. We are not in a position
to give specific advice on the implementation of these programs. That
should be the responsibility of the American people and their political
leaders. In summary, let me emphasize the days of cheap, abundant
energy which we have enjoyed are gone-probably forever. We must
face up to this problem and start using our best judgment, vision, and
some reasonable self-denial.
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I urge that we recognize that we are really at a turning point. If
we are, it means that we must work harder, pay more, and make some
reasonable environmental compromises in the interest of rapid de-
velopment of our large domestic energy resources. It also means that
we must change our life style. This makes the whole problem rather
personal. We have to think about whether we really need 5,000-pound
automobiles that get 9 miles per gallon downhill with a tailwind.
Do we need our homes and offices to be so cool, or so warm, and so
bright? I am sure that we can all think of other ways in which we
use energy as if there were no tomorrow. Well, for better or worse,
tomorrow has arrived,

Thank you.
[The submissions referred to for the record in Mr. Mosely's state-

ment follow:]
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I. SUMMARY

Introduction

Since the last Shell Energy Forecast was prepared, almost two years have elapsed.
Although the basic projections we made then remain essentially unchanged, the urgency of the
domestic energy gap problem has become even more clearly apparent and difficulties that were
just discernible then in relation to imported supplies are now more plainly visible, and have in fact
developed sooner than we expected.

The estimates of domestic oil and gas production contained in our 1972 paper were
among the more pessimistic that have been published. Now, after further study, and with the bene-
fit of later figures, we reluctantly conclude that our estimate that natural gas production would
peak in 1974/75 was too optimistic and that a declining trend has already begun.

Our fresh examination of the energy supply and demand picture confirms that
only oil can supply the major part of the growth in the nation's energy needs for the next decade
at least. At best, newly found domestic oil can just offset declines in older fields and therefore the
additional oil needed will have to come from abroad. Some contribution towards supplying the
energy requirement will come from nuclear sources towards the end of the 1970s and this contri-
bution will later accelerate.

We believe that policy options still exist that can influence beneficially the degree
of U.S. foreign dependence and the safeguarding of the economy in the years ahead. Some sugges-
tions of measures that might be taken are included in the last section of this paper.

5



UNITED STATES POPULATION BY AGE GROUPS
1960 - 2000

- 0 TO 14

C 15 TO 29

- 30 TO 44

- 45 TO 59

_ 60 TO 74

_ E 75 AND OVER

- LABOR FORCES

0

G7

-6
.4

1960 1965 1970 1975 1980

il
5 _ -5S-5

0

I

1985 1990 1995 2000

YEAR

C)

-a

=C-

c-

-I

-Z

300

280

260

240

220

200

180

160

140

120

100

80

60

40

20
0

771



92

IL. THE ENERGY OUTLOOK FOR THE USA

Premises of the Forecast

The forecast on which this paper is based necessarily depends on various premises.
The assumptions are as follows:

1. Population (Chart 2)

* There will be population growth at the rate of 1 percent per year. The
most probable projection is based on the Census Bureau's series E pro-
jections which give by 1990 an increase of 46 million people over the
1970 population of 205 million.

* The post-World War II "baby boom" generation is now the 15-25-year
age group. Between 1970 and 1990 they will increase the labor force
from 86 to 115 million and the number of households from 63 to 90
million.

* The trend to urbanization will continue. Three major areas of population
concentration will develop.

-- Boston to Washington on the East Coast

-- San Francisco to San Diego in California

-Chicago to Pittsburgh in the Great Lakes region

Smaller urban regions will develop along the Gulf Coast, in Florida, and
in other parts of the country.

2. Economic Growth

There will be annual growth in real Gross National Product of 5.7 per-
cent through 1975. The rate will then decline to 4.3 percent and after
1980 to 3.8 percent.

3. Oil Imports

The Oil Import Program will be revised so as to allow imports to satisfy
the difference between domestic oil demand and production.

4. Natural Gas Regulation

It is assumed that regulatory control will be modified, with some increase
allowed in welihead prices to stimulate development of new supplies and
to reflect the value of gas compared to alternative fuels.

5. Land Use Regulation

By 1975 the Federal Government will develop new guidelines on land
use within which states will develop their own plans. These will cater
to the siting of energy facilities such as power plants and refineries.
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6. Pollution Standards

Severe restrictions proposed for auto emissions will be adhered to and
the control of sulfur emissions extended.

7. Technological Developments

The forecast takes into account foreseeable innovations. These include

development of commercial stack gas scrubbing by 1977 and electric
battery/fuel cell cars by 1985.

8. Transportation

* Individual cars will remain the primary mode of transporting people but

there will be a trend to smaller cars as costs escalate. The various forms

of mass transit are estimated to have no major effect on motor gaso-

line consumption in the forecast period.

* Aviation load factors will be about 55 percent from 1975 to 1990.

9. Residential

* The average size of homes will decrease. More efficient home insulation
will moderate space heating demand.

* The residential market will get preferential allocation of existing gas
supply.

10. Energy Supply

Crude Oil

Estimates are based on two offshore lease sales totaling 1 million acres

per year. North Slope crude from Alaska is premised to reach West Coast

refineries in 1976 (although this begins to appear optimistic). Full Alaska

pipeline capacity will be reached by 1982. Oil will be available overseas
to supply required imports.

Natural Gas

There will be a Mackenzie Valley gas line from the Canadian Arctic by

1978, to which Alaska North Slope gas will be tied in by 1980. Volumes

of overseas liquified natural gas (LNG) will be limited due to high costs

and uncertainty of sources.

Nuclear

Nuclear development through 1985 is constrained by long lead times of

7-10 years. Thereafter, it will accelerate.

Coal

Long-term growth is envisaged. Environmental restrictions on strip
mining will affect rate of short-term growth.

25-027 0 - 73 - 7
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Unconventional Raw Materials

A major effort to develop coal gasification is expected. Shale oil and
conversion of coal to liquid hydrocarbons are not projected as signifi-
cant supply sources before 1990 principally because of technological
problems, but also because high manufacturing costs will require a high
market price for these synthetic energy raw materials. No other new
sources of energy will become substantial suppliers before 1990.

11. Other Resources

It is estimated that the supply/demand picture will not be significantly
affected by problems connected with manpower, capital and water
resources.

9
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CHART 3
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U.S. ENERGY DEMAND

Summary

The United States-with one-sixteenth of the world's population-consumes one-
third of the world's energy. We use more energy to heat and cool homes; we travel more miles and
produce more goods than any other nation. Energy cooks our food, lights our way and runs our
machines.

Energy consumption more than doubled in the last 20 years. As shown in Chart 3,
consumption will double again between 1970 and 1990, increasing from the equivalent of 31.8
million barrels of crude oil daily to 67 million barrels. The annual average growth rate, however,
is predicted to be lower at about 3.8 percent.

The nation's energy is primarily used by five major markets: transportation, indus-
trial, residential, commercial, and electricity generation.' Of these markets, electricity generation,
transportation, commercial, and (within industry) chemical, grow faster than total energy demand.
Other markets grow more slowly. A particular feature of the U.S. energy consumption pattern has
been the sharp rise (8.2 percent 1971/72) in the demand for distillate oils. This has been caused by
various factors. Shortages of natural gas have led to switches to oil. Then there have been the ef-
fects of environmental and sulfur restrictions on the use of coal and residual fuel oil for electricity
generation. This combination of circumstances has caused domestic distillate to be used increas-
ingly for boiler heating.

The Transportation Market

The overall growth of the transportation market can be seen by the blue line in the
inset of Chart 3. What is not clear from the chart is the important role motor gasoline plays in the
total transportation picture. The annual miles driven by the average driver have been increasing
linearly for the last 20 years. The prospect is that this will continue to be a highly mobile society,
and therefore transportation will continue to be a major energy consumer.

Fuel consumption per mile is expected to increase significantly. Emission control
and safety devices fitted to new automobiles will decrease average miles per gallon by about 15
percent during the late 1970s.

Battery and fuel cell cars are estimated to have no major impact before 1990.
There may be 2 million such cars by 1985 and 6 million by 1990, but this will be less than 5 percent
of the total car fleet.

Aviation kerosene-type jet fuel has been a rapidly growing portion of the transpor-
tation market. Future growth rate is expected to decrease as market saturation occurs and as
larger, more efficient aircraft continue to displace the present fleet. Seating capacities of aircraft
have risen steadily over the years and this trend should continue if only by replacement of older,
smaller aircraft. Fuel consumption per seat mile of newer planes, which use more efficient engines,
is much lower than for previous models.

'Although electricity itself is a form of energy, it takes a prime energy resource-oil, coal, gas, hydropower or nuclear energy-
to generate it. Thus electric utilities are a market.

11
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The industrial Market

Chemical and allied products apart, industry will show only a modest growth in

energy consumption. The level of industry consumption will also be moderated by industry's im-

proved efficiency in energy use, and this trend is likely to be further stimulated by rising energy

costs. Dupont and Alcoa, for example, have already developed plans for achieving significant fuel

economies. Shell Oil has committed itself to achieving a 10-percent reduction in energy use in
refineries over a period of 2 to 4 years.

Petrochemical feedstock demand will grow very rapidly at an average annual rate

of more than 5 percent.

The Residential and Commercial Market

Several factors-particularly population and disposable income-influence the

demand for energy of the residential market. It is estimated that this demand will increase from

the equivalent of 5 million barrels in 1970 to 6.7 million barrels daily in 1990. Growth in this mar-

ket is likely to be slower than in the past as the result of better heat insulation in new houses,
coupled with the trend toward smaller, mobile and multiple family dwellings which have reduced
requirements for space heating and cooling.

The commercial market includes stores, office buildings, schools, hospitals and

government buildings. Consumption of energy is directly affected by the level of business activity

and the demand for public services. It is estimated to increase at more than 5 percent annually and
in volume to amount to about 7 million barrels daily by 1990. In both the residential and the com-

mercial markets, gas will be the main supply source throughout the period but electricity will play
a growing role.

The Electric Utilities Market

Electricity is a convenient form of energy for customers. It is normally available

continuously and automatically, and the precise amount needed is instantly delivered so that the

user needs no inventory. Discounting conversion and line losses, it is efficient and it causes the

consumer no pollution problems. For these reasons industry has turned increasingly to electricity

with a resulting growth rate annually during the last decade of nearly 8 percent. Looking ahead,

between 1970 and 1990, an annual growth rate of 6.4 percent is forecast. The industrial market

(including oil and gas companies) is the largest purchaser requiring 41 percent in 1970 and 42

percent in 1990. The residential market which today accounts for almost a third of electricity sales

is estimated to fall to 22 percent by 1990 mainly because of energy conservation measures. The

commercial market is rapidly increasing its electricity use with the spread of air-conditioned shop-
ping centers, schools and office buildings, and it is expected to account for 34 percent of total
demand by 1990.
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Fuel Requirements of Electric Utilities

Energy requirements during the period to 1990 will be met from various sources:
nuclear, coal, natural gas, oil and hydroelectric power.

The use of natural gas is forecast to decline because of supply shortage, and hydro-
electric power will show only modest growth because of lack of suitable sites. Short-term,oil will
replace gas in the fuel supply, and coal will increase its role after stack gas scrubbing is developed
fully by 1980. But in the long term, nuclear power will be the fastest growing source of fuel for
utilities and will be 58 percent of total supply by 1990.

13
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U.S. ENERGY SUPPLY

Summary

How the United States is expected to meet its energy demand is shown in Chart 4.As the graph shows, oil will be the immediate mainstay of our energy diet, and during the '70s, itscontribution to total energy requirements will increase from 44 percent in 1970 to 50 percent by1980. This increase reflects the projected decline in natural gas supplies and the fact that alterna-tive energy sources will all take a long time to develop. However, domestic reserves of oil and gasare diminishing, and it now appears inevitable that the United States-which now depends onforeign sources for over 25 percent of its petroleum needs-will become considerably more relianton imports. During the 1970s, for example, most of the growth of the nation's energy requirements(16 million barrels per day) will have to be supplied by imports of foreign oil. By 1990, it is pro-jected that imports will account for about two-thirds of the country's oil needs.

With regard to other energy sources:

Natural Gas, which in 1970 supplied one-third of our requirements, is in a declin-ing reserves position. Domestic production has already peaked and is declining, and it is estimatedthat its share of energy supply will be reduced to 8 percent by 1990 (See page 19). Importedgas will contribute an additional 3 percent by 1990.

Coal's potential is very large, but the increasing severity of air quality standards,environmental problems associated with strip mining, mine safety and labor problems, and com-petition from gas and oil, have depressed the industry. The rate at which it can expand is limited.

Nuclear power is expected to develop rapidly but lead times are long and environ-mental concern over safety and pollution is strong and unlikely to be quickly surmounted. By 1980,nearly 9 percent of energy supplies will come from nuclear reactors. However, by 1990, this is pro-jected to reach 22 percent.

Other sources of energy are either limited by natural resources, e.g., hydropowerand geothermal power, or by the need for commercial large scale processes to be developed (as inthe case of oil from shale, and solar energy).

Use of solid wastes could become a source of energy. However, economic andtechnological factors make it unlikely that this can have substantial impact during the period ofthis forecast.

15
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CHART 5
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Olh

Steadily increasing demand, coupled with reduced natural gas supplies, coal'senvironmental drawbacks and the delays in nuclear power, have created an energy gap which canonly be filled by oil. Demand on supplies is currently about 16 million barrels per day. This is ex-pected to increase by 1990 to nearly 33 million barrels per day.

Domestic production, shown in yellow in Chart 5, will not be able to meet thisdemand. It is now considered that U.S. crude oil production has peaked at just over 9 million bar-rels per day and will now decline, even though Arctic crude and production from discoveries in theLower 48 slow this trend. Production from the Arctic is expected to average about half a million bar-rels daily in 1976 and is forecast to peak during the late 1980s at 3 million barrels per day.Development of Prudhoe Bay in Alaska along with other discoveries in the Arctic and Lower 48should help to.hold U.S. crude production around the 9 million barrels per day mark during the1980s.

The dotted lines on Chart 5 indicate the extent to which production would
fall were there no additional oil discoveries. There certainly will be new discoveries
and the lines show that by 1990, more than half the combined supply from these
areas is estimated to come from sources still to be found.

During the period to 1990, oil from shale and coal will make a small contribution ofsay 1.5 million barrels per day to total energy supplies. An accelerated development programcould increase these quantities to perhaps 3 million barrels per day by 1990, but the rate of progressis likely to be limited by pressures on the construction industries and such considerations as wateravailability, mining labor and mining equipment.

As shown in Chart 5, the remainder of the U.S. oil supply must come from increas-ing amounts of foreign, including Canadian.

The dramatic change in prospect for the U.S., from being a nation largely self-supporting for its energy needs, to one heavily reliant on Middle East crude, is dealt with later inthis booklet in the section on changing world supply patterns.
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CHART6

U.S. GAS SUPPLY
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Natural Gas

Natural gas currently provides about one-third of the nation's energy. There are
two reasons for its importance. First, it is extremely clean fuel. Second, it has been a relatively
inexpensive fuel. The price, however, has been regulated by the Federal Power Commission and
for years the industry has maintained it has been artificially low. While the low cost was intended
as a benefit to the consumer, it had the long-term negative effect of causing shortage. While bar-
gain prices, plus the fuel's cleanliness, have caused too many users of other fuels to turn to natural
gas, the low welihead prices dampened incentive to explore vigorously for new supplies.

As a result, production has exceeded reserve additions in three of the last four
years and the declining trend in reserves is expected to continue. We believe production peaked in
1972, will show a decline in 1973 and will continue downward. The speed of decline will depend
on the scale and degree of success of new exploration activity.

The dotted lines in Chart 6 indicate the extent to which production would
decline were there no additional exploration discoveries. To an extent this is theoret-
ical as there almost certainly will be some new discoveries. However, the lines show
that even in the depressed production situation forecast for 1990, about one-half
the supply from these areas is estimated to come from sources still to be found.

The declining production of natural gas will be offset to some degree by the arrival
in the late '70s of Alaskan and Arctic gas, Canadian imports (whose volume will depend on
Canadian demand and on exploration results in Canada), gas derived from coal and oil and im-
ported liquefied natural gas. Together these supplementary sources are estimated to contribute
about 11 trillion cubic feet per year by 1990, or about half of total supply.

19



105

Coal

Coal is the nation's most abundant source of fossil fuel and at present rates of con-
sumption we have a several-hundred-year potential supply. However, because of the availability
of relatively cheap alternative fuels, air quality regulations, surface environmental concerns, and
the prospect of nuclear energy rendering its product obsolete, the coal industry has failed to grow
in line with the rate of energy demand. During the 1960s few new mines were opened and little
was done to expand older mines. The Federal Mine Safety Act of 1969 caused many to close com-
pletely.

The indications are, however, that the trend is changing, and our forecast projects
coal production increasing from the current level crude oil equivalent of 7 million barrels per day
to 12.5 million barrels daily in 1990. Strip-mined Western low sulfur coal should be a major supply
source in the future. Development of this resource is contingent on reconciling environmental ob-
jections to strip mining which today threaten its growth.

Coal is costly to transport compared to other forms of primary energy, and with
emphasis on Western strip-mined coal, improved transportation networks will be required to
deliver these supplies to major consuming areas at competitive prices.

The growth of the coal industry will depend mainly upon solving safety, health
and environmental problems and Implementing commercial processes for sulfur removal from
stack gases, and gasification and liquefaction.

Hydropower

Hydropower potential is limited by the number of available natural sites and by
the very high capital costs of new projects.

Conventional hydroelectric power generated 16 percent of the total electric power
used in the United States in 1970. Although the F.P.C. has estimated a large undeveloped poten-
tial, few new additions are expected, and we forecast that the percentage of power supplied from
this source will decrease to about 6 percent of total electricity generation by 1990.

In terms of the nation's total energy hydropower currently provides about 4 per-
cent, and this share will slightly decline during the period of our forecast.

Nuclear Power

Nuclear power is the long-term key to the U.S. energy future. New electric utility
plants are forecast to be mostly nuclear in the future due to increase in costs of fossil fuels, limita-
tions on their availability and the need to meet increasingly stringent pollution criteria. However,
long lead times for nuclear energy will continue to place the major burden of power generation on
fossil fuels during the next decade.

However, the nuclear industry is not without its problems: siting of new plants is
difficult, and the adequacy of the emergency core cooling design and of radiation emission stan-
dards is being questioned. Future progress will be contingent on solving these problems.

Breeder reactors are not expected to be commercially significant before 1990. Cur-
rent estimates indicate uranium ore availability will be adequate for the foreseeable future provided
that the price is allowed to rise. Nuclear power is thus forecast to make an increasing impact on
energy supplies after 1980 and by 1990 to be contributing 22 percent of total energy needs.

Nuclear fusion is not expected to provide energy supplies during the forecast
period. Long term, however, the hope is that it will become a major source of energy.

20
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Geothermal Energy

Geothermal energy can be tapped from various locations in California, and per-
haps some other states, but the total contribution this can make to the energy supply picture by
1990 is considered to be minor. This estimate is based on the technical and economic problems
still to be resolved in relation to large scale development.

Prospective Sources

Rising energy costs increase the attraction of solar energy applications, particularly
for space heating in temperate climates, and in de-salinization of brines in hot, dry areas. Competi-
tive economics are likely, however, to limit any wide application before the late 1980s.

21
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Ill. PROBLEMS ARISING FROM THE DEMAND/SUPPLY PROJECTION

Community Problems

The nation's soaring demand for energy poses a series of difficult and interrelated

questions and problems. Society determines what the growth pattern shall be, and the extent to

which voluntary and imposed measures ought to be taken so that the economy of the country and

patterns of living are best safeguarded.

Both the demand and the supply side of the energy picture can clearly be affected

by society choice and society action. Thus, demand for energy could be moderated in the years

ahead by the adoption of energy conservation measures. How seriously the American people will

be willing to adapt their life styles to energy imperatives is difficult to foresee, but some parame-

ters are given in a short examination of energy conservation possibilities in section V. Similarly,

the supply pattern can be affected equally by the decisions to take or not to take action (or to delay

action, which means much the same thing) on such points as the deregulation of natural gas prices,

the speeding of construction of the Trans Alaska pipeline, the greater encouragement of domestic

exploration and production activities through incentives and more frequent offshore lease sales,

and the adoption of land use policies that enable vital refinery and electricity power plant con-

struction to proceed. (For fuller treatment, see section VI.)

These and other related questions such as the severity of environmental standards

and the health of the national balance of payments situation are matters for citizens, legislators and

government officials to decide.

It should be noted, however, that our supply-demand forecast has been estimated

on the basis of forward looking government action and has built into it significant allowance for

the beneficial effects of reasonable incentives to the domestic industry. If, however, conditions for

the industry turn out to be less favorable, then the severity of the problems arising from the widen-

ing gap between domestic demand and domestic supplies of energy will certainly become all the

more acute.

The whole energy problem is also much affected by the time scale. While it seems

possible that different energy scenarios could develop after 1980/85, the pattern for the next

decade seems already largely determined. The oil industry is thus faced now with a number of

practical problems that must be solved promptly if the public is to get the supply service it needs.

Oil Industry Problems

Provision of Crude Oil

As previous pages have shown, increased energy demand in the next 10 years can

only be met by oil supply. To provide by 1980 10 million barrels per day over and above present

consumption levels is, by any standards, an immense undertaking. Put graphically, 10 million

.barrels per day is equivalent to the production of more than five new Alaska Prudhoe Bay fields.

To supply oil in this quantity calls not only for the discovery of new fields both at home and over-

seas, but also for transportation and terminal facilities for the large increase in imported supplies,

a massive expansion of refinery capacity, and enormous amounts of capital.

Most of the increase in energy demand will have to be met from foreign sources.

The realistic prospect is that a vigorous domestic exploration and production effort will at best

only enable the current supply level to plateau instead of decline. To date, the physical problems

involved in importing very large volumes of crude oil and products have been given inadequate

consideration. Nor has there been much broad public appreciation of the international dimension

in which oil supply questions will have to be resolved. For this reason, the import need is dealt

with later in the context of the changing pattern of world supplies.

22
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Refinery Capacity Expansion

To process the additional crude oil supplies, a vast expansion of domestic refinerycapacity is called for, amounting to some 8 million barrels per day in 1970/80 period. Because ofenvironmental problems and capital costs, the industry is likely to make maximum use of theexpansion possibilities of existing refineries. This forecast assumes timely and appropriate land usepolicies and environmental regulations that do not make the construction of new refineries andthe expansion of existing plants impossible.

Pipeline Capacity

It appears that by 1980, there will be need for new pipeline capacity beyondpresent expansion potential both for crude oil and products. This will include product pipelinecapacity from the Gulf Coast to the East Coast and crude pipeline capacity from the Gulf Coast tothe Midwest.

Shipping and Port Facilities

For its crude and product imports, the U.S. will need by 1980 tanker capacityequivalent to about 325 supertankers, the class of giant transport capable of carrying 1.5 millionbarrels of oil. This means the arrival daily of six such supertankers, and since these ships cannot beunloaded in a single day's time, approximately 25 receiving berths will be necessary.

If receiving berths are not available, the alternative is offloading in the Bahamas orNova Scotia and then reloading on to smaller ships capable of entering U.S. ports. This, of course,means increased cost.

Capital Investment

Provision of these and other necessary facilities will require huge capital invest-ment. During the 1970/1980 period, this is estimated to total over $150 billion.
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CHART 7

RANGE OF COSTS OF U.S. OIL IMPORTS
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Cost of U.S. Oil Imports (Charf 7)

By 1985, the total annual cost of imported oil could rise to between $30 billion and$70 billion, as shown in Chart 7. These figures are calculated by applying our forecast volumedemand against a range of published projections of future oil prices made by responsible experts.Even by 1975, and using present crude oil prices, expansion of imports will add $8 billion to theimport bill.

The seriousness of this dollar outflow is of prime significance in the determinationof future U.S. energy policies. Sections V and VI discuss possible conservation and governmentmeasures which might ease this situation.

25
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IV. THE INTERNATIONAL DIMENSION
U.S. OIL IMPORT NEEDS AND WORLD SUPPLIES

Crude Oil Imports

Our forecast is that U.S. imports of overseas crude oil will increase dramaticallyfrom 700 thousand barrels per day in 1970 to 4.3 million barrels per day in 1975. WesternHemisphere sources will be unable to expand their supplies significantly and almost all of this in-crease will therefore come from Eastern Hemisphere sources in the Middle East and Africa. Thesignificance of Eastern Hemisphere supplies is shown in the following table.

Projected U.S. Imports
(million barrels per day)

1970 1975 1980 1985 1990
Total crude imports 1.3 5.7 11.4 15.0 18.3Overseas crude imports 0.7 4.3 10.2 13.2 16.2Eastern Hemisphere imports 0.3 3.6 9.2 11.7 14.2Eastern Hemisphere as % total 23 63 81 78 78

Product Imports

Although long term there are clear balance of payments advantages in having im-port regulations that favor U.S. domestic refining, In the short term, for reasons outlined onpage 11, there will probably have to be a rapid increase in distillate and residual imports if demandIs to be met. The extremely rapid increase In these requirements between now and 1975 willstrain the world's refining capability.

The vast expansion foreseen for U.S. oil imports (Chart 8) will necessarily haveprofound effects on worldwide energy supply patterns in the years immediately ahead, and reper-cussions that are difficult to gauge over a broad range of political and economic matters.

Some further indications of the world energy position and outlook are given in themaps and text that follow.
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CHART 9

WORLD ENERGY CONSUMPTION
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World Energy Demand

World energy consumption is expected to nearly double between 1970 and 1980,increasing from the equivalent of 100 million barrels of crude oil per day to 170 million barrels.By the year 2000, it is projected to increase fourfold, reaching the equivalent of over 400 millionbarrels daily.

During 1970, the U.S. consumed about one-third of the world's energy. Its share isforecast to decline to 22 percent by 2000, because energy growth rates in Japan, USSR, EastEurope, and the developing world are all projected to be higher than in the U.S. over the next20-30 years.

Relative growth rates are shown in the following percentage table.

% A.A.I.
1970-1980 1980-1990 1970-1990

U.S.A. 4.1 3.4 3.8WESTERN EUROPE 4.8 5.0 4.9JAPAN 7.2 7.2 7.2COMMUNIST AREAS 6.5 4.9 5.7OTHERS 6.8 5.5 6.1

WORLD 5.5 4.8 5.1

Reliance on Imports of Free World Industrialized Societies

Charts 10, 11, 12 and 13 in the pages that follow demonstrate the significance ofMiddle East supplies in the future of world energy consumption.

Chart 10 shows the extent to which Western Europe, Japan and now increasinglythe U.S.A., are dependent for their major energy supplies on imports.

Chart 11 shows the predominance of the Middle East in the world oil reservesposition. The Middle East contains about 70 percent of the free world's proven reserves, and oncurrent projections is likely to account for about half of the additions to reserves in the next decade.
Charts 12 and 13 show the dramatic impact of the U.S. energy shortage on thepattern of world oil movements that is forecast to take place between 1970 and 1980.
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CHART 14

SUMMARY OF POTENTIAL ENERGY SAVINGS
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V. POTENTIAL EFFECT OF ENERGY CONSERVATION
MEASURES ON ENERGY DEMAND

In view of the increasing demands for fossil fuels detailed in this forecast and the
limited sources of domestic supply, widespread interest in reducing growth in demand is develop-
ing. The federal government has been particularly active in this area, and the so-called Kupperman
Report (from the Office of Emergency Preparedness) and reports prepared for the Senate Commit-
tee on Interior and Insular Affairs (Senator Henry Jackson, Chairman) are recent results of this
activity. We have evaluated potential reductions in demand which might be achieved and conclude
that by 1990, a saving of about 7 million barrels per day (crude oil equivalent) is possible
relative to the forecast demand. Many of these savings require changes in life style only achievable
through an extraordinary national consensus.

Transportation Market

The largest potential (3 million barrels per day of gasoline) could be realized by in-
creasing the proportion of very small cars in the total U.S. automobile fleet. By 1990, we forecast
that half the automobile fleet will consist of compacts or sub-compacts which will average not
much more than 15 miles per gallon. A much smaller vehicle designed primarily for urban use and
probably seating only two passengers would be expected to obtain 35 mpg or more. Complete sub-
stitution of this smaller vehicle for compact and sub-compact automobiles would be possible by
1990 if the energy problem is accepted as being sufficiently severe. The resultant saving in motor
gasoline would be 3 million barrels per day if these small vehicles were used for half the total driving.

An additional 450 thousand barrels per day of aircraft turbine fuel could be saved
by increasing average load factors from ths forecast level of 55 percent to 80 percent. This would
undoubtedly cause serious inconvenience to air travelers since many aircraft would be filled to
capacity and the interval between flights lengthened.

The combined motor gasoline and turbine fuel savings could be nearly 3.5 million
barrels per day.

Industrial Market

The next largest potential saving could be in the industrial market. In some indus-
tries, such as iron and steel production, the reasonable expectations for increased efficiencies
have been included in our base forecast. In others, new technology not now foreseen can be ex-
pected to increase efficiency beyond that forecast.

In the chemical process industries (including petroleum refining), however, increased
capital expenditures can usually lead to increased heat recovery and as fuel prices rise, the incen-
tive to make the capital expenditures increases. A 5 to 10 percent decrease in energy use per unit
of output can be expected from increased heat recovery. Use of more energy-efficient processes
might contribute somewhat smaller savings. Total savings in the industrial market of 1.5 million
barrels per day by 1990 seem possible.

On page 12, brief reference was made to energy saving schemes of DuPont, Alcoa
and Shell. DuPont now offers a consulting service to industry which aims at achieving a 10 percent
reduction in costs to any firm with a fuel bill of $1 million or more. A significant portion of this
saving would come from greater efficiency in use. Alcoa has announced a new process for alumi-
num smelting which would achieve a saving of 30 percent on electrical energy consumption. Shell
has already made substantial progress towards achieving its target of a 10-percent reduction in
energy use in its refineries over a period of 2-4 years.
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Utility Market

Savings in the utility market could amount to 1 million barrels per day of fuel oil
by 1990. Over 80 percent of this potential saving arises from more efficient generation, and of this
about half is attributable to more widespread use of currently available high efficiency steam plant
design and operation. The balance would require commercialization of new system technology
such as MHD or organic working fluids to use low level heat presently rejected to cooling water
or the atmosphere. A smaller amount could be obtained from more efficient transmission.

Residentlal/Commercial

Within the residential/commercial market, the largest use of energy is for space
heating and cooling. Recent (1971) FHA insulation standards will reduce this demand if widely
applied, and our forecast assumes application in 70 percent of new houses. If the balance of new
houses were insulated so as to comply with these standards, a saving of 150-200 thousand barrels
per day would result by 1990. Application of additional insulation to the presently existing houses
could save an additional 300-350 thousand barrels per day for a total potential saving in the resi-
dential market of 400-500 thousand barrels per day. Even more stringent standards have been
proposed which could save a further 200-300 thousand barrels per day, but these have not been
publicly accepted.

The commercial market (which includes large apartment buildings) could con-
tribute smaller savings estimated at 200 thousand barrels per day. The overall potential saving in
the residential/commercial market would be 800,000-1 million barrels per day.

Other Conservation Possibilities

Mass Transit

The development of efficient mass transit is becoming an increasing community
priority. Mass transit systems, however, have long lead times and very high capital costs. Hence,
the impact on transportation energy demand can, unfortunately, only be a long-term possibility,
and for this reason does not figure in Chart 14. The increased use of buses and of car-pooling would
similarly have minor impact as only a small percentage of commuters would be affected, but they
are worthwhile efforts nevertheless.

Taxation

Increased taxation on automobile horsepower, higher parking charges and the like
could have an impact, but it is considered that such measures would be less effective and accept-
able than the use of smaller cars. Moreover, the switch to small cars would not require reduction
in miles traveled to achieve energy savings.

Magneto hydrodynamics-A process for more efficient direct conversion of heat energy to electricity.
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Long Industry Lead Times

In considering measures to ease the energy supply situation (section VI), the im-
portance of long lead times cannot be overemphasized. In some activities a sufficient concentra-
tion of brains and money can solve problems through "crash" action. In the oil industry, however,
as the diagram below shows, planners must think in terms of several years, not months. An under-
standing of the time factor in oil operations is fundamental.

CHART 15

Lead Times in Oil Industry Developments.
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VI. GOVERNMENT MEASURES THAT COULD EASE THE ENERGY SUPPLY
SITUATION AND REDUCE DEPENDENCE ON FOREIGN IMPORTS

If the demand/supply forecast outlined in this booklet is even approximately cor-
rect, it seems clear that a fundamental transition is taking place in the U.S. energy supply position,
with sharply increased dependence on foreign oil the key factor.

There is thus pressing need for new national energy policies and some indications
of constructive measures that might be taken are given below:

* Speed completion of facilities for supplying petroleum from Alaska.

* Stimulate maximum production of domestic oil and gas.

- deregulate gas prices, thereby allowing prices to reduce demand
and thus also provide capital for new exploration work.

- increase the size and frequency of offshore lease sales.

* Nuclear energy development

-- assist in overcoming siting and environmental obstacles.

* Coal

- permit strip mining, given adequate environment and land
safeguards.

* Research

- encourage research on alternative energy sources: solar, nuclear
fusion, coal gasification.

* Provide incentives to develop commercial coal gasification and lique-
faction.

* Provide incentives to industry to substitute the use of coal for oil and gas
in industrial and utility applications.

* Assist development of commercial stack gas scrubbing, thus permitting
the use of high sulfur oil and coal.

* Reduce product import requirements by facilitating through land use
policies the siting and construction of new refineries and power plants.

* Encourage the construction of new tanker terminals.

The success of an action program such as that outlined above depends on the
soundness of the measures proposed, on the adoption of a comprehensive set of policies, and on
timely implementation. More than ever, the need is apparent for coordination of priorities at
government level, so that conflicting social and economic pressures are resolved in the total con-
text of community needs, and patchwork "solutions" avoided.
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NOTE

This paper concerns energy savings potential measured in theoretical maximums.
Except for discussing the substitution of natural gas for electricity in some appliances, the paper does
not attempt to compare the relative efficiencies of various fossil fuels or other forms of energy.

Except where otherwise indicated, barrel of crude oil equivalent is used as the yard-
stick for comparing amounts of different forms of energy. Energy can be conveniently measured in
terms of heat produced and a barrel of crude oil produces, on average, 5.8 million British Thermal
Units (B.T.U.s).
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CHART 1
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I. INTRODUCTION

The United States is faced with an energy demand that doubles every 15 to 20 years,
but today the nation cannot meet that demand from domestic supplies. Increasingly, it is turning
to foreign oil to fill the gap (Chart 1). This is happening at a time when Europe and Japan are in-
creasing their consumption of imported oil. The heightening international competition for crude
oil and the desire of petroleum exporting countries for a larger share of profits and control over
production have transformed the world petroleum market from what for years was a buyers'
market into a sellers' market. It is characterized by rising prices and increasing uncertainty aboutsupply availability.

Against this background of domestic shortages and growing dependence on less
secure, more costly foreign supplies, it becomes increasingly necessary to avoid waste, slow thegrowth of energy demand and improve efficiency in our production and use of energy. These are
the basic elements of energy conservation, which in turn can be considered part of the larger
necessity of making the most prudent use of all natural resources as a growing world population
depletes them at a faster rate than ever before.

While energy conservation itself cannot solve the national supply problem, it can playa valuable role complementing measures to increase availability of oil and natural gas. At a time
when the difference between adequate supply and sporadic shortages is marginal, public, govern-
ment and industry cooperation in achieving sensible economies may avoid inconvenience and
hardship. Longer term, the projected effect of the cost of imported oil on the nation's balance of
payments suggests ever more strongly the need for vigorous energy conservation efforts.

Considerable present waste of energy is very apparent, and the main reason for this
is that the price of energy has been so low. In the future, however, higher fuel costs should play a
major corrective role, on the one hand restraining demand and on the other stimulating in-
creased production.

In "The National Energy Outlook," issued in March, we concluded that by 1990, an
overall saving of about 7 million barrels per day crude oil equivalent appeared possible, relative
to a forecast 1990 total energy demand of 67 million barrels per day (Chart 1). We noted then that
many of these savings would require changes in life-styles achievable only through an extra-
ordinary national acceptance.

Further studies we have made now indicate a savings of as much as 8.5 million
barrels per day might be achieved if maximum cooperation were attained in the most critical
areas. In addition, we estimate that energy conservation measures could lower the projected
cost of imported oil in 1990 (almost $80 billion based on published price forecasts) by as much
as $30 billion.

Although the purpose of this paper is practical, what It attempts to do Is to quantify
theoretically potential energy savings possibilities In the various segments of the national life.
Clearly, how far potential savings can become real savings will depend on the effect of economic
forces In the marketplace, on political decisions taken at state and federal levels, and on thewillingness of Individual citizens to cooperate. It may be argued that the human and political
factors cannot be realistically set aside, and this we appreciate. We hope, however, this exercise
will contribute usefully by defining the most worthwhile areas of action and by establishing the
savings possibilities that might be attainable (a) short term, (b) by 1980, and (c) by 1990.

5
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CHART 2

POTENTIAL AUTOMOBILE GASOLINE SAVINGS
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II. POTENTIAL AREAS OF ENERGY SAVING

A. TRANSPORTATION

The largest potential energy saving - with perhaps the most social uncertainty over
whether it can be achieved - lies in transportation. Basing our projections on a high degree of
public acceptance of the tradeoffs and major changes in life-styles involved and on the likelihood
of some government controls, we estimate that by 1990 some 3.6 million barrels per day crude oil
equivalent might be saved in this sector.

Here is a look at the savings we think are possible in the major areas of transportation:

1. Automobiles

(a) SMALL CARS

The biggest portion of potential transportation savings could be in the form of motor
gasoline conserved through a substantial substitution of compact and sub-compact cars, and cars
even smaller than these, for standard size automobiles.

We estimated in our base 1973 National Energy Forecast that, given current econom-
ic projections, about half the U.S. auto fleet by 1985 will be compacts and sub-compacts, getting
an estimated 15-25 miles per gallon. As an indication of a trend toward smaller cars, the auto
industry reported that in the first five months of 1973, 59 percent of new car sales were in the
smaller-than-standard categories and 38 percent of sales were in the compact and smaller classes.

To effect greater gasoline savings than figured in our base forecast, substantial fur-
ther reduction in auto size and weight would be necessary. If, for example, second and third cars
were replaced on a wide scale by much smaller vehicles getting perhaps 35 to 45 miles per gallon,
we estimate that by 1990 an additional direct saving of 2.4 million barrels daily crude oil equiva-
lent might result (red line, Chart 2). Again, we recognize that should a widespread switch to
such vehicles occur, it would constitute a major life-style change for many Americans, and that
such a change might come only as a result of substantially increased fuel costs and/or contro-
versial government action.

The very small cars probably would weigh between 1,000 and 1,500 pounds and
would be smaller, especially in length, than most present sub-compacts. Most of them probably
would be powered by gasoline engines and Chart 2 is based on this premise. Some might have
battery-electric drive or perhaps a gasoline-electric system (although batteries to power a car
farther than the 50-75 miles achieved by current prototypes have yet to be developed). They would
attain a maximum speed of about 45 miles per hour and would be capable of accelerating from 0
to 30 in 15 seconds. They would carry one or two persons and would be used mostly for urban
commuting and other short trips (more than half of auto trips now are of less than five miles).
Most of these cars would not have air conditioning or other gasoline-consuming power acces-
sories.

A large-scale switch to very small cars could have its negative effects, however.
Since the cars would contain less steel, plastic, paint and other materials, industries producing
these materials and their labor forces might experience reduced activity. And the auto industry
itself would need an estimated four years or more to change its plant equipment and production
procedures to handle changes in car design.
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(b) ALTERNATIVES

Two suggested alternatives to the large-scale introduction of very small cars are (1)
providing incentive for or requiring all cars eventually to obtain at least 20 mpg, allowing a grad-
ual increase to this mileage range, and (2) providing incentive for or requiring a manufacturer's
average car to get at least 20 mpg. We estimate the savings in crude oil equivalent from either of
these alternatives could reach more than 2 million barrels per day by 1990 (blue line, Chart 2).

The dotted line in Chart 2 indicates that a combination of very small cars and vehi-
cles obtaining 20 miles per gallon might achieve a savings of some 3.2 million barrels per day
crude oil equivalent by 1990.

(c) FACTORS AFFECTING FUEL ECONOMY

Factors of car design, fuel composition, and driving and car care habits affect fuel
economy.

Chief among design factors are weight, engine size and efficiency, transmissions and
power accessories, body aerodynamics and tire design. Another major factor, emission controls,
affects both weight and engine performance.

Since and including 1968, weight additions and lowered performance caused by
more emission controls, government-mandated safety equipment and convenience accessories,
have caused a decided drop in fuel economy among standard size cars.

Estimates of these fuel penalties vary. For example:

- A Shell Oil study, using our own tests and data from the auto and petroleum in-
dustries, said that fuel economy in standard size autos in general fell 20 percent from 1968 to
1973. It assigned 10 percent of that penalty to the effect of emission controls on engine effici-
ency, 7 percent to vehicle weight and 3 percent to added accessories.

-Ford Motor Co. told a congressional hearing on energy conservation and fuel use
in July that emission controls and added weight have cut the fuel economy of its standard-size
four-door sedan in normal city and suburban driving tests from 15 miles per gallon in 1965 to
11.8 mpg in 1973, a 21 percent drop in fuel economy.

- General Motors told the same hearing the average fuel economy of one of its reg-
ular-size models on a GM city driving test schedule decreased from 13.7 mpg in 1968 to 10.5 mpg
in 1973, a 23 percent drop in fuel economy.

We believe that in the near future, automakers will achieve at least a modest improve-
ment in fuel consumption in new models, by means of weight reduction and more efficient en-
gines and transmissions. Auto companies say this will start occurring by 1975. Introduction of
these models and of increasing numbers of smaller cars should at least partially offset the effects
of emission controls and power accessories on total motor fuel consumption. An estimate of
their impact is built into our base forecast for motor gasoline demand.

As far as fuel is concerned, oil companies are seeking to develop gasolines that not
only will produce fewer emissions but also fewer carburetor deposits that both lower engine per-
formance and fuel economy.

Individual driving and car maintenance habits have a major bearing on fuel economy.
Drivers can save on fuel consumption by keeping engines properly tuned and tires properly in-
flated, avoiding rapid starts and accelerations that burn more gasoline, and by driving at slower
speeds on the highway.

8
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2. Car Pools

It is difficult to estimate accurately the savings possible from increased commuter
carpooling, because geographic location, size of metropolitan areas, types of businesses and
residential densities vary so greatly. But, if commuters were persuaded into car pools, we esti-
mate an almost immediate savings of 430,000 barrels per day crude oil equivalent would be pos-
sible. This might increase to 620,000 barrels per day by 1980 and to 790,000 by 1990.

The encouragement of carpooling also raises controversial issues - for example,
limiting access to cities, limiting parking to automobiles carrying more than one person or giving
differential rates which vary with the occupancy of the automobile. Some of these methods al-
ready are being tried but so far are not proving highly successful. One example is a higher toll
being charged for single occupant cars on the San Francisco-Oakland Bridge.

In our projections, we used a U.S. Department of Transportation survey which
estimated that 68 percent of all private commuter vehicles presently carry only the driver. We
assumed that of those, one-half must continue to be used in this fashion. This is because either
the driver's work hours are not regular enough to permit using a car pool or because there are not
other persons near his residence with similar hours and location of work. All other commuters
using private vehicles were assumed to ride in three-person car pools, the number being arbitrary
and designed to reflect that people sometimes find it necessary to drive by themselves. The
Department of Transportation survey also estimated that 34 percent of all car-driven miles were
in commuting.

3. Public Transportation

RAIL AND FIXED GUIDANCE SYSTEMS

Rail and fixed guidance transit systems might substantially reduce the demand for
gasoline by taking large numbers of commuters out of automobiles. To be successful, however,
they would require strong public backing, large amounts of capital and major assistance from
the federal government in the form of research, subsidies and tax incentives. And because of the
high capital costs and long lead times necessary to plan and build such systems, we feel they are
unlikely to cause any significant reduction in automobile travel within the 1973-90 time scale.

The San Francisco Bay Area Rapid Transit District illustrates the problems involved.
It was formed in 1958, began construction of a system in 1966 and was expecting to finish it by
1974. During this 15-year period, costs rose from an originally estimated $700 million to $1.5
billion. When completed, it is expected to carry only about 1 percent of the total surface travel and
10 to 15 percent of the commuters in the bay area.

Such systems are energy-efficient at commuter rush hours because they carry large
numbers of passengers for the amount of fuel they consume. Their overall efficiency is diminished
by the fact they transport a minimum number of passengers at other times and by the 70 percent
efficiency loss in converting fossil fuels to electricity to operate the trains.

URBAN BUSES

Urban buses are a shorter-term possibility. They might travel in special lanes as they
do now in Los Angeles and the New York City and Washington, D. C. areas. An interesting variant
is the Dial-a-Ride bus which holds 10 to 20 passengers, can be dispatched in response to a phone
call, and provides door-to-door service.

Buses offer high energy savings potential at relatively modest capital cost. We esti-
mate, in fact, that if half the commuters now using cars switched to urban buses, the savings by
1990 could be on the order of 500,000 barrels per day crude oil equivalent.

9
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CHART 3

TRANSPORTATION ENERGY CONSUMPTION
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4. Passenger Aircraft

In this study, we project a possible increase in the demand for aircraft turbine fuelthat would raise the passenger load factor from the 55 percent assumed in our base national en-ergy forecast to as high as 80 percent. With such an increase in load factor, we estimate potentialsavings in turbine fuel might range from 330,000 to 450,000 barrels per day crude oil equivalentduring the 1980-90 period. Factors suggesting the possibility of higher load factors include thegrowing recognition by the public and the federal government that air travel is not energy-effi-cient when seats are empty, the economic benefit to the airlines of filling seats, and the increas-ing importance of charter flights which tend to raise load factors because of their bargain prices.
Load factors hinge to a large extent on the rate at which the Civil Aeronautics Boardauthorizes competitive routes. Recently, the CAB authorized airlines to discuss proposals forstandard flight times and cruise speeds, operation at higher altitudes and the elimination of com-peting flights.

One major result of higher load factors might be the need for fewer airplanes. This,in turn, could have a negative effect on aircraft manufacturing and supporting and related in-dustries, and on the labor market in areas where plants are located.

5. Other Transportation

Short and medium distance high speed trains and inter-city buses are establishedmeans of getting people out of private cars and commercial airplanes. One successful example isthe Metroliner train between New York and Washington. But without major financial assistanceand a sizeable increase in general public enthusiasm, these modes of travel appear to holdquestionable promise as major energy savers.

The use of rail instead of trucks for freight has been advanced as another potentialenergy saver. The difference in efficiency has not been great enough, however, to outweigh thegreater convenience of trucks, but this situation could change with rising fuel costs.

6. Comparative Efficiencies of Transportation Modes

Chart 3 compares efficiencies of various transportation modes in terms of how muchenergy is required to move a person a certain distance. It shows regular size automobiles areamong the most inefficient modes, while very small cars compete favorably with buses and trains.The average occupancy for autos (1.3) is for a typical work trip. Worth noting here is the sensitiv-ity of the comparison of the various transportation modes to the assumed average number of pas-sengers in each case.

11
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CHART 4

ELECTRIC UTILITY ENERGY CONSUMPTION
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B. UTILITIES

In "The National Energy Outlook," we estimated that energy savings in utilities couldamount to 1 million barrels per day of fuel oil by 1990. Further study, however, has led us to con-clude that the growth of nuclear power plants and other factors will in all probability precludesignificant savings in fossil-fueled utilities, though some savings are surely possible.

To begin with, the average overall system efficiency of electric power generation byconventional means is only about 30 percent (though some coal-fired plants achieve about 40percent efficiency). This means that, on the average, 70 percent of the energy from fuels usedto generate electricity Is lost, mostly as waste heat, in generation and transmission.

We believe now that the growth rate of these conventional fossil-fueled steam-electric plants which could incorporate energy-saving measures, is slowing due to the trend to-ward nuclear facilities for power generation. This trend is indicated in Chart 4 which showsprojected fuel consumption by electric utilities. We feel also that because of the increase in nu-clear plants, utilities will be less likely to expend capital to install energy-saving equipment inexisting conventional facilities. Also to be considered is the fact that such environmental mea-sures as stack gas scrubbing increase fuel consumption. This process, still not commerciallyperfected, cleans polluting sulfur oxides and particles from stack exhaust gases.

In addition, other, more efficient methods of generating power, such as magneto-hydrodynamics (which could increase efficiency as high as 60 percent), are unproven, possiblymore costly, and require long lead times to develop. Finally, the siting and construction of nuclearplants themselves are hindered by environmental and safety concerns and require lead times ofas much as 10 years in some cases.

There are, however, incentives and measures which could result in direct and in-direct energy savings in utilities and the residential, commercial and industrial markets whichthey serve. They include having government offer tax incentives to install new energy-saving
equipment, the changing of rate structures to discourage consumption, the establishment of morestringent building codes, and the setting of standards for the most economic use of energy by in-dustries.

Both electric and gas utilities have been encouraged to insist on more rigid insula-tion standards for new homes before agreeing to provide electricity for heating and cooling,and to urge owners of older homes to improve their insulation. For example, the state of Michiganhas urged gas companies to underwrite gas-saving insulation in private homes. Also in that direc-tion, an American Public Power Association program of advertisements and radio spots tellsconsumers how to conserve energy, save on electricity bills, and purchase appliances which aremore energy-efficient.

Other Methods of Power Generation

Bottoming cycles - These use waste heat normally rejected from power plants,thereby increasing the plants' overall efficiency. They might save as much as 600,000 barrelsper day crude oil equivalent by 1990, but they are costly.

Combination gas-steam turbine systems - They are expected to be more efficientthan conventional systems, and this efficiency is expected to make them increasingly attractive asfuel costs rise. Until now, their high capital costs had made them unattractive for most base loadrequirements.

Fuel Cells - Fuel cells are almost emission-free and their eventual efficiency is pro-jected as high as 80 percent. Though prototype models have produced promising results, thecurrent need for using precious metals in their construction and their use of premium fuels suchas hydrogen make them expensive and unattractive at present for base electric power generation.However, we do estimate that use of fuel cells instead of steam-electric plants could save between100,000 and 500,000 barrels daily crude oil equivalent by 1990, if technological developments
make possible their wider application.

13
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CHART 5

INDUSTRIAL ENERGY REQUIREMENTS*
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C. INDUSTRY

Industry consumes more energy than any other sector of the American economy, anestimated 40 to 45 percent of total U. S. energy. However, only moderate energy savings are like-
ly in industry, perhaps 1.5 million barrels daily crude oil equivalent by 1990. There are severalreasons for this.

First, fuel costs are less than 5 percent, on the average, of industry's total expenses.
Therefore, we do not expect higher fuel costs alone to trigger the major capital expenditures
necessary to effect reductions larger than those suggested above. Second, long lead times arerequired to convert or replace equipment to bring about more efficient operations. Third, environ-mental measures such as stack gas scrubbing have an opposite effect of increasing fuel consump-
tion.

The savings we do consider possible would be accomplished principally by the re-covery and use of heat and power formerly lost in plant operations. This means less fuel andelectric power are needed.

The best prospects for industrial energy savings lie in the iron and steel, petroleum
refining and chemical industries - all big fuel users. In the iron and steel industry alone, webelieve possible a 20 percent decrease in energy consumption per unit of output up to 1985.
This has been figured into our base 1973 energy forecast (Chart 5). Estimates of additional fuelsavings possible in the petroleum and chemical industries average about 10 percent.

Other major industrial consumers of energy include the textile, mining, food, andpaper and allied products industries and the stone, clay and glass products industry. Together,
they consume 23 percent of total industrial energy. Miscellaneous industries ranging from machin-ery to printing and publishing use an additional 10 percent. Only a 5 percent reduction in energyis considered practicable for all these industries.

With energy costs rising and crude oil in shorter supply, the petroleum refining in-dustry, and the closely related chemical industry, are finding it increasingly necessary to reduceboth fuel consumption and the amount of purchased power. They are accomplishing thesegoals principally by recovering and using much of the heat and power once lost in furnace stacks
and finished product cooling operations. Cost of the additional equipment to increase heat andpower recovery is considered justified by the growing necessity to cut consumption of increas-ingly expensive fuels and operate more efficiently.

Among individual companies, Shell Oil, for example, has made substantial progresstoward a goal of reducing energy consumption in its refineries by 10 percent over a two to four
year period. This would amount to 3.5 million to 4 million barrels of fuel oil per year (9,000 to11,000 barrels daily).

Chemical companies such as DuPont and Dow say savings of 10-15 percent on fuelare possible in almost every chemical complex. DuPont, in fact, offers a consulting service which
says that a 10 percent fuel saving can be obtained in plants where the annual fuel bill is $1 millionor more.

In the aluminum industry, second only to iron and steel as an energy consumer inprimary metals processing, Alcoa has announced a new smelting process which it says will save40 percent on electricity consumption. In addition, reclamation and recycling of aluminum also
helps conserve energy since recycling requires only a small fraction of the energy required toproduce primary aluminum.

15
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CHART 6

POTENTIAL ENERGY SAVINGS IN PRIVATE HOMES
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D. PRIVATE HOMES

Private homes offer energy savings possibilities second only to those projected intransportation. We estimate (Chart 6) a total saving of 1.8 million barrels per day crude oil equival-ent might be achieved in this sector by 1990. Heating and cooling appear to be the most promisingareas for savings, as shown in Chart 7 on page 18 showing residential energy consumption by enduse of various fuels.
Heating and Cooling

In our base ern3rgy forecast, we include fuel savings expected by 1990 from varyingdegrees of compliance with stricter insulation standards established by the Federal Housing Ad-ministration in 1971. The base forecast assumes 25 percent of existing homes will find it desir-able and economic to add insulation sufficient to save 15 to 20 percent of the fuel they otherwisewould require for heating and cooling. It also assumes 70 percent of new homes will comply withthe new FHA insulation standards, thereby saving 30 to 35 percent of the fuel that would havebeen required withoutt that amount of insulation.
FHA-approved insulation of the remaining new houses could by 1990 save 120,000barrels per day more than the savings built into the base forecast. And improving insulation in75 percent of existing homes, rather than the 25 percent assumed in the forecast, could saveanother 290,000 barrels per day. This would amount to a total additional saving of 410,000 barrelsper day.
Widespread compliance with even stricter proposed insulation standards, primarilyfor attics and walls, might save another 450,000 barrels per day by 1990. About two-thirds of thesesavings would come from structures built between now and 1990. Such standards would, how-ever, be difficult and expensive to apply to many existing homes.

Comfort Levels

Significant fuel savings could be achieved if home dwellers lowered their thermo-stats two degrees (to 70 degrees) in winter and raised them two degrees (to 74 degrees) in thesummer. With 50 percent cooperation a savings of 330,000 barrels daily might be possible by1990. This kind of cooperation can only come either as a result of economics or public spirit, orboth.
The table below indicates potential savings from increased compliance with FHAinsulation standards and acceptance of modified comfort levels. We emphasize these savingswould be in addition to those already included in our base national energy forecast.

1980 1990
Percent Compliance Percent Compliance

Assumed Savings' Assumed Savings*From increased compliance
with current FHA standards

Existing houses 40 75 75 290New houses 95 40 100 120
115 410

From stricter standards

Existing houses 17 40 75 175New houses 75 85 100 275
125 450

Modified comfort levels 50 310 50 330(20 difference)
TOTALS 550 1190

* Thousands of barrels per day crude oil equivalent.
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CHART 7
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Lighting, Air Conditioners, Heaters and Appliances

An additional savings of 650,000 barrels per day crude oil equivalent could result
from improvements in lighting, air conditioning and heating efficiency and the design and use of
appliances. These measures include elimination of unnecessary lighting and limited replacement
of incandescent bulbs with fluorescent lights; use of gas instead of electricity for water and space
heaters, clothes dryers and stoves; substitution of electric for gas pilot lights, and customer selec-
tion of high-efficiency appliances as a result of labeling to indicate efficiency. The potential
savings are summarized below.

Strategy

Lighting

Air Conditioning

Water Heaters*
Clothes Dryers
Cooking Stoves*

Ref rigerators/
Freezers

Potential Savings"
1980 1990

Reduce use by 10%

Gradual replacement of one-third of incandescent
bulbs by fluorescent lights

Improve average energy efficiency ratio
by 25%

Provide incentive to
install gas after 1975;
assume 50% effective

Electric pilot lights required after 1975 on new
gas appliances

Improve energy efficiency ratio by 10% for
post - 1975 models

TOTALS

40 50

20 100

70 200

50 100

20 100

30

230

100

650

' Switching from electricity to gas improves overall system efficiency from 30% to 70% by elim-
inating energy losses in power generation and transmission and substituting the smaller losses in
burning gas directly.

Thousands of barrels daily crude oil equivalent.

Solar Energy, Heat Pumps

Solar energy has been suggested as a means of reducing our dependence on fossil
fuels. However, the technology necessary for solar power to compete with conventional energy
is not yet at hand. It is conceivable that by 1980, or shortly thereafter, technological improve-
ments will make possible the use of solar energy in some special applications for space heating
and cooling. Longer term, solar energy could be increasingly significant.

Heat pumps have been used for many years as substitutes for, or additions to, con-
ventional heating installations. Costs vary, initial expense being high in comparison to conven-
tional furnaces, though operating costs are somewhat less. As with solar heating, we expect heat
pumps to have only modest growth and, therefore, make only a minor contribution.

19
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CHART 8

POTENTIAL ENERGY SAVINGS IN
COMMERCIAL BUILDINGS
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E. COMMERCIAL BUILDINGS

We estimate that a total savings of 1.5 million barrels per day crude oil equivalent
is possible in commercial buildings by 1990. These savings would be spurred by increasing energycosts and would be achieved principally through improved efficiency in the heating, cooling and
lighting of office buildings and large apartment complexes, and by having new construction con-form to revised standards for insulation and lighting. Chart 8 indicates the potential savings for
1980 and 1990.

Our analysis was concentrated on space heating, cooling and lighting since they useabout 75 percent of the energy in the commercial sector. We estimate that reduced heating fuelconsumption brought about by additional insulation (mainly in new commercial buildings), re-vised ventilation standards, and more economic nighttime and weekend thermostat settings could
save 770,000 barrels daily by 1990. In the same way, we estimate improved insulation and ventila-tion and less demanding thermostat settings in warm weather could save 300,000 barrels daily
on fuel consumption for cooling by 1990. In addition, a gradual reduction to 65 percent of currentlighting levels in most commercial buildings could save an estimated 430,000 barrels daily by1990. The 65 percent level is considered reasonable average lighting for most purposes.

21
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CHART 9

ENERGY SAVINGS IN EVERYDAY LIVING
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Ill. ENERGY SAVINGS BY INDIVIDUALS

In previous sections, we mentioned ways in which individuals can conserve energyin their everyday living. Here, we summarize the two general areas where individual actions canhave the greatest impact - transportation and the home.

TRANSPORTATION

- Buying smaller, more energy-efficient cars.

- Switching to car pools or mass transit, if available, in traveling to work.

- Walking and riding bicycles on shorter trips - to neighborhood stores, schools,churches.

- Having car engines tuned for better fuel economy and for spotting minor me-chanical problems before they become major.

-Keeping tires properly inflated to increase gas mileage. In addition, radial tiresprovide up to 6 percent better mileage because they produce less rolling frictionthan other tires.

- Using air conditioners only when really needed, thereby saving on fuel consump-tion.

- Starting slowly and driving smoothly. Fast starts and rapid acceleration burn moregasoline.

- Slowing down on the highway. Slowing from 70 mph to 50 mph increases gasmileage by about 20 percent.

- Not letting engines idle unnecessarily when parked.

THE HOME

- Increasing insulation in attics and walls, conforming to FHA insulation standardsif building a new home.

- Plugging leaks around windows and doors with weatherstripping and caulking.

- Ventilating attics in summer.

- Keeping furnaces and air conditioners in proper working order and filters and airducts clean and free of obstruction.

- Using storm windows and doors, double or thermal glass and draperies to keep out
sun and warm and cold air.

- Turning off unneeded lights. Using fluorescent lights where possible.

- Turning off appliances, television sets and radios when not in use, and keepingthem in good working order.

- Setting thermostats several degrees lower in winter and several degrees higherin summer. Turning off heat and air conditioning in rooms not in use, if possible.

- Stopping hot water leaks.
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CHART 10

POTENTIAL ENERGY SAVINGS
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IV. SUMMARY OF POTENTIAL ENERGY SAVINGS

A. SHORT TERM

Although this study is concentrated on the 1980 - 1990 time frame (which wouldallow significant capital expenditures to be made), we estimate some energy savings (almost 1million barrels per day crude oil equivalent) are possible in the immediate future. The table be-low lists those portions of the longer-term savings we believe could be obtained almost immedi-ately, given wide consumer acceptance, achieved in response to fuel price increases and a generalawareness of the need for energy conservation. Private and public efforts to educate as regardsthis need already are having some impact.

POTENTIAL SHORT-TERM ENERGY SAVINGS
(Thousands of barrels daily crude oil equivalent)

Source Assumed Compliance % Savings

Homes
Modified Comfort Levels (by 20 F.) 50 140Lower Lighting Levels by 20% 50 25

Commercial Buildings
Modified Comfort Levels 50 150.Lower Lighting Levels by 30% 50 70

Transportation
Car Pools (3 persons) 66 430
More Passengers/airplane
(load factor increased from 52% to 65% 123

TOTALS 938

B. BY 1980 AND 1990

We estimate a potential total savings on the order of 3.3 million barrels per daycrude oil equivalent might be achieved by 1980, and that savings could reach 8.5 million barrelsper day by 1990. But we think attainment of those savings will depend on an exceptional degreeof public willingness to take the steps suggested and accept the tradeoffs involved. It appearsprobable that higher fuel prices in themselves will act as a considerable stimulus to energy con-servation. But the full savings potential may only be realized through a higher degree of govern-ment intervention than at present seems probable or perhaps desirable. The table on page 27and Chart 10 summarize those potential savings. Chart 11 on page 26 shows the potential effectof the conservation of principal fossil fuels on projected total energy demand. The savingsattributed to each fuel were arrived at through an analysis of the fuels used in the five sectorsdiscussed in this paper.

25
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CHART 11

EFFECT OF CONSERVATION
ON ENERGY DEMAND
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POTENTIAL ENERGY SAVINGS, 1980 AND 1990
(Thousands of barrels per day crude oil equivalent)

SAVINGSSource By 1980 By 1990

Reduced Motor Gasoline Use from:
Introduction of Very Small Automobiles 400 2400'
Car Pools for Commuting 620 790

1020 3190 -
More Passengers per airplane 320 440

More Efficient Industrial Plants and
Processes Including:

Oil and Gas Companies 450 700
Chemical Companies 150 300
Other Industries 200 500

800 1500
Less Residential Space Heating/Cooling

More Insulation 240 860
Modified Comfort Levels 310 330

550 1190

More Efficient Appliances
Lower Lighting Levels and Substitution

of Fluorescent Lights 60 150
Air Conditioners 70 200
Refrigerators/Freezers 30 100
Electric Pilot Lights on Gas Appliances 20 100
Gas Appliances Instead of Electric 50 100

(Including water heaters) 230 650

Improved Design of Commercial Buildings
Space Heating 190 770
Space Cooling 80 300
Lighting 100 430

370 1500

GRAND TOTALS 3290 8470

'Savings of about the same amount might be achieved if the average car got 20 miles per gallon.
See pages 7-8 and Chart 2 on page 6 for discussion.

-Does not include estimated potential savings from urban buses since such savings would be
largely at the expense of savings calculated for increased car pools.
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V. CONCLUSION

With the United States increasingly dependent on foreign oil to fill a widening gap

between demand and domestic energy supplies, we must avoid waste and produce and use energy

more efficiently. One way of assisting both purposes is to slow down demand through sensible

energy conservation practices.

Such practices should complement the restraining effect on energy consumption of

higher fuel prices. And they should work hand in hand with measures to increase supply - more

federal lease sales, expanded exploration and production, more efficient secondary and tertiary

recovery and the development of coal, synthetic fuels, and nuclear and solar energy - to help

meet our total energy needs and reduce our dependence on foreign supplies.
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INTRODUCTION

On July 24, 1973, the National Petroleum Council approved and

transmitted to the Secretary of the Interior an Interim Report

entitled Emergency Preparedness for Interruption of Petroleum.Im-
ports into the United States. This report is a supplement to the

July Interim Report and has been prepared expressly to report the

findings and recommendations of the National Petroleum Council

which are applicable to the interruption of petroleum imports cur-

rently being experienced by the United States.

When the Honorable Rogers C. B. Morton, Secretary of the

Interior, wrote to the National Petroleum Council requesting an

analysis of the-Nation's ability to respond to a denial of im-

ported petroleum, hypothetical "study" cases were prescribed (see

request letters, Appendix A). Responsive to the Secretary's re-

quest, the six cases shown in the tabulation below were chosen
for consideration:

Import Interru tion Cases Considered

Period of
Date of Volume Interruption

Interruption (MMB/D)* (Days) Type of Import

1/1/74 1.5 90 Crude
60/40 Crude/Product

3.0 180 Crude
60/40 Crude/Product

1/1/78 3.0 180 Crude
60/40 Crude/Product

* Millions of 42-gallon barrels per day.

By letter dated October 26, 1973, the Honorable Stephen A.

Wakefield, Assistant Secretary of the Interior--Minerals and

Energy, wrote to the Council as follows:

"One of the scenarios of the National Petroleum Council's
Emergency Preparedness Study considers a major inter-
ruption in foreign oil supplies to the United States as
of January 1, 1974.

"Though this phase of your Study is nearing completion,
recent events have added new urgency to this scenario.
Therefore, I ask that you quickly draw together the work

1
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you have accomplished regarding a January 1, 1974 supply
interruption and submit it to the Department of the In-
terior at the earliest possible date."

This Supplemental Interim Report, therefore, is intended toamplify and expand upon the analyses of a 1974 interruption con-tained in the July Interim Report. This report is prepared byenergy industry experts with the sincere purpose of aiding bothgovernment and industry in efforts to alleviate the effects ofthe current interruption and to cope with the current crisis athand (see Appendix B for a list of members of the Committee andits Subcommittees). It should be emphasized that this does notrepresent the final or complete discussion of the 1974 cases,only a compendium of results obtained to date. The final reportwill be completed as soon as possible.

Prior to the current Middle Eastern crisis, the United Statesaverage 1973 refined petroleum product demand was projected to be17.7 million barrels per day. Of this volume, over 35 percentwas either directly imported or manufactured in the United Statesfrom imported crude oil. As a percent of total energy require-ments, the United States was dependent upon foreign petroleum for17 percent of its energy.

But this has not always been the case. Up until 1967, theUnited States had sufficient reserve or spare petroleum producingcapacity to more than compensate for a loss in imports avail-ability. The Nation's reserve producing capacity has now beenexhausted, and in the short-term domestic petroleum self-sufficiencycannot be regained.

In 1970, about 3.4 of the 14.9 million barrels of petroleumrequired each day in the United States was imported. A number offactors have combined to almost double the import volume over thelast three years:

* Stagnation of domestic crude oil production rates

* Decline of domestic natural gas production

* Delays in planned completion and operation of nuclear
powered electric utility plants

* Technological difficulties with the development of sulfur
control equipment for coal and oil burning equipment

* Rapid upturn of economic activity, and

* Environmental and safety related equipment on motor
vehicles.

In combination, these factors, in addition to normal growthin petroleum requirements, forced demand up 2.8 million barrelsper day over the 1970 level. The critical aspect of this growth

2
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is the fact that all of the increase came from foreign--primarily

Middle Eastern--petroleum reserves. Middle Eastern countries

possess 63 percent of the total non-Communist world crude oil re-

serves, and the production from these reserves currently repre-

sents 42 percent of that in the non-Communist world.

With the resumption of hostilities in the Middle East on

October 6, 1973, Arab oil became a diplomatic and economic issue.

Since that time, prices nearly doubled, shipments were disrupted,

production was cut back and embargoes were enacted. The Committee

estimates that by the end of the year, the net effect upon U.S.

petroleum supply will reach 3 million barrels per day or 17 per-

cent of the 1973 domestic demand for petroleum products. A re-

duction of this magnitude will have serious repercussions upon the

U.S. economy unless the United States immediately develops and

implements a national program to increase supplies and reduce

energy consumption on an emergency basis. This should be accom-

plished within a framework of minimum impact on the economy.

The immediate problems of realizing the potentials of con-

servation, curtailment and fuel substitution are both administra-

tive and logistic.* Remaining available energy supplies and the

results of savings from energy conservation measures will not be

evenly distributed throughout the country. However, properly

conceived and administered allocation programs will help re-

distribution greatly. In addition, if the fuel suppliers are

allowed emergency flexibility and distribution priorities, the

impacts of the denial will be minimized.

Over the longer term, the United States must develop an

energy self-sufficiency which will not allow the Nation to be

vulnerable to an imports interruption again. Domestic energy re-

sources are more than adequate to meet this goal, but a national

goal must be set to develop them. Only through a coherent and

cohesive National Energy Policy can we avoid a repetition of the

inconvenience and hardship facing the United States today and in

the months ahead.

* See Appendix C for a discussion of current and proposed

administrative and legal authorities to cope with the current

situation.

3
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FINDINGS AND CONCLUSIONS

This Supplemental Report represents the first assessment by
the National Petroleum Council's Committee on Emergency Prepared-
ness of the impact of the current denial of Middle Eastern oil onthe energy posture and economy of the United States. The magni-
tude and abruptness of the oil denial, the full impact of which
will be felt in the next few weeks and months ahead, place the
Nation in an extremely precarious situation.

FINDINGS

The National Petroleum Council's Committee on Emergency Pre-paredness submits the following findings:

The United States Energy Supply Situation was Tenuous Even Before
the Arab Embargo.

Even prior to the Middle East conflict which began on
October 6, 1973, and the subsequent embargo of Arab oil to the
United States, this Nation was faced with an energy crisis. Inaddition to decreasing production of energy raw materials, re-fineries were running at maximum rates, inventories were being
drawn down and overall energy supplies were short. Mandatory
allocation programs were already in effect in an attempt to ensure
equitable distribution of supplies.

Primary inventories of gasoline, distillates and heavy fuel
oil, the three major liquid petroleum fuels, were 71 million
barrels below normal as of October 26, 1973. Crude oil stocks
were 14 million barrels below normal.

The United States Has Allowed Itself to Become Critically Dependent
Upon Foreign Supplies.

The United States has not developed its own abundant natural
resources and has allowed itself to become critically dependent
upon imports. Domestic crude production continues to decline and
natural gas production has peaked out. Nuclear plants are notbeing completed as rapidly as scheduled or anticipated. The use
of coal has been depressed because of environmental and other
reasons. Strip mining restrictions contribute to the limitation
of coal supplies. Oil and gas reserves discovered on the NorthSlope of Alaska and offshore California 5 years ago are still un-tapped as environmental considerations immobilize their develop-
ment.* Highly prospective offshore acreage on the continental
shelves off our coasts have not been made available in a timely
manner. Natural gas prices have been depressed to abnormally lowlevels under FPC regulations. Oil shale development has been de-
layed by lack of an effective federal leasing policy.

These reserves total about 10.5 billion barrels of oil and27 trillion cubic feet of gas.
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These and other factors have discouraged the development of

U.S. natural resources and caused the country to become critically

dependent upon foreign imports of oil and gas. During the first

quarter 1973, imports represented 35 percent of U.S. petroleum
supplies and were growing rapidly. Had .the Arab embargo not

occurred, imports would have reached 7.4 million barrels per day,

or 39 percent of U.S. petroleum supplies by the first quarter of

1974.

What Has Happended to Foreign Supplies

Following the outbreak of war between Israel and the Arab

countries on October 6, 1973, the United States was cut off from

crude and product supplies coming from Arab sources. The initial

impact will be in the order of 2 million barrels per day and is

expected to increase rapidly reaching 3 million barrels per day

by year-end.

In addition to direct embargoes against shipments to the

United States, the Arab countries have reduced total production by

5 to 6 million barrels per day resulting in world shortages of

petroleum supplies, thus bringing world pressure on the United

States to moderate its position of support for Israel.

Timing of the Impact Will Be Delayed

The impact of these denials is delayed because it takes
about one month for a tanker, having been loaded in the Middle

East, to reach the United States. Secondly, already critically

short inventories needed for this winter season are being drawn

down to temporarily to meet consumer demand.

What Will Happen If No Emergency Actions Are Taken

Inventories will be depleted early in the first quarter of

1974 and the petroleum industry will no longer be able to provide

the supplies needed. Shortages in the three major products,
gasoline, distillates and heavy fuel oil, will average 25 percent

during the first quarter of 1974. Heavy fuel oil shortages would

average 38 percent on a U.S. basis and could reach 49 percent on

the East Coast.

The effect of shortages of this magnitude on the economy is

difficult to estimate. On a conservative basis, the effect of a

2-million-barrel-per-day cutoff has been estimated to cause an

annual loss of 48 billion dollars to the U.S. economy as measured

by the Gross National Product. This slow-down in the economy

would cause unemployment to increase from the current 4.5 to 5.0

percent level to over 6 percent. The projected 3-million-barrel-
per-day cutoff would have an even greater impact and could push

unemployment up to the 7.5 to 8.0 percent range.

6
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It Is Critically Important That Emergency Action Be Taken
Imiediately.

Industry normally draws down inventories at the rate of about1 million barrels per day to meet consumer needs in the first
quarter of the. year. If available inventories are depleted before
the end of the year, the 1 million barrels per day of supplies
from inventory will not be available. When combined with the 3-million-barrel-per-day import cutoff, a 4 -million-barrel-per-day
shortage would be created and an even more serious situation
would develop.

For these reasons, it is imperative that emergency action betaken immediately so that available inventories can be conserved
and used over a longer period of time.

What Emergency Actions Can Be Taken to Increase Domestic Supplies

Under emergency conditions, additional domestic energy sup-
plies equivalent to about 700 thousand barrels per day can poten-tially be provided this winter if immediate actions are taken.
Potential' supply sources include: (1) producing the Naval Petro-leum Reserves at Elk Hills, California, at maximum rates andtemporatily increasing crude production above established field
MER's (Maximum Efficient Rates), (2) incremental emergency gassales to industrial customers now burning fuel oil or distillates,
(3) increased electric power supplies by accelerating the licens-
ing of already constructed nuclear power plants, and (4) increaseduse of coal.

To develop these potential emergency supplies will require awidespread commitment on the part of industry, Federal and stategovernments, and the American people in order to utilize all
readily available resources. In some cases, enabling legislation
is required. In almost all cases, quick and aggressive action isneeded by both state and Federal governments. The respective
jurisdictions and authorities of state oil and gas conservation
bodies should be continued.

Even if all the above available emergency supply steps are
taken, a significant net shortage of oil will remain.

What Can Be Done About the Net Shortage

The remaining net shortage can only be covered by a reduction
in energy use. Many voluntary and mandated energy conservation
steps are currently being considered (including such items as areduction of speed limits, encouragement of carpooling, and a re-duction in airline flights). While these measures are important,
estimates indicate that they will account for only about 50 percent
of the net shortage.
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an tory rationing is therefore necessary to accomplish re-

~quire'Prediul3R f-fiuseand should be instituted immediately.

A distinct difference should be drawn between rationing and

allocation programs. Allocation programs should serve the basic

function of distributing supplies (or distributing the shortage)

throughout the market. Rationing, on the other hand, directly

addresses and has the primary function of controlling and cur-

tailing consumption in selected products.

Where Should Consumption Be Cut

The Nation must establish priorities and determine where cuts

in demand should be made. On the one hand, priority can be given

the individual consumer; on the other hand, priority can be given

industry.

The Committee believes that the first reductions should take

place in noncritical human consumption and less essential indus-

try areas. High priority should be given to providing the fuel

needed by those industries most vital to the economy. Critical

human needs must, of course, receive high priority. However, the

general public would undoubtedly prefer some discomforts and 
in-

conveniences to idle plants and high unemployment.

Mandatory rationing of gasoline for private transportation

and of home heating oils offer the opportunity for significant

reductions in petroleum use with minimum impact on the economy.

Possibilities for comparable residential rationing of electricity

and natural gas for residential heating should also be considered.

CONCLUSIONS

In view of the findings, the Nation has no other short-term

alternative except to take immediate emergency action to reduce

its consumption of energy and increase domestic energy supplies.

With the goal of minimizing the effects on economic activity and

the American consumer, the National Petroleum Council's Committee

on Emergency Preparedness submits the following conclusions:

* Immediate and decisive action is needed by Federal and

state governments to minimize the detrimental effects

occasioned by the current energy crisis. Delay to act

will compound the severity of the situation.

* Both the Federal Government and industry should immedi-

ately present the facts to the public and commence an

educational program through all communications media to

assure public awareness and to urge consumer energy con-

servation at all levels.

8
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* Government-industry cooperation is needed at all levels.
The operations of the energy industries are extremely
complex. The expertise available from private industry
should be utilized in an advisory and operational capacity.

* National economic health, employment, personal income and
the strength of the Nation's defense system depend upon
maintaining normal industrial operations. Therefore,
every effort should be made to continue the operations of
the industrial sector of the U.S. economy as close to
normal as possible.

* The extent and endurance of the denial of oil imports to
this Nation from the Middle East is beyond the determina-
tion of this Committee. However, the United States will
experience an actual loss of about 80 million barrels of
oil as a result of the embargo to date. Even if the em-
bargo were lifted at an early date, critical shortages
will be enacted, and therefore, the Committee emphasizes
that programs and policies mentioned in this report should
be initiated.

* Any emergency measures enacted during the current denial
should be undertaken with the clear provision for their
removal at the termination of the denial and its after-
effects. The American system should continue to operate
on a competitive, free-enterprise basis and increased
government intervention for emergency purposes should not
be continued upon the cessation of the emergency.

9
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Chapter One

CURRENT SITUATION

PRE-DENIAL OUTLOOK

Prior to the resumption of the Middle East conflict in early

October 1973, it had been anticipated that petroleum supply 
and

demand in the United States would be in very tenuous balance dur-

ing the first quarter of 1974. Despite the forecasted dampening

in economic activity, product demands, particularly distillate

and residual fuel oils, were expected to continue 
their vigorous

expansion of the past several years. With domestic production of

petroleum liquids declining slightly, the pre-denial supply/demand

balance required the scheduling of sharply increased imports of

crude oil and refined products. A comparison of the principal

pre-denial supply/demand components for the first 
quarters of 1973

and 1974 is shown in Table 1.

TABLE 1

PRE-DENIAL U.S. PETROLEUM DEMAND AND SUPPLY

1st Quarter 1st Quarter 1st Quarter

1973 1974 Pre- of 1974/73

Item Actual MB/D denial MB/D MB/D Percent

Total Demand 18,488 19,774 +1,286 + 7

Inventory Change -795 -1,040 -245 +31

Required Supply 17,693 18,734 +1,041 + 6

Domestic Production 10,957 10,853 -104 - 1

Imports:
Crude 2,924 3,672 748 +26

Products, etc. 3,325 3,699 374 +11

TOTAL IMPORTS 6,249 7,371 +1,122 +18

Other Supply* 487 510 + 23 + 5

Imports as a % of
Required Supply 35% 39%

* Processing gain, other hydrocarbons, etc.
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Total demand in the first quarter of 1974, projected at 19.8
million barrels per day, would be 1.3 million barrels per day or
7 percent greater than one year earlier. Inventory drawdown, a
seasonal occurrence during the first quarter, was projected to be
245 thousand barrels per day greater than in 1973. With required
supply increasing at 1.0 million barrels per day and domestic
production declining at 0.1 million barrels per day, total re-
quired imports, after accounting for processing gain, were placed
at 7.4 million barrels per day, an increase of 1.1 million barrels
per day or 18 percent over the 1973 first quarter level. Thus,
imports as a percent of total required supply would have reached
39 percent.

SOURCE OF IMPORTS

Crude oil imports into the United States during the first
7 months of 1973 are shown in Table 2. Imports from Organization
of Arab Petroleum.and Exporting Countries (OAPEC) were in the
order of 800 thousand barrels per day during this period, the re-
maining requirements being made up primarily from Canada, Vene-
-zuela, Nigeria, Iran and Indonesia. However, incremental crude
oil to accommodate rapidly escalating import requirements during
the third quarter had to be scheduled largely from the Persian
Gulf. For November 1973 imports from OAPEC nations were origin-
ally scheduled to have been about 1.2 million barrels per day.

Product imports during the first half of 1973 are shown in
Table 3. During that period, total product imports were in the
order of 3.0 million barrels per day, consisting primarily of
residual and distillate fuel oil received from Venezuela and the
Caribbean area. In the third quarter, product imports likewise
expanded very rapidly with increasing amounts, including gasoline,
coming from Western Europe refineries. For the first quarter of
1974, required product imports were estimated to reach 3.7 million
barrels per day.

OIL IMPORT DENIAL SITUATION

In mid-October 1973, the Arab nations announced a series of
cutbacks of oil exports to the United States and to countries
supplying refined products to the United States. The initial
effect of these denials is expected to be an imports reduction of
about 2.0 million barrels per day from pre-denial levels, con-
sisting of 1.2 million barrels per day of crude oil and 0.8 mil-
lion barrels per day of products. The impact on U.S. import re-
ceipts will be delayed about 30 to 35 days from the date of denial,
because of the one-way sailing time for tank ships carrying crude
oil from Middle East loading ports.

12
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TABLE 2

U.S. IMPORTS OF FOREIGN CRUDE OIL
(MB/D)

Jan.-July

Origin of Imports July 1973 1973

Canada 959 1,042

Mexico - 1
TOTAL NORTH AMERICA 959 1,043

Colombia 2

Ecuador 39 46

Trinidad 31 57

Venezuela 392 290
TOTAL CENTRAL & SOUTH AMERICA 462 39

TOTAL WESTERN HEMISPHERE 1,421 1,438

OAPEC Nations:
Libya 116 142

Algeria 149 150

Saudi Arabia 644 392

Abu Dhabi and Dubai 102 76

Other OAPEC 36 59

TOTAL OAPEC 1,047 819

Angola 60 36

Nigeria 481 431

Tunisia 7 17

TOTAL OTHER AFRICA 548 484

Israel - 2

Iran 229 171

Indonesia 256 195

Malaysia - 1

TOTAL EASTERN HEMISPHERE 2,080 1,672

TOTAL WORLD 3,501 3,110

Source: U.S. Bureau of Mines

13



TABLE 3

UNITED STATES IMPORTS OF REFINED PRODUCTS
JANUARY - JUNE 1973

(MB/D)

Motor Distillate Residual Other Total
Area of Origin Gasoline Fuel Oil Fuel Oil Oils Products

North America 14 10 93 232 349

Central and South America 63 240 1,589 288 2,180

TOTAL WESTERN HEMISPHERE 77 250 1,682 520 2,529

Western Europe 11 122 141 8 282

OAPEC Nations 2 11 45 29 87

Other Middle East 4 - - 6 10

Other Africa - - 17 - 17

Far East, Etc. - 7 29 36

TOTAL EASTERN HEMISPHERE 17 133 210 72 432

TOTAL WORLD 94 383 1,892 592 2,961
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Announcements of additional Arab production cutback plus the
secondary effects of those cutbacks on the supply situation in
other nations lead the Committee to believe that the United States
will be denied approximately 3 million barrels per day by the end
of the year. This denial is considered to be 1.8 million barrels
per day of crude oil and 1.2 million barrels per day of refined
products. As noted earlier, the reality of the current denial
closely parallels the theoretical denial situation postulated in
the Secretary of the Interior's original request to the National
Petroleum Council's Committee on Emergency Preparedness.

15
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Chapter Two

IMPACT OF IMPORT INTERRUPTION ON SUPPLY/DEMAND BALANCE

A 2.0 to 3.0 million B/D import disruption imposed upon an
already tight supply situation in the United States creates a verydifficult situation. Although everyone hopes for a cessation of
the Mid-East conflict, with a prompt resumption of petroleum imports,nevertheless forward planning must recognize the possibility of
continued oil disruption and the fact that the effects of the dis-ruption will persist for several months after a restoration of someor all pre-denial of foreign oil production.

As indicated above, 30-35 days are required for new crude oilsupplies to reach the United States after they are loaded in the
Middle East. Furthermore, if the embargo continues for severalweeks, U.S. inventories will be drawn down to abnormally low levels
and will need to be rebuilt before normal operations are possible.
Likewise European inventories must be restored before product importscan be expected from European refineries. Another aggravating factorwhich will extend the effect of the embargo is the current refining
situation in the U.S. Refineries were running at peak capacity priorto the disruption, but many are now operating at less than fullcapacity, and this problem will be aggravated in the coming months.
Reduced refinery runs resulting from the crude shortage is in effectlost output which cannot be made up at a later date.

Considering these factors, it is essential that the U.S. takeimmediate steps to curtail demand so that crude and product inven-
tories are not excessively drawn down during the next 2 to 3 months.Although there is a great deal of uncertainty as to how long thedisruption will continue and what the operating supply situation willbe after the embargo is lifted, a review of the supply effects ofthe current denial illustrates what the impact of the disruptionmight be and the importance of taking immediate actions to curtail
demand and augment supply.

For the purpose of quantifying the impact of the denial, it isassumed that the embargo would last through the first quarter of1974. The type and volume of imports denied are shown below:

Volume--Thousand
Barrels Per Day

Crude 1,800
Products

Gasoline 80
Distillates 370
Feavy Fuel Oil 750 1,200

TOTAL 3,000

17
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The last actual inventory data available as of October 26, 1973,

indicated total U.S. inventory of the three critical product groups,
(gasoline, middle distillates, heavy fuel oil) was 515 million barrels
(MMB) and crude oil inventory was 246 MMB. This is approximately 71
MMB below normal for products and approximately 14 MMB below normal
for crude oil. Other products, such as liquefied petroleum gases
(LPG), petrochemical feedstocks, asphalt, lubricating oils and coke,
are not included. These other products, including unfinished oils,
total approximately 250 MMB of inventory and are not available to
meet major product (i.e., gasoline, distillate, or heavy fuel oil)
demand. Stocks by major product groups, compared to generally con-
sidered "normal" levels for this time of the year, are as follows:

Stock Inventory (MMB) as of Oct. 26, 1973
"Normal" Actual Difference

Gasoline 225 214 (11)
Distillates 298 244 (54)
Heavy Fuel Oil 63 57 ( 6

TOTAL 515 Tf T71

Crude Oil 260 246 (14)

Minimum operable inventories for each product are not well
defined. However, the Committee has estimated minimum inventories
considered to be near the minimum under which reasonably uniform
operations with only spot shortages can be maintained and before a
physical breakdown occurs. Table 4 shows that if demand is not
drastically curtailed inventories at the end of the first quarter
1974 will be hopelessly below minimum levels.

The total denial of 355 MMB represents 14% of total demand for
the period November 15, 1973, to March 31, 1974, and 20% of demand
for the period January 1, 1974, to March 31, 1974.

Figure 1 shows that the impact of the denial in the first
quarter of 1974 will be significantly reduced if actions commence
immediately to spread the required demand curtailment over a longer
period of time. As indicated in Chapter Four a denial of petroleum
products in the 8-10 percent range will begin to have very serious
effects on the economy. This is particularly true for reductions
in heavy fuel oil (HFO) which directly impact on industry operations.
Where the reductions can be taken in less critical areas such as
motor gasoline, the economic impact can be softened.

18



Table 4
Major Product Inventories

(Million Barrels)

Effect
Without of *

Normal Denial Denial

Memo
With Operable t

Denial Minimum

December 31, 1973

Gasoline
Distillates
Heavy Fuel Oil

Total

April 1, 1974

Gasoline
Distillates
Heavy Fuel Oil

Total

247 225
253 204

55 50

(28)
(30)
(31)

197 195
174 100
19 40

555 479 (89) 390 335

265 243 (111)
149 125 (120)
46 42 (124)

460 410 (355)

132 195
5 100

(82) 40

55 335

Assumes 1.2MMB/D crude oil and .8MMB/D products denial from mid
November through year end 1973; 1.8MMB/D crude and 1.2MMB/D products
denial during first quarter 1974. Crude denials were converted to prod-
uct effects based on the following yields for typical Middle East crudes:
(Gasoline - 47%, Middle Distillates - 35%, HFO (less refining fuel con-
sumed) - 16%).

tOperable minimum inventory results in spot shortages, but can meet
required demand.

CD
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The seriousness of this situation can be better appreciated
when the denial effects on specific product groups are examined.
These data for the total U.S. are as shown below:

Product Total Demand--Million Barrels Denial
4-1/2 Months 3 Months 4-1/2 Months Percent Demand'
11/15-3/31 1/1-3/31 (MMB) 1115-3/31 1/1-3/31

Gasoline 1,012 698 111 11i 16%
Distillates 589 417 120 201 291
Heavy Fuel Oil 464 327 124 27% 38%

Total 2,105 1,442 355 17% 21%

*Based on demand for the major product groups only. As a percent of total
demand the denial percentage figures are 141 and 20% for the 4-1/2 and 3 month
cases respectively.

There is no doubt that substantial curtailments of HFO and
distillate consumption will be required. These effects will be
heavily concentrated on the East Coast where imports of these
products have been historically concentrated.

Although a complete analysis of geographical effects has not
been performed, the potential impact on the East Coast is illus-
trated by the following:

PAD District I

Product Total Demand--Million Barrels Denial
4-1/2 Months 3 Months 4-1/2 Months Percent Demand
11/11-3/31 1/1-3/31 (MMB) 11/11-3/31 1/1-3/31

Distillates 3S7 2S3 80 22% 32%
Heavy Fuel Oil 324 217 106 33% 49%

Another way an import denial must be considered is to estimate
the point of impact of the denial and the demand by location and
then determine the necessary logistic response to equitably distrib-
ute the denial geographically.

Table S shows a distribution of a 3.0 MMB/D denial based on
demand and historical import patterns for the first quarter of 1974.
Reductions to the gross denial are included for additional emergency
oil and gas production and conversion from oil to coal, and increase
operation of nuclear plants. The net denial then may require geo-
graphical reallocation to give equitable distribution of the short-
falls. The illustrative balance assumes a pro rata allocation of
the net denial based on demand. An analysis of specific inter- and
intra-district movements required by this allocation was not possible

21
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TABLE S

TOTAL U.S. IMPORT DENIAL AND SDPPLY/DEMAND DALANCE
FRST QUARTER IN34

(Thousnd arrels Per Day)

PAD DISTRICTS I II DII IV V

BASE
SUPPLY/DEMAND BALANCE

LOCAL DEMAN.D.FOR PRODUCTS 8205 51B17 3433 445 2574
leritctSi~pmen.ts Products 171 B 39 4057 UN 3D

TOTAL REQUIRED SUPPLT 8376 S256 7460 533 2604

SUPPLY
nericriut8.. ioepts Products 3253 964 78 62 128

Interdis.triut Re..cetpn. Cru.de 130) 184 lBS - 30
n terdlntrit Shipmen.ts Crude 90N) 40) (1674) (350) -
Crude rdntu 117 942 6277 672 1120
NGL Production 22 245 1376 46 36
Pro.....isR Dam. nnd Other so 126 227 DO 97
Invetory Dru 460 iNS 395 540) 4U

Snh-Totnl 3942 4306 6789 400 1451

Ispurln: Crude (Offshore 2237 200 595 - 590
Crude ( C .n.d.) 145 570 - 75 260
NGL (C .n.ds) 0 75 - 35 10
Un.fln hnhd (Offnhure) 90 -6 - 26
Products (C .nn, Offshore) 2957 105 100 23 267

Sub-Total 4434 950 701 133 1153

TOTAL SUPPLY AVAILABLE 6376 5256 749U 533 2.604

DENIAL

09001 DENIAL
T7TUUW~flTDD (Prorated uo husturical) (8U6) (135) (516) (303)
1,200 Products (1200) -

(2046) (171) (516) 3 03)

EMEREENCY MEASURESn
A d d t i o a l C r d e P r d u c t a n

Additiunal Gas Production
C unce siu O il t o C oal

Adjust Procesing Gaiu

NET DENIAL

Adjustmen.t no Uase lotordicricn
Ship met. o q a e D enial
A c r s s N a t o n C r ud e

Products

2081 - 1 2
1 50

9NI 1 30 -215
( 6j ( Is) ( 21 ) ( ~2 5 1

(INS?) ( 3D) ( 106) 23 ( 301)

633 ( 310) ( 220) 5 SN) -
344 ( 231) ( 01) ( 21)
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Eu L ocal D emii(W1
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in the limited time frame of this report. The allocation of crude
and products to eliminate logistic bottlenecks and meet demand
equitably will be a function of the demand resulting after all
conversions and curtailments, the available sources of product,
and the intervening refining and transportation systems. The de-
tailed logistic analysis must include all affected parties and can
be started only after the level of demand to be satisfied and crude
and import product availability are established.

In summary, the impact of the Arab embargo on petroleum ship-
ments to the U.S. will have a substantial impact and it will last
for a long period of time after the embargo is lifted. The effects
of the embargo can be significantly reduced if substantial reduc-
tions in demand are made immediately. The seriousness of the sit-
uation is not now apparent to the general public, but deferral
of action until the situation becomes apparent will lead to very
disruptive shortages by early in the first quarter of 1974.
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Chapter Three

AVAILABLE ALTERNATIVES FOR RESPONSE TO SHORTAGE

EMERGENCY OIL PRODUCTION

The Interim Report of the Emergency Preparedness Committee
published estimates of the U.S. emergency oil production capacity.
These estimates indicated that an average of 292 MB/D could be
produced and delivered to refineries during a 90 day emergency,
331 MB/D could be delivered during a 6 month emergency. This
emergency capacity builds up from an initial rate of 275 MB/D to
a peak rate of 359 MB/D after about 3 to 4 months.

The emergency capacity consists primarily of production from
NPR-l (Elk Hills) and production in excess of the maximum efficient
rate (MER) from several large Texas fields, such as East Texas,
Yates, West Hastings, etc. The Texas fields are currently producing
at their MER as established by the Texas Railroad Commission (RRC).
Although these represent the maximum production rate which can be
sustained without loss of recovery, the RRC does not establish
emergency rates which could be produced for temporary periods. It
is possible to exceed current rates in the high quality fields for
short periods without significant reservoir damage. The precise
volume and time period which production in excess of MER can be
sustained depends on the individual field. This study has not
considered producing in excess of MER for more than six months.
Any production in excess of current MER would require recognition
of an emergency situation by the appropriate regulatory agencies
and a specific determination that the temporary production could
not cause waste or reservoir damage. Also, any production of Elk
Hills will require action by both the Executive and the Legislative
branches of government.

Attainment of the estimated production volumes will require
2-3 months lead time and some investments in field oil and gas
handling facilities. Also, in some cases gas flaring will be re-
quired. It should be emphasized that numerous legal problems can
be encountered since there are substantial differences of opinion
among operators regarding the effect of producing some of these
fields at higher rates.

CONVERSION FROM OIL TO GAS

Gas reserves in the United States which can be economically
produced and delivered to market are fully committed to gas sales
contracts, with the exception of uneconomic reserves or recently
discovered reserves where time has not been sufficient to conclude
sales and install necessary facilities to commence deliveries.
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In an emergency situation, gas can be substituted for oil by
many consumers who have dual oil/gas burning facilities. It has
been estimated that capacity is available to burn in excess of 4
billion cubic feet per day (BCF/D) of gas in lieu of oil provided
the emergency gas can be made available where needed.

The multitude of gas contracts and number of gas producers
make it extremely difficult to estimate volumes of gas which might
be made available under emergency conditions. Available data in-
dicate the spare capacity to deliver gas is small. Nevertheless,
even a small volume of additional gas could play a significant role
in alleviating the East Coast supply situation discussed in the
preceding chapter.

It is estimated that perhaps as much as 1 BCF/D of gas could
be produced under emergency conditions and delivered to customers
currently burning oil. This would be equivalent to 150 MB/D of oil.

Under emergency conditions, mechanisms and incentives should
be provided to release additional gas supplies by taking the fol-
lowing steps:

* The FPC should be authorized to allow, for a temporary pe-
riod, emergency third-party sales of available interstate
gas in excess of that now being taken under existing con-
tracts.

* The FPC's current 6-month emergency gas sales program,
wherein gas is allowed to be sold at market clearing prices,
should apply to these incremental volumes.

* Gas transmission companies should be encouraged to transport
and exchange gas to load all trunk lines to full capacity
and deliver available gas to industrial customers after the
essential needs of its residential customers are satisfied.

CONVERSION TO COAL

Estimates based on FPC and other data indicate that oil and
gas fired boilers and furnaces could be converted to coal burning
to the extent of about 250,000 B/D over a three-month period. Sul-
fur restrictions would have to be relaxed to accomplish this. This
consumption rate is equivalent to 23 million tons of coal per year.
Reaching this rate of additional coal use is believed realistic as
there is an inventory of about 12 million tons of coal available
for boilers not yet converted.
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Based on the assumption that during the first 90 days of an
interruption the rate of conversion would be 150 MB/D converted to
coal in the first month and the remaining 100 MB/D converted over
the second and third months, it would be possible to maintain opera-
tion at the full 250 MB/D rate for approximately 120 days without
replenishment of supplies.

If coal production and transportation were not expanded, how-
ever, at the end of 7 months from the beginning of conversion, the
stocks at the above plants would have fallen to 2 weeks' supply and
operation of these boilers would have to be progressively curtailed.

The coal industry is unable to increase production to supply
plants burning fuel oil and natural gas on the East Coast without
building new capacity which would require at least three years;
however, a coal allocation program could be implemented that would
divert a portion of current production to convertible plants.
The logistic problem with respect to coal is critical, especially
in the large eastern metropolitan areas. The supply of open-top
hopper cars is tight, facilities for distributing coal to along-
side plants in the east must be repaired, and delivery to these
plants is uncertain due to a shortage of barges and towboats.
Emergency measures such as a coal allocation program and diverting
some transportation equipment to critical areas offers some short-
term relief, but the distribution system will be cumbersome, in-
efficient and expensive.

Coal mining capacity is critical throughout the eastern coal-
fields. An allocation program offers only temporary relief. Rail-
road repair facilities have deteriorated in the same degree as the
inventory of rolling stock. Permanent long-term solutions are
needed.

An additional contribution coal could make would be by in-
creasing load factors on coal fired utility plants and thus re-
ducing the oil/gas requirement of an electric power system. While
this possibility has not been fully explored, it appears that
existing transmission facilities are limited in their ability to
distribute the added electricity to oil or gas consuming areas.

NUCLEAR POWER

Another potential means of assuring a degree of supply con-
tinuity during an import interruption is the expediting of nuclear
plants already scheduled for operation. Conversely, slippages in
operating schedules or deratings of existing plants would only serve
to aggravate the crisis.

During the last quarter of 1973 and first 6 months of 1974,
12 nuclear power units are scheduled for commercial operation.
These units total 9,800 megawatts (MW) of capacity equivalent to
300 MB/D of energy supply. Bringing these plants on stream promptly
and at full capacity (instead of being derated) could make an
additional 50 to 100 MB/D oil equivalent available during the first

27

25-027 0 -73 - 13



178

quarter of 1974. Three of the units with a total capacity of 2,800MW (84 MB/D equivalent) are located in PAD I. In addition, as ofNovember 5, the AEC reported 5 nuclear plants derated by a total of381 MW, equivalent to 12 MB/D of lost energy supply. Nearly 320 MWof this total were in PAD I. Thus, a temporary lifting of the de-rating measures (reasonable safely standard permitting) would pro-vide PAD I with 10 MB/D of incremental supply.

ENERGY USE CURTAILMENT

Table 6 summarizes the net shortages resulting from a sustained3 MMB/D loss of petroleum imports consisting of 1.8 MMB/D of crude oiland 1.2 MMB/D of refined products during the first quarter of 1974.

28

TABLE 6

NET SHORTAGE CALCULATIONS
(MB/D)

Total Heavy Fuel
Gasoline Middle Oil &

a ahtha DListillates Other

Crude Loss - 1.8 MMB/D

Total Naphtha - 47% 846 -

Total Middle Distillate - 35% - 630 -

Heavy Fuel Oil & Other - 22% - - 396

Product Loss - 1.2 MMB/D 80 370 750

Total Loss 926 1,000 1,146

Offsetting Measuresa

Additional Domestic Oil
Production (293 MB/D) (138) (102) (64)
Oil to Gas Conversion ( 75) (75)
Oil to Coal Conversion
in Electric Utility Sectort - - (250)
Gasoline Deconversion to
Distillatef 100 (100)

Refinery Fuel & Process Gain 28 18 (98)

Net Shortage 916 741 661

Percent Demand 13.5% 13% 16.8%

* These offsetting measures require government actions to befully effective.
t Attainment of these savings would require relaxation ofsulfur in fuel standards.
t The figures shown are somewhat arbitrary--additional decon-version capacity probably exists at the lower crude runs if furtheruse of this option is deemed desirable/acceptable.
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The loss of crude and product imports results in total product

losses of 926 MB/D motor gasoline, 1,000 MB/D total middle distil-

lates, and 1,146 MB/D of heavy fuel oil and other products. After

fully utilizing available emergency measures such as additional oil

and gas production, maximum conversion of electric utilities from

oil to coal and increased operation of nuclear plants, and adjust-

ment of refinery yields, substantial shortages remain. These short-

ages are 916 MB/D of motor gasoline (13.5% of demand), 741 MB/D of

middle distillates (13% of demand), and 659 MB/D of heavy fuel oil

(16.8% of demand).

It should be emphasized that the denial offsets have been some-

what arbitrarily assigned to the major product groups. The U.S.

refining system will have added flexibility when running at the

reduced rates to make additional adjustments to product yields as

required.

Steps which have been identified for conserving gasoline short

of rationing are shown in Table 7. The 614 MB/D figure should be

viewed as an optimistic assessment of what could be accomplished by

these measures. Insofar as this is equivalent to only two-thirds

of the reduction needed, it is obvious that additional stringent

controls must be implemented to reduce demand as soon as possible.

Temporary restrictive measures which can be implemented imme-

diately should be taken to dampen demand prior to the time formal

controls can be effected. Examples of this type of measure include

instructing suppliers to reduce motor gasoline allocations to all

stations they supply by a certain percentage of a recent prior pe-

riod sales level. Mandated efficiency measures which can also be

implemented quickly such as reducing speed limits should be aggres-

sively promoted to not only reduce demand prior to controls, but

also to "force" more efficient usage after controls are established.

Similarly, the total distillate shortfall of 741 MB/D (13% of

demand) is beyond the level of 601 MB/D shown in Table 8 that might

be obtained by such steps as increasing airline load factors, re-

ducing thermostat settings, reducing residential and commercial
lighting, etc.

The situation is even more severe in the case of HFO where the

shortfall is 659 MB/D or 16.8 percent of demand. Again, conservation

steps such as reducing thermostat settings (330 MB/D), reducing

residential and commercial lighting (35 MB/D), leaves a supply gap

approaching 300 MB/D.

The voluntary and mandatory conservation measures outlined

above may be optimistic as to the level of compliance and the time

required to achieve these levels. They are to.be viewed as a

maximum achievable volume with a high level of Government leader-

ship at all levels and a high degree of public acceptance. These
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conservation measures are considered as being the maximum realistic/
acceptable curtailment which could be achieved without formal ra-tioning. Figure 2 compares the cumulative denial and the offsets
available through increased supplies and voluntary actions.

In view of the above, it becomes obvious that some form of
mandatory regulations be placed on the use of these fuels. In thecase of motor gasoline, and perhaps home heating oil, the most ef-fective and equitable method appears to be a coupon-rationing system.
A procedure already exists to allocate middle distillates (including
No. 4 fuel oil) in the form of the Mandatory Allocation Program whichwent into effect November 1, 1973. This allocation program should
be expanded to cover HFO in such a way as to best assure energy sup-
ply to industry.

It should also be modified to incorporate a philosophy orpriority for demand reductions. Inherent in the data and findings
of this report is the following order of uSe priorities.

1. Uses related to protection of the public health and wel-
fare and National defense.

2. Uses related to the maintenance of employment, and a
healthy domestic economy.

3. Uses related to public comfort and convenience.

Obviously, services related to public health and welfare suchas police and fire protection, etc., must be maintained. This areaalso would include maintaining a minimum acceptable level of homeheating.

Uses related to the maintenance of jobs and economic activityconsist primarily of industrial activity. Business and industry
must be encouraged by every available means to use energy more
efficiently. However, it is considered imperative by this Committeethat the basic industrial activities which provide the bulk of U.S.employment and economic strength be maintained at the highest
possible level.

It is also imperative that these procedures be implemented assoon as possible in order to avoid even more severe problems laterin the season if inventories and working stocks are depleted. Sinceit will take some 4 to 6 weeks to implement these formal curtailment
procedures, it is absolutely necessary that we take maximum advantageof all conservation measures available to us in the interim.

SUMMARY

To summarize the analyses presented in Chapters Two and Three.
it is evident that:
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TABLE 7

Gasoline Conservation M.eaures--1974
(First Quarter 1974)

Thousand Barrels per Day

1. Reduce speed limits to 50 M.P.H. (75% compliance). 190

2. ERnnurage cur pnols-- 316

* 340 of automotive teasel is commuting

* Assnues voluntary increase in average car nccupancy
from 1.3 to 1.8 people

* Reduces total motne gasolioe demand by 4.5%

3. Reduce recreatinnal driving 10R

* 1/3 of passenger car teasel is social/recreational
(i.e., 27 of total motor gasoline demu.d)

Assumes 501 reduction results is 108 MB/D reductios
in witer. 315 MB/D in summer

4. Other roluotary/m.vdatod measures

Regular tune-ups

* Keep tires inflated

* Nintioie use of air conditinner

* Good driviog habits

* 4-day wouk weok
TOTAL 614

Pane sot bhes ably to quantify.

TABLE 8

Distillate Consecration Measures

Thousand Barrels per Day

Voluntary/..ndated measures--

1. Reduce speed limits to 50 M.P.H. (diesel powered
nehicles)--7% compliance 19

2. Reduce R/C lighting 60

IIt reduction in residentiul vector where lighting is
16% of electrical cuosumption

* Zot reduction in commercial sector where lighting is
42% of electrical consumption

* Assumes 50R of KWH savings mill be reflected us reduced
oil connumpti-n (60 MB/D distillate, 35 MB/D HSF)

3. Increase airline loud factnrs from 50 to 6AI (90% offer-
tire)--results in ZI fuel demand reduction -v?

4. Reduce commercial airline speeds assumes St fuel savings
by reducing speed and/or incre sing ceilings 50

S. Reduce space heating thermostat settings sop Z65

TOTAL 601
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* Added domestic supplies of oil and gas, conversion to coal

and acceleration of nuclear generation capacity can only

make up about 24 percent of the expected denial through the

first quarter of 1974.

* Curtailment of use of distillate and heavy fuel oil saves

about 4S percent of the denial. Only about 2/3 of the

reduction could be achieved voluntarily.

* The remainder of the denial, about 31 percent, must come

from reduction in use of motor gasoline. Only about 2/3 of

that reduction could be achieved by voluntary means.

* Since the necessary savings cannot be achieved by voluntary

means, rationing seems to be essential.

* The rate of inventory drawdown is so high that rapid action

is essential. Delay in taking any of the available actions

could rapidly create truly critical supply runouts.
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Chapter Four

IMPACT OF OIL IMPORT INTERRUPTIONS ON THE NATIONAL ECONOMY

Determination of oil import interruption effects on thenational economy is extremely complex: however, since substantialoil supply shortages are certain for the 1973-1974 heating season,some quantification of the economic impact was considered essentialfor this report. While rigorous quantitative analysis of GNP/energy relationships was not possible on short notice, applicationof some simplifying assumptions permitted estimation of the eco-nomic impact that may result from various levels of oil supplyshortfall.

The following table summarizes the estimated direct economiceffects associated with the oil shortage levels noted. These esti-mates do not include secondary effects which could increase themagnitude of economic impact if the shortage were long lasting.

TABLE 9

Reduced Oil Supplies GNP Decrease
Thousand Barrels Percent $Billion

Per Day of Energy Per Year Percent

Case I 2000 5.6 48 3.6Case II 1500 4.1 27 2.0Case III SoD 1.4 1 0.1

Figure 3 compares the estimates of GNP effects of fuel supplycurtailments made by the NPC with other published and unpublishedmeasurements by private econometric forecasting services.* Itshould be noted that the NPC assessment corresponds to a consensusjudgment, e.g., it does not overstate the potential magnitude ofan unmanaged energy crisis.

As shown in Chapter Two, logistical considerations concentratethe shortage effects in the coastal areas of the country. This isdue to severely limited ability in the short run to transportdomestically refined products from other regions into Districts Iand V. However, the primary reasons why the fuel shortage situa-tion will be most critical on the East and West Coasts this winter

* The Chase Econometric estimates are preliminary only and notbased upon a complete model run.
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is that those areas have been highly dependent upon imports ofboth refined products and crude oil from overseas. Thus, a cutoffof these supplies will bear most directly and immediately uponconsumers of imports.

It should be noted that the GNP figures shown are annual ratesand that if the oil shortfall did not persist for a full year, GNPactually lost would be reduced accordingly. However, it nowappears that the shortfall during the current heating season willexceed the Case I level of 2 MMB/D and may reach 3 MMB/D by thefirst quarter. Thus, the short-term impact of energy shortages oneconomic activity and employment could be substantial, particularlyin PAD's I and V. It is estimated that a 3 MMB/D petroleum short-age during the first quarter of 1974 alone could decrease 1974 GNPby up to $26 billion, with specific effects highly dependent uponalterations in consumption patterns and secondary economic effectsresulting from fuel supply dislocations. Unemployment rates couldwell increase from current rates of less than 5 percent to levelsexceeding 6 percent, in the 2.0 MMB/D curtailment case, and tonearly 8 percent if a sustained shortage of 3.0 MMB/D wereexperienced:

TABLE 10

Employment Effects
Rise In Unemployment

Reduced Oil Supplies Unemployment Rate
(Thousand Barrels Per Day) (000) (Percent)

3000 2500 7.7
2000 . 1200 6.2
1500 700 5.7

500 - 5.0*

* Base 1974 forecast.

The above estimated effects, of course, could be made lessvisable by eliminating overtime, reducing normal working days,etc. Moreover, the economic impact of a supply shortage is verydependent upon consuming areas affected. If the shortage can beabsorbed by curtailment of the less essential areas of activity,the economic costs would be minimized. Generally, public consump-tion could be reduced with comparatively small impact on the econ-omy. Significant reduction of industrial energy supply wouldlikely cause plant shutdowns and high levels of unemployment.
Allocation or rationing programs must recognize these factors.
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The table below illustrates in summary form the economic incen-

tives to channel available energy supplies to industry under severe
shortage conditions. This table notes the GNP dollar decrements
corresponding to a dollar reduction in energy supplies. For ex-
ample, in the industrial sector, if the overall energy supply de-
ficiency is 5 percent, approximately $22 in goods and services pro-
duction would be lost for each dollar of energy "saved." Small
reductions in energy supplies are less costly because they can
often be offset by conservation measures, but substantial denials
of energy to industry are prohibitively costly. It should also be
noted that this table does not highlight the full range of. cost
consequences. The GNP multiplier cost of reduced home heating or
recreational driving is much lower than the averages noted in the
transportation and residential/commercial sectors because a large
share of energy applications in those sectors are linked to the
production of commerical services, e.g., truck transportation, dry
cleaning, etc. Thus, the economic cost of withholding energy sup-
plies from some industries could be fifty or more times the cost of
fuel denials to many non-industrial activities.

TABLE 11

GNP Reduction Per Dollar Due To
Energy Denial By Sector

Energy Supply
Reduction

Sector 1% 3% 5%

Transportation 3 6 10
Household/Commercial 4 8 17
Industrial 3 9 22

The previously mentioned economic effects assume only a mod-

erately effective allocation of the shortages. However, the Com-
mittee's opinion is that well-conceived and effectively implemented
management of the shortage could further soften the impact. On the

other hand, failure to take effective action in a timely manner
could result in more severe economic impacts.

Across the board mandatory reductions in energy supply allo-

cations such as those advocated by President Nixon will not minimize

the adverse economic costs of reduced energy usage unless the value
of energy in each use is the same. Voluntary personal energy use

curtailments, while appealing, are not likely to be very successful
in limiting economic disruptions.

Ideally, the economic costs of the energy shortfall would be
minimized by maximum reliance on free market mechanisms which would

tend to insure that those uses of scarce fuels which could support
the highest fuel costs would be the last to be eliminated. While
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it is recognized that short-term disruptions may require statutory
allocations approaches, timely return to free market mechanisms is
considered essential. During the present emergency, a combination
of maximum reliance on the price system supplemented by demand
curtailment and mandatory rationing procedures is needed to achieve
efficient distribution of existing energy supplies with minimum
impact on the economy.

Fuel supply policies which are intended to minimize economic
costs of supply disruptions must concentrate on the immediate prob-
lem of optimally distributing fuel oils. It appears that roughly
two-thirds of the shortage of refined products this winter will be
fuel oils (No. 2 through No. 6), and one-third will be gasoline and
related materials. This condition indicates that the most pressing
immediate energy problem is that of balancing fuel oil supplies
with priority requirements. Unfortunately, the economic cost of
failure to meet the needs of fuel oil users is much greater than in
the case of gasoline, because a large portion of fuel oil is con-
sumed in the production of vital goods and services. Thus, the
economic burden of the fuel oil versus the gasoline supply problem
is much greater than comparative volumes would indicate.
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Appendices
Appendix A--Request Letters

United States Department of the Interior

^J4 OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

DEC 5 - 1912

Dear Mr. True:

The United States is in a period of rapidly increasing dependence on

imported petroleum. Associated with this dependency is the high

risk involved to the Nation's economic well-being and security in

the event these needed, imported energy supplies are interrupted

for any reason. With such an alarming trend it becomes mandatory

that the Nation's emergency preparedness program to insure supply

of petroleum be improved without delay.

Over the past years, the Council has provided the Department of

Interior with many outstanding studies which have contributed directly

to preparedness for a national emergency. The Council's recent

comprehensive energy outlook study indicates national policy options

which will minimize dependence on imported petroleum over the long

term. However, the study does not examine and evaluate alternatives,

possible emergency actions and the results of such actions in the event

of a temporary denial or marked reduction in the volume of imported

petroleum available to the Nation during the next few years ahead.

The Council is therefore requested to make a comprehensive study and

analysis of possible emergency supplements to or alternatives for

imported oil, natural gas liquids and products in the event of inter-

ruptions to current levels of imports of these energy supplies. Where

possible, the results of emergency measures or actions that could

be taken before or during an emergency under present conditions should

be quantified. For the purpose of this study only, assume that current

levels of petroleum imports to the United States are reduced by denial

of (a) 1. 5 million barrels per day for a 60-day period, and (b) 2. 0

million barrels per day for a 90-day period.

Of particular interest are supplements to normal domestic supply such

as: the capability for emergency increases in production, processing,

transportation and related storage; the ability to provide and maintain

an emergency storage capability and inventories; interfuel substitution
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or convertibility of primary fuels in the major fuel consuming sectors;
side effects of abnormal emergency operations; gains in supply from
varying levels of curtailments, rationing and conservation measures;
gains from temporary relaxation of environmental restrictions; as
well as the constraints, if any, imposed by deficient support capa-
bility if an extraordinary demand occurs for manpower, materials,
associated capital requirements and operating expenses due to emer-
gency measures.

Such studies should be completed as soon as practicable, with at
least a preliminary report presented to me by July 1973.

Sincerely yours,

Hotlie MD Dole

Assistant Secretary of the Interior

Mr. H. A. True, Jr.
Chairman
National Petroleum Council
1625 K Street, N. W.
Washington, D. C. 20006
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United States Department of the Interior

7 OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

In Reply Refer to: . 2 2 jqn
MOG

Dear Mr. True:

In our letter to you of December 5, 1972, we asked that the

National Petroleum Council make a comprehensive study and analysis

of possible emergency supplements to or alternatives for imported

oil, natural gas liquids and products in the event of interrup-

tions to current levels of imports of these energy supplies. We

are pleased that the Council has agreed to undertake this study.

Our request letter set out several assumptions regarding petroleum

supply levels which we now believe require clarification. Rather

than assuming a reduction in petroleum imports to the United States

of (a) 1.5 million barrels per day for a 60-day period, and (b) 2.0

million barrels per day for a 90-day period, it would be more useful

to assume a denial of (a) 1.5 million barrels per day for 90 days,

and (b) 3.0 million barrels per day for a period of 6 months. It

is anticipated that the Committee will consider the current and

predicted mix between crude and product imports in determining

the impact of the assumed denials.

We wish to reaffirm that a preliminary report should be submitted

by July 1973.

Sincerely yours,

Secret4of the Interior

Mr. H. A. True, Jr.
Chairman
National Petroleum Council
1625 K Street, N.W.
Washington, D. C. 20006
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ffi United States Department of the Interior
OFFICE OF THE SECRETARY

WASHINGTON, D.C. 20240

In Reply Refer To:
EOG

oc7 2 6 1973

Dear Mr. True:

One of the scenarios in the National Petroleum Council's EmergencyPreparedness Study considers a major interruption in foreign oilsupplies to the United States as of January 1, 1974.

Though this phase of your Study is nearing completion, recent eventshave added new urgency to this scenario. Therefore, I ask that youquickly draw together the work which you have accomplished regardinga January 1, 1974 supply interruption and submit it to the Departmentof the Interior at the earliest possible date.

Siycerely yours,

Assistant ec etary of the Inter or

Mr. H. A. True, Jr.
Chairman, National Petroleum Council
1625 K Street, N.W., Suite 601
Washington, D.C. 20006
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Appendix C

AUTHORITIES AND ACTIONS TO COPE
WITH THE CURRENT SITUATION

ADMINISTRATIVE AND LEGAL AUTHORITIES

Summary

The President appears to have adequate authority under the
Economic Stabilization Act Amendments of 1973 to redirect avail-
able petroleum supplies in the Nation's priority interests, in-
cluding consumer rationing. This authority does not cover other
mandatory use curtailment. Mandatory allocation regulations for
propane and middle distillates have 'been promulgated by the Enerigy
Policy Office under this Act.

Federal authority is available under the Defense Production
Act of 1950 Voluntary Agreement Provisions for the President to
consult with representatives of industry and other groups to
encourage the development of voluntary agreements and programs to
further the objectives of the Act. The Secretary of the Interior
has under this Act recently activated the Foreign Petroleum Supply
Committee and the Emergency Petroleum Supply Committee. The
Voluntary Agreement authorizing the plans under which these Com-
mittees function applies only to emergencies in which deprivation
of petroleum supply occurs in friendly foreign nations. A new
and different Voluntary Agreement would be necessary for an indus-
try advisory group to address domestic supply problems.

Also under authority of the Defense Production Act of 1950
and other statutes, the Emergency Petroleum and Gas Administration
can be activated by the Secretary of the Interior to coordinate
and direct the operation of the petroleum industry in mobilizing
the oil and gas resources of the United States. Except in the
case of an attack upon the United States when activation would be
automatic, the Secretary cannot mobilize the EPGA until a National
Defense Emergency is declared by the President or Congress.

Except for oil reserves under public lands and the Outer
Continental Shelf controlled by the Federal Government, all oil
and gas production in the United States is under statutory author-
ity of the respective states. Production from Naval Petroleum
Reserves is restricted by law to those situations when it is needed
in the national defense and is approved by the President and a
joint resolution of the Congress.

Statutes of oil-producing states forbid the production of any
oil or gas field in an inefficient manner or in a way that would
reduce ultimate recovery. Therefore, state regulatory agencies
cannot legally allow production rates above currently established
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maximum efficient rates (MER's) unless there is technical evidence
to show that the field MER's on a field-by-field basis can be in-
creased in the short-term without affecting ultimate recovery.

Economic Stabilization Act Amendments of 1973

The Economic Stabilization Act Amendments of 1973, Section
203(a)(3) give the President authority: "...for the establishment
of priorities of use and for allocation of supplies of petroleum
products, including crude oil, in order to meet the essential needs
of various sections of the Nation."

Action has already been taken by the Energy Policy Office for
mandatory allocation of propane and middle distillates by suppliers
to wholesalers. Priority users were specified for propane, but all
middle distillate users were considered essential.

The broad authority of the President under the Economic Sta-
bilization Act Amendments of 1973 appears adequate to initiate
consumer rationing of any type of petroleum products.

Energy conservation and use curtailment measures are outside
the President's existing peacetime authority except for agencies
in the Federal Executive Department. Cooperation of state and
local governments is essential to a use-curtailment program, such
as highway speed limits and outdoor lighting.

Voluntary Agreements

The Defense Production Act of 1950 contained specific titles
authorizing priorities and allocations, requisitioning and con-
demnation, expansion of productive capacity and supply, stabiliza-
tion of wages and prices, settlement of labor disputes, and control
of real estate credit. The Section on general provisions author-
ized the President to consult with representatives of industry and
other groups to encourage such persons to develop voluntary agree-
ments and programs to further the objectives of the Act. Such
agreements and programs were required to be approved by the Presi-
dent and the Department of Justice. The Act exempted certain
actions taken pursuant to an authorized voluntary agreement or
program from the antitrust laws or the Federal Trade Commission
Act of the United States.

The first "Voluntary Agreement Relating to Foreign Petroleum

Supply" was approved in 1951 with 19 oil companies participating.
That Voluntary Agreement established the procedure under which
participating companies could take cooperative action to prevent,
eliminate or alleviate shortages of petroleum supplies from friendly

foreign nations which threaten the defense interests or programs
of the United States. The procedure prescribed in the Voluntary
Agreement included an emergency plan of action and established the
Foreign Petroleum Supply Committee to assist in carrying out the
objectives of the Agreement.
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The Voluntary Agreement has been amended several times, the
most recent being in 1967. The emergency provisions have been
used in three serious petroleum crises (1951, 1956 and 1967) when
interruption of oil supplies have occurred in one or more of the
principal oil-exporting nations.

In June of 1967, at the time of the Arab-Israeli confronta-
tion, the Foreign Petroleum Supply Committee was convened and
subcommittees established. A plan of action was developed which
provided for the establishment of the Emergency Petroleum Supply
Committee. Schedules were developed and approved but were not
utilized as the supply situation was eased by individual company
action.

The Foreign Petroleum Supply Committee was called into closed
session by the Secretary of the Interior on October 30, 1973, to
address the present situation. The Emergency Petroleum Supply
Committee was also activated by the Secretary on November 8, 1973.

The Department of Justice has pointed out that the Voluntary
Agreement Relating to Foreign Petroleum Supply is very explicitly
limited in scope both by its terms and historical practices to
emergencies in which deprivation of petroleum supply occurs in
friendly foreign nations. For the President to utilize the
Voluntary Agreement provisions of the Defense Production Act to
consult with representatives of industry on domestic oil supply
problems, an entirely new and separate Voluntary Agreement would
have to be developed and approved.

The Emergency Petroleum and Gas Administration

The President promulgated a National Plan for Emergency Pre-
paredness in.1964 under authority of the Defense Production Act
of 1950, the National Security Act of 1947, the Federal Civil
Defense Act of 1950, and the Strategic and Critical Materials
Stockpiling Act. The plan recognizes that a future emergency
might range in seriousness from international tension to limited
conventional warfare or even to a nuclear attack.

Chapter 10 of the National Plan for Emergency Preparedness
entitled "Fuel and Energy," deals with oil and gas, solid fuels
and electric power. In oil and gas, the most important planning
effort has gone into the establishment, staffing and training of
the Emergency Petroleum and Gas Administration (EPGA). The EPGA
is a standby organization designed to meet the need for an agency
which is ready and authorized to coordinate and direct the opera-
tion of the petroleum industry in mobilizing the oil and gas
resources of the United States in the event of a national emer-
gency.

Depending upon the severity, EPGA may be partially or fully
activated by the Secretary of the Interior upon declaration of a
national defense emergency by the President or the Congress.
EPGA's primary function in a declared national emergency is to
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assist, coordinate and direct, where necessary, activities of the
oil and gas industry, in order to assure that domestic and foreign
supplies of oil and gas meet essential military and civilian re-
quirements of the Nation and Allies. This includes formulation
and coordination of oil and gas supply programs and acting as
claimant for the oil and gas industry before other government
agencies to obtain supporting resources.

By Execut.ive Order 10480 and Defense Mobilization Order
8400.1, the Secretary of the Interior has the authority to impose
priorities and allocations over petroleum and gas upon the declara-
tion of a national emergency. This authority has been predelegated
to EPGA.

The EPGA, on activation, would be an independent government
agency headed by a National Administrator who would be the Secre-
tary of the Interior. Other key positions would be filled pri-
marily by personnel drawn from the petroleum and gas industry who
are immediately available and trained because they are members of
the Petroleum and Gas Unit of the National Defense Executive Re-
serve with specific responsibilities in the EPGA.

The EPGA cannot be activated by the Secretary of the Interior
unless there has been a declaration by the Congress or the Presi-
dent of a National Defense Emergency. If the United States is
attacked, activation would be automatic.

The Defense Production Act of 1950 says: "The term
'National Defense' means programs for military and atomic energy
production or construction, military assistance to any foreign
nation, stockpiling and directly related activity." It thus
appears that since denial of petroleum supplies would affect
military programs, a serious denial could be considered as affect-
ing National Defense and justify the President or the Congress
declaring a National Defense Emergency which would authorize
activation of the EPGA.

Naval Petroleum Reserves

Naval Petroleum Reserve 1 (Elk Hills Field) located about 20
miles west of Bakersfield, California, is by far the largest
petroleum reserve in the United States from the standpoint of
short-term additional production potential. Naval Petroleum
Reserves are controlled and operated by the U.S. Navy's Office of
Naval Petroleum Reserves and under existing laws can only be
produced when "...the Secretary, with approval of the President,
finds it is needed for national defense and the production is
authorized by a joint resolution of Congress." The production of
the reserves for national defense has been permitted once before
when NPR-1 was authorized to produce 65,000 barrels per day dur-
ing World War II.
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The law here is clear. Authority to produce NPR-1 during
the present emergency will require a resolution of Congress,
approved by the President.

State Authority for Oil and Gas Production

With the exception of production from federal public lands and
the Outer Continental Shelf, all oil and gas production in the
United States is under the authority of the respective state laws.
Therefore, any additional production from fields not under federally
controlled lands must be in compliance with state laws.

Some additional short-term productive capacity may be made
available from five major fields in Texas and a number of other
scattered smaller fields. All are now producing at their maximum
efficient rate as has been determined by state regulatory agencies,
based upon technical data on individual fields. These maximum
efficient rates (MER's) are for long-term continuous production
without reservoir damage. State statutes forbid the production of
any oil or gas field in an inefficient manner or in a way that
would reduce ultimate recovery. Therefore, state regulatory
agencies, such as the Texas Railroad Commission, cannot legally
allow production rates above MER.

Since current field MER's are for sustained rates, the state
regulatory agencies could make a technical determination of pos-
sible short-term higher MER's on a field-by-field basis where
there is spare productive capacity. Setting up temporary higher
allowables should be permissible for this procedure under the
state laws.

To obtain this potential additional production for the dura-
tion of the present supply emergency will require the cooperation
of the state regulatory agencies in establishing temporary higher
MER's. Since oil production "allowables" are not mandatory pro-
ducing rates, producers in the fields involved would have to
v3oluntarily make whatever facility additions as are necessary to
produce at the higher but temporary rates.

EXECUTIVE ACTIONS

On November 7, 1973, the President proposed to the Nation
his recommendations for countering the domestic energy crisis.
The President ordered the following actions:

* Industries which currently use coal will be prevented
from converting to oil in the immediate future. Power
plants using oil which are able to convert to coal will
be encouraged to do so.

* Fuel allocations to commercial and other jet fuel users
will be reduced, leading to schedule changes and a 10
percent cutback in the number of flights.
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* Heating oil for homes, offices and other establishments
will be reduced approximately 15 percent.

* In addition to the previously ordered 7 percent reduction
in the Federal Government's consumption of energy, further
steps will be taken. Daytime temperatures in federal
offices will be maintained at 65-68o. In addition, the
500,000 federal vehicles will be ordered to travel no
faster than 50 miles per hour, emergencies excepted.

The Atomic Energy Commission was requested to speed the
licensing and construction of nuclear plants in order to reduce
lead times for construction from 10 years to 6.

The President directed Governor John A. Love, Assistant to

the President for Energy, to work closely with Congress to develop
an emergency energy act. The proposed legislation would grant
the executive branch the authority to:

* Order an immediate return to daylight savings time year-
round

* Relax environmental regulations on a temporary, case-by-
case basis

* Impose special energy conservation measures, i.e., reduc-
tion of commercial operating hours

* Increase the production of the.Naval Petroleum Reserves

* Use the proceeds from the sale or exchange of the Navy-
owned oil to fund further development and production from
Elk Hills, California, and for exploration and proving
the Naval Petroleum Reserves

* Reduce highway speed limits nationwide.

The President also requested that Governors and Mayors rein-
force his actions on the state and local levels.

The following actions are currently being taken by the

Administration, primarily under the authority of the Economic

Stabilization Act of 1970 and the Defense Production Act of 1950:

* The President directed the Secretary of Transportation to
give priority to grant applications for the purchase of
buses for mass transit under the authority of the Federal
Aid Highway Act of 1973 and the Urban Mass Transportation
Act.

* The Office of Management and Budget has been directed to
establish an interagency task force to monitor the alloca-
tion and rationing programs and develop plans in antici-
pation of a shortage.
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* The Secretary of the Interior has been directed to estab-
lish a fuel allocation administration to administer all
programs and to activate the Emergency Petroleum Supply
Committee.

* The establishment of a National Industrial Energy Conserva-
tion Council has been directed of the Secretary of
Commerce.

* Governors and Mayors are being asked to determine the
supply/demand situation in their areas, develop programs
to reduce energy consumption, coordinate with federal
agencies that are allocating fuel. Steps requested of
the Governors and Mayors to reduce gasoline demand include:

* greater use of mass transit and car pools

* 50 miles-per-hour speed limits on highways

* special bus lanes

* higher parking taxes

* blocking off certain sectors to cars with only one
passenger

* preferential parking for car pools

* staggering of working hours in state and local
governments.

* Contingency plans are currently being developed which in-
clude programs for the rationing of gasoline. A proposed
plan to ration heating oil will be published in the
Federal Register in mid-December.

* Administration legislative proposals awaiting Congressional
action during this session include:

* Alaska Pipeline

* Natural Gas Supply Act

* Mined Area Protection Act

* Deepwater Port Facilities

* Energy Research and Development Administration/
National Energy Commission Reorganization.
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Chairman HuiMPHREY. I have just been informed that we have 10
rollcalls back to back, and I have to go to the floor and answer the
rollcalls.

With that, I will go on to beg off and apologize to you for keeping
you all this time for this limited appearance. But wre do thank you
for your cooperation. Your company is a very large company, and it
could be very helpful with its worldwide interests and knowledge. And
we are going to look to you for guidance.

Mr. MOSELY. Thank you.
Chairman HUMPHREY. And if you will excuse me, I have to leave.

And I want to thank you and your associates.
We will include your entire statement and submissions as part of

the record.
Mr. MosELY. Thank you, Mr. Chairman.
Senator HUMPHREY. Thank you so much, Mr. Mosely.
The subcommittee is adjourned.
[Whereupon, at 1:10 p.m., the subcommittee adjourned, subject to

the call of the Chair.]
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